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l. INTRODUCTION
1.1. Scope and Objectives of this Chapter

This chapter surveys the economic andyss of compdtition in makes for locd
telecommunications services®  Its main objective is to understand paiterns of competition in
these markets and evauate its benefits and cogs agang the dternative forms of industrid
organisation.  While regulation is not a principd focus, policies governing raes and
invesment of providers-incumbents and entrants dike—can greatly affect the extent of
competition.  More recently, the opening of incumbent networks and the unbundling of
network services for sde to competitors has become the preferred means to move toward
competition in these markets. Technology has the potentid to make dl this policy irrdevant
by sweeping in a new generation of competitors offering innovative services and driving out
incumbent providers. Good examples of such a potentid is how fixed and mobile wirdess
technologies could replace traditiona wirdline services, and how packetised voice and data
can run on many dternative media, not just the traditiond public switch telephone network
(PSTN). At the same time, new technologies could have the effect of <olidifying the
dominance of incumbent providers.

The term ‘locad’ in the chepter title deserves some explanation. As usud, it has a
goatid meaning, but that is being redefined dl the time by changes in technology and public
policy. During the very earliest days of the industry, the geographic market ended at the city
limits lacking the transmisson technologies to overcome the atenuation problems
experienced by long digance transmisson. Today, as aways, much of demand for
communication reflects the local naure of socid rdaionships, and so this chapter will
include the provison of switched voice services within an urban area. The meaning of loca
becomes more chdlenging to define, however, when facilities that provide these services dso
connect users with individuads and machines located far away. The recent debates over the
meaning of local when facilities cary Intenet traffic illustrates the difficulty of ariving & a
sharp delineation of these markets.

While much demand for communication may gill be spatidly locd, the scope of supply
may be far less limited. It may be efficient for a Sngle provider to serve many locd aress.
Furthermore, it may be technicaly efficient and dSraegicaly advisable for a locd service
provider to offer customers “nonloca” services as wel, such as long disance and Internet
access. What digtinguishes suppliers to these markets is that they provide originating and
terminating legs of a communication link, whether that is voice or data, or whether it is over
wirdine or wirdess facilities.

In the padt, tedlecommunications has been synonymous with voice communications.
Incressingly that term has come to include one-way image and video transmissons and
interactive data services. We will use the broader interpretation here in the context of loca
markets.  Many services often associated with the tdecommunications sector will be
excluded however, including video and audio broadcasting (whether over the ar or on cable),
Internet access, grvices and content (though we would include didup access over locd loop),
and long digance and internationa service (except to the extent loca networks provide

1 Other recent surveys of local telephone competition include Baumol and Sidak (1994), Vogelsang and
Mitchell (1997), Vogelsang and Woroch (1998) and Laffont and Tirole (2000).



origination and termination for these sarvices). We will dso exclude the creation and
modification of content, the manufacturing of communications equipment and the
development of network software.

The reader will soon see that many of the examples found in this chapter are drawn
from experiences in the United States, both current and higtoricd.  This is limiting to the
extent tha different paths were followed with different results outsde the U.S. At the
moment, the range of experiences is paticularly broad, as countries experiment with a wide
aray of approaches to local competition, nvariably from the starting point of a state owned
monopoly. | will dlude to a few of these experiments, keeping in mind that they began well
after the opening of markets to competition in the U.S. and so have not had the opportunity to

play out.
1.2. Patternsand Themes

The sudy of locd network competition-especidly under the world's new inditutiond and
regulatory structures—remains in its infancy. In SO many cases it is too soon to regiger the
full impact of new policies toward these indudtries. And as usud, theory is way ahead of
empirical testing. Nevertheless, there are a few digtinct patterns that emerge from the record,
drawing as well on early higtory of the industry and the experiences outsde the U.S.

To begin with, no inexorable, inherent tendency toward monopoly or toward
compstition can be discerned from the history of this industry. The past century witnessed
svad mgor trandformations, firg from unregulated monopoly to fierce competition, and
then to regulated monopoly, and most recently to (de)regulated competition. Regulation and
technological change played key roles in each case-in addition to luck and serendipity. The
firdt episode of competition began when the end of the Bel patent monopoly threw open the
doors to bca markets around the world. The duplication and waste attributed to this period
fed public opinion that competition does not work in this industry, and eventudly led to
cregtion of a monopoly franchise reined in by an eaborate regulatory inditution in the U.S.
and state ownership elsewhere.

Nowadays the view is that regulation does not work and compstition is the solution
(and to a lesser extent that technology has advanced to the point where competition is viable).
Desp disstidaction with adminidrative regulaion and a fath in the discipline of
competition, dong with hep from an endless stream of technologicd innovations, resulted in
rebuilding the regulatory infrastructure, to ad competitors of dl kinds and to free up
incumbents.  Ironically, over the near term, government intervention has expanded to guide
this trangtion to competition.

For much of its higory, the loca teephone industry was thought to be naturdly prone
to monopoly as a consequence of massive scale and scope economies in provison of services
over wireline networks. These economies are gill present today but now there are other
technologies that have cost characteridics that may support competition. What remans
unchanged, however, is the fact that incumbent suppliers enjoy srategic advantages that tend
to fortify any initid advantage they may acquire. Sunk facilities have aways been a means to
gan a fird mover advantage, but now it is recognised that such advantages sem from severd
other sources. In particular, ‘network effects of certain services and user switching costs
have the effect of creating a competing network difficult or impossble. New technologies



(such as ingant messaging) may be no less susceptible to dominance than more traditiona
physica networks. These technologies may be cgpable of supporting more firms but first
mover advantages may make it exceedingly difficult for them to amass a customer base
necessary to cover their entry costs.

Dramatic shifts over time in the consensus regarding the rdaive merits of competition
and monopoaly in the loca network shake on€'s confidence in the wisdom of the prevailing
view. Only with great humility can anyone cam that compdtition is desrable and
sudanable given the likeihood of technological change and the remaning opportunities for
inditutiona innovation.

2. LOCAL NETWORK COMPETITION IN HISTORICAL PERSPECTIVE
2.1. Local Competition in One City, a Century Apart

As 189 began, residents of New York City were served by ether of two telephone
companies. Metropolitan Telephone & Teegraph Co. and New York & New Jersey
Telephone Co? For severa years, each company had operated under a license to use
Alexander Graham Bdl's basic telephone patents. But now those patents had expired and,
free to exploit these technologies, severd companies entered this highly lucrative market with
its large population and repidly growing business community. Adding to the atraction, New
York telephone customers were widdly dissatisfied with Bell rates and service® Indeed, the
average annuad charge for locd service in the city was $253 in 1915 compared to a nation
wide Bell-company average of $30.93.%

At the end of the Bell monopoly in 1894, Mercantile Electric Co. made plans to build
an exchange for bankers and brokers, and New York & Eastern Telephone Co. applied to
provide service in Brooklyn and Manhattan.® Over the next severd years, People's
Telephone Co., Atlantic Telephone Co., and New York Electric Lines would each make
separate bids for some part of the New York City phone market® Each of these entrants
would meet with oppodtion from sate and loca regulators and from the Bdl interests. An
1885 New York date law required al phone lines to be buried underground in the city
sreets.” A monopoly over the underground structures was awarded to the Empire City
Subway Co., Ltd. as compensation for undertaking this risky investment® Importantly, a
mgor owner of Empire City Subway was the Bdl Sysem itsdf. As a consequence, entrants
into this market were forced to secure essentid rights of way from a direct competitor, and it
was no surprise when they were told there was no free space and/or charged high access fees
while the Bdl companies did not directly pay anything for the same rights  Municipd
authorities demanded dzeable franchise fees and required competitors to achieve
interconnection with an overwheming percentage of the long distance providers in a short

2 - Wilcox (1910, p. 258).
Gabel (1994, p. 561).
4 U.S House of Representatives (1915, p. 24). Note that the next three largest cities at that time, Chicago,
Phlladel phiaand St. Lows had average annual rates of $84, $90 and $78, respectively.
M ueller (1997, p
See Gabel (1994) and Wilcox (1910).
" Merchants Association of New Y ork (1905, p.15).
8 Wilcox (1910, p. 260).



period of time. Unconvinced of the benefits of locd telephone competition, New York City
municipa authorities would repestedly deny requests to enter this market.’

In the end no independent telephone company would bresk into the New York City
market. On the contrary, the many different operating companies in the city and upstate
consolidated into a sngle operating company, New York Teephone (NYT). Competition
neverthdess Ieft its mark, with average monthly charges faling by more than a hdf before it
was over.'°

Some ninety years later, phone competition would again bresk out in New York City,
but this time it would be more methodicad and less visble. In 1982, Merill Lynch and
Western Union formed a joint venture to build a ‘satellite park’ on Staten Idand, one of the
five boroughs of New York. This investment was a response to the capacity crunch in the
region execerbated by the explosve growth in the financid services indusgtry, and the
companies desre to have access to a highly reliable network. In a couple of years the
project, now privately owned under the name “Tdeport,” congructed an optica fibre link to
Manhattan where it could gather traffic to put out over the satellite network. Eventudly, the
fibre network would extend throughout lower Manhattan reaching some of the world's most
communications-intensve cusomers.  The fibre would be strung under the dreets of New
York using space owned by none other than the Empire City Subway Co., the same company
that obstructed comptitors at the end of the previous century.

Fibre optic transmisson was a new communications technology but one that had been
introduced to the New York market earlier. In 1979, New York Telephone deployed fibre in
its interoffice network in Brooklyn.** A further difference was that Teleport was laying fibre
right to customer's buildings. Also, it built a network that had an extraordinary high leve of
reliability greetly desired by the financid community and othersin the New York area

In 1986 New Jersey Bell—no longer a pat of AT& T—agreed to provide collocation ©
Teleport's network in or near Bel's centrd offices in the Newark and Jersey City region.
This arangement dlowed Teeport to tap into traffic gathered by New Jersey Bel's network
without building out facilities to dl the cusomers. When Teeport sought access to New
York Telephone's central offices in New York City, it received a very different reception.
NYT clamed that free space in its centrd offices was scarce and inssted on charging
Tdeport its retall tariff rates for originating and termindting traffic.  After much negotiation,
the New York Public Service Commisson (NYPSC) ordered NYT to provide Teleport and
other dternative access providers with "comparably efficient interconnection” for intrastate
private line and dedicated access services? It dso required NYT to unbundle its “links and
ports’ at its switches to enable companies like Teleport to offer its customers locad services
directly comparable to what NY T offered.

Teleport went on to build fibre ring networks in over 50 cities in North America,
Europe and Asa Ironicdly, Teleport was purchased in 1998 by AT&T for $11.3 hillion and
now represents the core of itsloca business services divison.

The two competitive episodes that occurred in New York City are interesting to
compare. In both cases a dominant incumbent was exposed to facilities-based competition

® The Brooklyn city council franchised an independent three times during this period only to be vetoed by
the city manager on each occasion. Mueller (1997, p. 62)

10 Mudler (1997, p. 66).

1 Mikolas (1990).

12 Much earlier in 1985, the New Y ork PSC authorised Teleport to compete with NYT in New Y ork.



from de novo entrants. Success of new entrants turned on their access to rights of way—
epecidly underground conduit—and to collocation and interconnection with the incumbent
network.  The earlier competitors falled to achieve viability as facilities-based carriers
whereas the more recent compstitive carriers made huge incursons into Bdl market share,
especidly among large corporate accounts'® In the earlier era, business customers rallied
agang compstition, demanding a single franchise provider to avoid the expense of a dud
system.

Big changes had taken place over the course of a hundred years, however. In the
nineteenth century incumbents and entrants competed for switched loca service (though long
distance interconnection played a role). In the twentieth century verson, they vied instead for
long distance access and private lines. Mogt importantly, earlier competition faled to take
hold while by al accounts competition in both resdentid and business services markets in
today’'s New York City is vibrant and unlikey to return to monopoly any time in the
foreseegble future.™*

Some may argue that the New York City experience does not transfer over to other
markets. Indeed, no-where in the U.S is populaion densty and volume of
telecommunications traffic greater than in New York City. Nevertheless events that played
out in New York were repeated in large urban areas across the country in the late 1980s and
throughout the 1990s-including many of the same regulatory struggles for entry into those
markets.

2.2. U.S Experience with Local Competition and Monopoly
2.2.1. The Bell Patent Monopoly: 1876-1894

As is so wdl known, in 1876 a teacher of the deaf, Alexander Graham Bdll, filed for patents
on the teephone transmitter that he cdled “An Improvement for Telegraphy.” Also wel
known is the fact that only hours later Elisha Gray filed a “caveat” with his intent to file an
goplication with the Patent Office for an invention that dso tranamitted sound over wires.
Western Union, the telegraph behemoth, acquired Gray’'s device a year later and hired
Thomas Edison to pefect the taking telephone. Western Union, the target of a patent
infringement suit by the Bel interests, would agree in 1878 to withdraw from the loca phone
business in exchange for a 20 percent roydty on revenue received by Bdl’s Nationad Bel Co.
through to the expiration of its basic patents.

Bdl licensed operating companies to use his teephone technology in mutudly
exclusve geographic regions. This dlowed Bdl to deploy the technology quickly without
the huge financid burden of building out the networks. In exchange, Bel would receive
license fees for the patented telephone technologies usudly cdculated on the number of
ingruments rented to customers. In time, the company would begin to take an equity stake in

13 For instance, Deutsche Bank Alex. Brown (2001) estimate that competitors supply roughly half of &l
private linesin New York City.

14 |n approving Bell Atlantic's petition application enter the long distance market in New York State, the
FCC not only confirmed that the company had met the 14-point checklist for opening its local markets to
competition, but concluded that the openness was irreversible. See Federal Communications Commission
(1999, pp. 429-443).



the operating companies, giving it control over the pricing, invesment and other drategic
decisions, indluding interconnection with other local telephone companies’®

During the patent monopoly period, Bell concentrated efforts on sdected markets.
Licensees initidly built sygems in large dities in New England and dong the Atlantic coad.
When the period came to a close, Bdl networks were concentrated in the largest population
centres® and focused on business customers!’ Bdl devoted rdatively little effort during
these years to developing the locd teephone service except to Steadily increase its equity
dtake in its operating companies. Ingtead it continued to build up its patent arsend (it was
granted an additiond 900 improvement patents) and aggressively defended its intellectud
property (filing over 600 patent infringement suits during 1877-1893).%% It dso invested in
long digance infragtructure correctly foreseeing tha intercity service would be an extremdy
va uable complement to local service.

2.2.2. Early Competitive Era: 1894-1907

Patents over the two basic telephone instruments-the transmitter and the receiver—expired in
1893 and 1894, respectively, ushering in a competitive landrush as any operator could then
fredly use Bdl's technology. By 18%, there were severd dozen independent telephone
companies, dl of which were providing loca service. Less than ten years later, no fewer than
1,074 commercia, independent phone companies were operating in the U.S.1°

Although independents appeared in the smadler cities and rurd aeas that did not
interest Bel, they aso directly atacked Bdl's urban turf as the New York City dory
illugrates. A product of this head-to-head competition was the crestion of “dua systems’ in
which two (or more) facilities-based locd telephone companies served the same areas of the
same cities. The incidence of dud systems was remarkably high. By 1902, less than 10 years
after competition was unleashed, of the 1,051 cities with population of 4,000 or more, 1,002
had telephone service, and 451 of these (or 45.1 percent) had two or more loca providers?®
By 1907, 59 percent of cities and towns with population exceeding 5000 had dud
exchanges®® It is estimated that 813 percent of subscribers in dua system cities took service
from more than one phone company.

Dud systems necessaily resulted in duplicate investment, not only in network facilities
but dso with the multiple handsets, phone numbers and directories that were maintained by
homes and businesses. Businesses were especialy adverse to the dua system because they
saw it as a competitive necessity to subscribe to dl local networks. They were not persuaded
that the lower prices that derived from competition compensated them for their added codts.

15 Brock (1994, p. 63)

16 By 1894, only 52 towns had phone service of the more than 7,000 towns with a population exceeding
10,000. Also, 346 of largest cities having 27 percent of the population had 83 percent of the phones. Mueller
(1997 PR, 40-42).

"As of 1894 90 percent of the 240,000 lines were rented to businesses whereas the penetration rate
among | U S. householdswas 1 in 225 (Mueller, 1997, p. 40).
Barnett and Carroll (1993, p. 101).
° Bornholz and Evans (1983, pp. 11-12). Several thousand more independents were formed, and went
out of busu ness, if municipal and rural systems are included.
Gabel (2969, p. 345).
L Mueller (1997, p. 111). Just ahalf dozen years later that figure would drop to 33 percent.
22 Bornholz and Evans (1983, p. 18).



AT&T responded aggressively to the independents. In addition to defending its patents,
the company refused to supply independents with switching and transmisson equipment from
its manufacturing arm, Western Electric.  In each market where AT&T met with competition
from independents, the company dashed prices and refused to interconnect with
independent’ s network.

The intense competition for locd service had a dramatic impact on the industry.
Average amounts paid for phone line renta fel (nomindly) from $5.74 per month in 1893 to
$1.45 in 1898, a fal of 75 percent.?® Unquestionably, diffusion of tdephone sarvice in the
U.S. was accelerated by the price cuts. A totd of 258,455 lines in 1893 more than doubled to
562,423 lines five years later* Over this same period, the number of phone per 100
population would more than double from 3.9 to 9.2. Not surprisngly the competition took its
toll on profits of AT&T and the independents dike. Whereas AT&T enjoyed a 46 percent
profit rzzgte during the patent monopoly period, its rate fdl to 8 percent in the competitive
period.

While ownership of independent telephone companies was unconcentrated, their overal
drategies were co-ordinated to some extent through trade associations. Like AT&T,
independents refused to interconnect their loca networks. The independents also formed a
long distance network to serve their locad networks, but symmetrically with Bdl, they ressted
connecting with AT& T'sLong Lines Divison.

2.2.3. Regulated Monopoly: 1907-1956

1907 was a watershed year for the early telephone industry. In that year independent
telephone companies reached their pesk by securing 51 percent of al phones, or 3.1 million
out of a totd of 6.1 million.?® In tha same year the first state public utility commissions with
powers to regulate loca telephone service were formed in Wisconsn and New York. And no
less 9gnificant, Theodore Vail was made chief executive officer of AT&T.

Upon taking charge a AT&T, Val quickly made mgor corrections to the company’s
srategic direction.?’” While he cdled for an end to the aggressive price wars in markets
where the company faced loca independents, Val dashed toll prices by around two-thirds
where AT&T competed with independent long distance carriers. He aso acceerated the
acquistion of independent loca companies and equipment manufecturers, and indructed the
company’s Long Lines Divison not to interconnect with independent companies who served
the same markets as Bell operating companies (and dso some markets where Bell was not
present).

Val, dong with many others, had embraced the contemporary notion of ‘natura
monopoly’ and adapted it to the telephone industry. This early verson of the concept held
that a single firm could best serve the public judged by the qudity, reliability and coverage of
its sarvice.  Vail did not argue that a monopoly delivered service at least cost, but he did

23 Stehman (1925).

24 Stehman (1925) op. cit. which also indicates very slow growth during the monopoly period. For
instances between 1888 and 1893, lines per 100 population only grew from 3.2t0 3.9.

%5 Brock (1981, p.117).

26 Bornholz and Evans (1983, p. 13).

27 Barnett and Carroll (1993, p. 112).



dam that competition led to ‘unnecessary duplication’ characteristic of dud systems?® He
made clear his willingness to accept reasonable government regulation in exchange for
protection from competition, an offer the government eventually accepted.

The country was dready on its way to cregting the tdecom regulatory inditutions
when, in 1910, the Mann-Elkins Act empowered the Interstate Commerce Commission (ICC)
to control AT&T's rates and accounting methods. By 1920, 45 of 48 daes had given their
public utility commissions the power to regulate loca telephone service?®

In 1913, responding to an antitrust investigation, AT&T came to agreement with the
U.S. Depatment of Jugicee In the ‘Kingsbury Commitment, Bel promised to hat
acquistion of competing independents and to interconnect with non-competing independents
(provided they satisfied its technica requirements). The company aso agreed to divest itsdlf
of Western Union Telegraph Co.

It is during this period that the so-cdled “Bdl Sysgem” was formed out of 22 whally
owned operating companies, plus Western Electric, Bell Laboratories and the Long Lines
Divison. Degpite the Kingsoury Commitment, AT&T continued to acquire indeperdent
phone companies, though this was badanced againg shedding of properties outside of large
population centres, leaving smdler towns and rurd aess to independents. By this time,
Apartheid of telephone carriers was complete, with markets divided between Bdl and
independent companies.  Independents share had fdlen to 21 percent with 100 percent
connected to AT&T's long disance network by 1934, the year that the landmark
Teecommunications Act passed. This Act crysalised the regulatory superstructure that had
been taking shape for many years. It crested the Federa Communications Commission
(FCC) with powers over interdate telecommunications services, a jurisdiction tha included
locd facilities used to provide access to these services. At both the state and federd levels,
loca service was subject to some form of rate base-rate of return regulation (RB-RORR).
This quas-judicial procedure set rates s as to ensure a ‘reasonable€ return on invested
capitd, and controlled which investments were dlowed a return.

2.2.4. Early Transition to Competition: 1956-1984

By the end of World War 11, the Bdl System dominated the locd telephone industry in the
U.S. with the Bdl operating companies (BOCs) accounting for over 90 percent of al loca
lines & the beginning of this period. This success placed the company in the cross hars of
antitrust authorities, and in 1949 the Depatment of Justice launched another investigation of
AT&T, focusng this time on its ownership of Western Electric.  Eventudly the two parties
would sgn a consent decree in 1956 baring the company from providing non-telephone
savices and building nontelephone equipment, and forcing it to license its paents a
reasonable royalties.

Perhaps more dgnificant in its implications for loca competition was a Court of
Appedls decision in the Hush-a-Phone case that same year.®® In that decison, following years
of FCC flip flopping on the case, the Court overturned two previous FCC rulings that
concluded that the Hush-a-Phone device, a metd attachment to the handset that enhanced

28 AT&T’$1910 annual report.
29 Stone (1997).
30 Hush-a-Phone Corp. v. U.S,, 238 F.2d 266 (D.C. Circuit, 1956).



privacy of phone conversations in a crowded room, jeopardised the integrity of the public
network. Instead the Court decided such devices were legitimate provided they were
“privately beneficid without being publicly harmful.” Here was the firda mgor crack in the
monalithic Bell network.3*

Ancther mgor hole in the monopoligic edifice was created in 1959 when the FCC
rendered its ‘Above 890' decison.®® It concluded tha there is enough spectrum to dlow
users to build private microwave networks for voice transmisson. Not only did this lay a
foundetion for competitive long distance companies such as the nascent Microwave
Communiceations, Inc., but dso microwave-based bypass providers that appeared on the urban
scene in the 1980s.  With time, these high frequency bands would be the basis for fixed
wirdless access methods that are being deployed today.

The next mgor opening of locad markets came in 1968 when the FCC ruled that another
device that intercomected the phone network with a private radio sysem was alowed. In its
‘Catefone ruling, the FCC aticulaed some of the firg principles of a federd
interconnection policy.®® It expanded dlowable competition beyond the Hush-a-Phone
decison which involved a network attachment, to include an interconnection device.

A characteridic of this period was judicid leadership in supporting competition into
both equipment and long distance service, with widespread reluctance among date and
federd regulators. Once again in 1974, the U.S. Department of Justice, goaded by new
entrants into telephone markets, launched an antitrust investigation of possble abuse of
monopoly power in violation of the Sherman Antitrust Act. Ancther protracted investigation
and trid, this effort would again result in a consent decree between the government and
AT&T. Thistime, the termswould completdy transform the locad telephone indudtry.

It would be a mistake to focus entirdy on judicid and regulatory explanation for the
compstition during the post-war period. In fact, technologicd developments fuelled loca
competition.  Primitive as they may seem by today’'s dandards, the Husha-Phone and
Caterfone devices were innovations that provided verticd services to the public network;
earlier we mentioned microwave transmisson as a bypass technology tha appeared in this
time frame. The microdectronics revolution would enable innovations in switching and
transmission technology that again expanded opportunities for competition in locad markets.
Electronic stored program control switches greetly accelerated connections, and alowed
cariers to add new festures to basic service by rewriting a software program. These
developments also produced the ‘private branch exchanges (PBX). These alowed business
customers to displace switching that otherwise would be provided by their locdl carier.

Opticd fibre technology, fird used for communication in the late 1970s, would
revolutionise trangmisson. Initidly, opticad fibre was deployed in long distance networks to
replace microwave transmisson. Soon after, locd carriers began to replace ther interoffice
trunks with fibre. And as described earlier, fibre was the killer technology supporting the
entry of competitive access providers in high-capacity loca access services.

Devdopments in the wirdess technology during this period laid the foundation for what
might become the grestest threst to wirdline locd servicee Bell Labs developed the firgt

31 1t was not until 1980, that the FCC, as part of its Computer |1 Inquiry, would move to fully decontrol
customer premise equipment. In that decision, the Commission would allow AT&T and GTE to sell equipment
through structurally separate subsidiaries.

Allocation of Frequenciesin Bands Above 890 Mc, 27 F.C.C. 359 (1959).

33 Carterfone, 14 F.C.C. 2d 571 (1968).



andogue cdlular telephone technology, Advanced Mobile Phone Sysem (AMPS), back in
1947 but did not gain approvd to deploy it commercidly until 19823*  As we will discuss
below, when cdlular telephone was firg rolled out in Batimore and Chicago in 1983, it did
not offer much competition for wirdine sarvice. Its price was high, the sgnd qudity and
coverage were poor, and the heavy, cumbersome phones were bolted into automobiles.
Furthermore, the FCC licensed two carriers for each urban and rural market with one lcense
reserved for the locd wirdine carier.  The cdlular duopoly did not engender much wirdess
competition, but that changed consderably in 1995 when the FCC licensed up to five
additiond carriers of Personal Communications Services (PCS) for those very same markets.

2.2.5. Competition by Divestiture and Deregulation: 1984-present

Ending an 8year invedtigation and trid, AT&T and the Depatment of Jugtice (DOJ) dgned a
consent decree on January 1, 1982. Cdled the Modification of Find Judgment (MFJ)
because it amended the 1956 consent decree the parties had signed over 25 years earlier, this
higoric agreement cdled for a divediture of AT&T, including the severing of the locd
operating companies from the rest of the company. The operating companies were grouped
into seven regiona Bel operating companies (RBOCs) that were geographicaly quarantined
to 162 ‘local access and transport areas or LATAs®® These were judicid boundaries not
necessarily reflecting geography of economic markets.

The RBOCs were dlowed, if not encouraged, to enter each other’s territories to provide
loca sarvice. In addition, the MFJ contained no explicit wording that kept AT&T out of
these areas, and hence offering its own locd service Other line of business redrictions
(LOBs) banned the RBOCs from equipment manufacture and the provison of long distance
and enhanced services (except when approved by the Court overseeing the MFJ).
Consequently, if they atempted to enter locd markets outside their region, they could not
bundle equipment and long distance service with locd sarvice-a drategy that helped AT&T
gain its dominant share in early years of the indudtry.

An important aspect of the AT&T Divedtiture—supplemented by a series of FCC
orders—was the nurturing of long distance compstition emerging a the time. Indirectly, this
long distance competition advanced loca competition by exerting pressure on access sarvice
markets thinner margins in long disgance drove interexchange cariers and ther largest
customers to seek chegper dternatives to RBOCS access fees.

Compstitive access providers, or CAPs, filled this need. Companies like Teeport in
New York built high capacity transport networks to interconnect interexchange carriers and to
deliver toll access to large business cusomers. CAPs with their new technology aone could
not bring competition to the locd exchange, however; regulatory reform was needed to
support multiple providers where the incumbents had enjoyed de facto franchise monopolies.
Loca competition initiatives, such as the NYPSC interconnection decison in New York City,
exemplified the innovative experiments that were taking place a the date levd. Typicdly,
these proceedings were initiated by the entrant phone companies and facilitated by ate
regulators who eventualy mediated an agreement among the companies.

34 See the chapter by Hausman in this Handbook for a description of the history of commercialisation of
the AMPS technology in the U.S.
35 The number of LATASs grew to 193 as non-RBOC areas were added.



Another good example, that again took place in New York State, was the restructuring
plan proposed by Rochester Telephone, called “The Open Market Plan.*®  After modification
by the NYPSC, Rochester Telephone partitioned itsdf into a regulated part that sold basic
network services to downstream retail cariers, and a competitive part that competed with
these cariers free of rate regulation. Severa companies began sdling locd  exchange
savices udng the regulated network, incuding AT&T, Time Waner Cable, Teeport
Communications (before its acquisition by AT&T) and Citizens Telecom.*’

More recently, severd state commissons and legidaures are consgdering messures to
dives wholesdle network services of incumbent loca exchange companies (ILECs) from
ther retall service operations.  In a leading case, the Pennsylvania Public Utility Commisson
has imposed ‘functiona separation’ between the wholesale and retail divisons of dae's Bl
company, VerizonPennsylvania® ~ Other sates are currently  considering  structural
separaions aong these same lines.

Clealy, pressure was mounting on adminidraive and legidative inditutions to reform
locd exchange regulation The successes registered in federal deregulation of several other
network indudries—arlines, naturd gas trangmisson, trucking and ral sevice-set the
dandard for the tdecommunications industry. The successes of individua local competitors
demondrated that facilities-based competition was possble—competition that represented
innovative entry and not just cream skimming. >

Potentid models for reform of locd exchange regulation were drawn from many
corners of the industry. State-levd experimentation with telecom regulation offered a range
of dternatives, incuding some highly innovaive and radicd policies such as deregulation
cum-price caps in Nebraska and Vermont's ‘social compact” On other occasions, the U.S.
imported regulatory models from abroad. The best example here is the price cap mechanism
goplied to British Tdecom (BT) in the U.K. After gpplying price caps to AT&T in 1989, the
FCC extended its use to the largest locd telephone companies for sdected interstate services.
Soon afterwards, many sate commissons and legidatures adopted some form of price cap
regulaion to intrastate services. The evolution of this policy now added festures such as
revenue sharing. During the 1990s, the mgority of the states adopted incentive regulation in
various forms*

These reforms were amed a moving rate levels and structures closer to cogt; they were
not desgned to affect directly the level of competition in locd service markets. A series of
FCC initiatives took dseps toward generating more loca competition by reducing entry
barriers or otherwise facilitating entry.  Firgt, in 1980 the FCC issued its non-dominant carrier

3¢ Rochester Telephone Co. (1993).

37 As of end of 2000, 11 facilities-based carriers and 3 resellers accounted for 27 percent of the local
exchangge linesin the Rochester area. See New Y ork Public Service Commission (2001).

“Re: Structural Separation of Bell Atlantic-Pennsylvania Retail and Wholesale Operations,”
Pennsylvania Public Utility Commission, Docket No. M -00001353, March 22, 2001.

39 At least in one instance, a backlash against competition was mounted when AT&T sponsored a 1975
bill to roll back competition (the Consumer Communications Reform Act). The bill was withdrawn 1¥2 years
later after intense opposition from new entrants (e.g., MCI, Datran) and large users.

Y Interestingly, there has been a significant incidence across the states of reversion to traditional RB-
ROR regulation. In many cases, reform measures expired and, while a permanent incentive plan was often put
in place, on occasion the state returned to traditional RB-ROR regulation. In some cases the reform plan was
prematurely terminated. Frequently, the reason given was dissatisfaction with the outcome of incentive
regulation experiment, often because of observed poor customer service. See Abel and Clements (1998) and the
chapter by Sappington in thisHandbook.



order that reeased qudifying providers from the burden of treditiona rate filing and
catification of fadlities deployment. Second, formation of rules to give competitive long
distance companies ‘equa access to loca networks, and their implementation after AT&T
divedtiture, gave ILECs experience in inter-carrier relations. Third, the FCC adopted rules for
provison of “comparably efficient interconnection” in its 1986 Computer Inquiry Il
decison. More groundwork for unbundling the public switched network would be laid when
the Commission approves the BOCS ‘open network architecture proposa in 1990. Findly,
responding in part to petitions submitted by competitive access providers, the FCC ordered
ILECs to provide facilities-based loca competitors ‘expanded interconnection” for dedicated
and switched servicesin 1991 and 1992, respectively.**

At the date level, we saw earlier how progressve dates broke new ground in cresting
inditutions to accommodate facilities-based loca competition. In New York and lllinois, the
commissons and the cariers developed arangements to permit competitive carriers to
interconnect with Bell companies networks. In the case of Rochester, the New York
commisson brokered a scheme that provided for wholesde provison of basc loca network
sarvices as wel as resde of locd retall services to competitors, and now the Pennsylvania
commission has separated the incumbent carrier dong these same lines.

Experimentation with various policies amed a cregting loca network competition hed
been incrementd and sporadic. However, each experiment added to a national debate which
was headed in the direction of a dgnificant, widespread reform of the telecommunications
sector.  The momentum culminated in passage of the “Telecommunications Act of 1996
(TA96). Fundamentaly, the 1996 Tedecommunications Act embraced compstition and
deregulation as the best means to achieve efficiency in locad tdecommunications markets and
to speed widespread deployment of advanced technologies and services. It explicitly rejected
regulation as an obstacle to these objectives. The Preamble clearly and succinctly articulates

thisgod:

“[The Act will] provide for a pro-competitive, deregulatory nationd policy framework
desgned to accderate rapidly  private  sector  deployment of  advanced
telecommunications and information technologies and services to dl Americans by
opening al telecommunications markets to competition...”

TA96 created severd new breeds of locd network competitors, and facilitated expanded
competition in many ways, that we will discuss below in much more detail.

2.3 The Experience Abroad

In some respects, development of the local telephone industry abroad followed much the
same ealy patern witnessed in the U.S.: a Bédl-like monopoly prevailed during which time
the first telephone networks were built, firs the loca exchanges and later the long distance
networks.  The departure came a the end of the patent monopoly period. In dmost every
country outside the U.S,, the industry was nationdised or absorbed as a government function,
typicaly the post office and sometimes aso nationa banks. These so-cdled ‘PTTsS (for Pog,
Teephone & Teegraph) were fully integrated into provison of long digance and

4! FCC Docket 91-141, I nterconnection with Local Telephone Company Facilities, September 23, 1991.



international  services.  In most cases, however, they did not integrate into equipment
manufacturing as did AT& T.42

For decades the state-owned telecommunications carriers operated without any threet of
competition; independent regulation was irrdevant.  The privatisation movement changed dl
that, and that movement got kicked off when the Thatcher government in the U.K. decided in
1982 to sdl off British Telecom. Nationalised in 1911, BT was privaised in 1984.*° Up until
1991 only Mercury Communications was dlowed to compete with BT in locd and long haul
markets. When competition was dlowed in locd service, it was the nascent cable industry
that offered the most direct competition by building their networks to provide voice telephony
as wel as entertainment video. As of September 2000, U.K. cable firms had signed up over
5% million busness and resdentid fixed lines providing loca teephone service, or 15.8
percent of the nation-wide tota.** Access provided by fixed wirdless technology has met
with much less success in the U.K. Up to recently, BT had been banned from both cable and
fixed wirdless busnesses with the god of promoting aternative access networks.

To regulate rates charged by the privatised BT, the British government devised a
sysem of ‘price cgps and chaged the newly crested regulator, the Office of
Teecommunications (OFTEL), with overseaing its implementation. It ddiberatdy reected
U.S-dyle rate-of-reurn regulation as adminidrativdly cumbersome and derimenta  to
incentives.  Price caps were goplied initidly in the UK. to long haul services: When they
crossed the Atlantic in 1989, they were gpplied by the FCC to AT&T’s long distance service
firgt, and then soon afterwards to certain interdate services provided by large locd exchange
carier's.  Some form of price caps, generdly referred to as ‘incentive regulation,” spread
across the country, and each dtae persondised their implementation by adding certain specid
features.,

On the continent, a variety of dternative competition plans were being implemented,
but these were occurring a a much dower pace, usudly dictated by the European
Commisson. That was the case in Gemany. The fird seps toward competitive
telecommunications markets came with liberdisation of CPE in 1988 and the awarding of
two GSM licenses the following year, one of which went to the state-owned PTT, Deutsche
Teecom (DT). It was not until 1995 that DT was incorporated, however, and then partialy
privatisg:l@5 in 1996, and it was not until 1997 that an independent regulatory body was
created.

On the opposte sde of the world, a radica restructuring experiment had long been
underway. Implementing the Teecommunications Act of 1987, the New Zedand
government carved out telecommunications operations from its postal service and banking
department, and caled it ‘Tdecom New Zedand (TNZ). A couple of years later TNZ was
privatised and sold to two U.S. RBOCs, Ameritech and Bell Atlantic. Smilar to BT, TNZ
remaned verticdly integrated in locd, long distance, internationa, wirdess and other
sarvices, but not in cable sarvices While TNZ's privatisation was not extraordinary, the
government proceeded to open wide every tdecommunications market in the country.

2 Nevertheless, the PTTs usually completely controlled nation-wide sale and leasing of customer premise
equipment and so held monopsony power over purchasers of that equipment.
43 Although it was not until 1997 that the British government sold off its remaining interest in the
company.
OFTEL (2002).
4> Ruhle (1999).



Licenses to provide service of any kind were fredy issued. No communications-specific
regulator was created. Instead, New Zedand's ‘lignt handed regulation’  of
tedlecommunications encouraged private negotiations  between cariers  to  establish
interconnection arangements and facility sharing. No pricing methodology or inditutions
were precribed to govern these negotiations, only that the outcome did not have dominant
cariers (in this case TNZ) violating competition law.

Cler Communications—a de novo entrant into long distance service partly owned by
MCI initidly, and then wholly owned by BT—was the firg to build locad and long distance
faclliies and request interconnection with TNZ. The protracted negotiations and ensuing
litigetion condituted the world's fird tet of unregulated makets in the mature
telecommunications industry. Clear charged that, in demanding rates to terminae traffic on
its network, TNZ had used its dominant pogstion to exclude compstitors from the long
distance market—a violation of New Zedand's 1986 Commerce Act*® TNZ replied tha its
rates were not anti-competitive because they were consgtent with the Efficient Component
Pricing Rule (ECPR) which had the property of inviting new competitors if and only if they
were more productively efficient than the incumbent. The case eventudly was appeded to
the British Privy Council which concluded that TNZ pricing was not unlawful three years
dter the initid complaint was filed*” Such legd disputes have remained a fixture of New
Zedand's tedecommunications industry ever since. Litigation arose & each mgor incursgon
into TNZ's markets, as Clear moved into loca business services, as BdlSouth New Zedand
entered with its nationwide GSM wirdess network and as Saturn Communication began
delivering tdephony over therr cable sysem in Wdlington. All this may change if pending
legidation is pased that crestes a tdecommunications commissoner in the Commerce
Commisson.”® If passed into law, this lav would represent a significant reversd in New
Zedand' s commitment to light-handed regulation.

A radicd opening of locd telecommunications markets had long before commenced in
another part of the southern-hemisphere in a country not much larger in Sze or populaion
than New Zedand. Chile had pioneered local competition even before UK. or N.Z. had
undertsken privatisation and deregulation.*®* The state-owned loca telephone monopoly,
Compania de Tedé&onos de Chile (CTC), logt its exclusve monopoly in 1979 and two
competitors, CMET and CTM, were issued licenses to enter its markets two years later.
Chile's 1982 Generd Law on Teecommunications threw wide open the doors to competition
by liberdising licensng of competitors, mandating interconnection, and decontrolling rates.

Akin to the New Zedand experience, compstition in Chile was inseparable from
litigation. Nearly every dtempt & entry was met with private suits and on occasion,

46 gpecifically, Section 36 which prohibited use of a dominant position to deter or exclude competitors or
hinder competition.
Telecom Corp. Of New Zedland, Ltd. V. Clear Communications, Ltd. Privy Council, 1994. Note that
as a consequence of New Zealand's 1840 entry into the British Commonwealth, it submitted to the British legal
stem.
Y 8 Telecommunications Act 2001. Certain ‘designated services can be regulated if the parties to a sale
cannot agree on the terms. In making a rate determination for “designated services,” the Telecommunications
Commissioner selects among the principles of TSLRIC, bill and keep, or a combination of the two. Initia prices
for designated services are to be set by benchmarking against rates in comparable countries that employ
forwid-looking cost methodology or aform of hill and keep. Final prices are invoked only if some party
eals,
PP For a history of Chilean telecommunications, and a detailed record of the competitive era, see Melo
(1998).



Supreme Court chalenges to the authority of Subte, the regulator overseeing the
interconnection arangements.  Unlike the case of the former state-owned incumbents in the
UK. and New Zedand, CTC dominated loca and Entd dominated long distance services
after their privatisation. In 1994, the two companies were dlowed to enter each other's
markets, provided they did so with Sructurdly separate subsdiaries and did not exceed
cetan maket share celings.  The consequence of dl these actions was dgnificant
competition in dl tdecommunications market, including locd services As of the end of
2000, at lesst seven competitors achieved an 18 percent share of loca lines in the country.®
This competition has been fadlities-based, with szeable overbuilds in the Santiago area, and
despite the fact that unbundling and resde provisions were only recently put in place.

Restructuring and deregulating the world's telecom sectors is a work in progress. There
is much that remains to be done before competition is a redity in the many loca exchange
markets. Nevertheess, the progress has been breathtaking. As one indication, in 1989, 26 of
the 29 OECD countries had fixed network monopolies whereas the remander were
duopolies, by 2000, there were no monopoalies in this group and 24 now had 3 or more loca
wirdine caries® The progress in wirdess was equaly dramaic: none of the monopoly
structures in 23 of the OECD countries survived through 1998.>2

3. ECONOMIC CONDITIONS OF LOCAL NETWORK COMPETITION
3.1. Defining Local Services and Markets

Andyss of this indudry should begin with a definition of the economic market. For this we
use a modified verson of the market definition articulated in the Federd Trade Gmmisson
Depatment of Justice Merger Guiddlines: the local network market consgss of the smalest
collection of communication services and geogrephic areas that include traditiona loca
exchange sarvices such that a smadl but dgnificant and non-trangitory increase in price
(SSNIP) above the competitive level will be profitable for a hypotheticadl monopolist. To
make this definition operationa, we might begin with al retall switched services, both access
and usage, supplied over the wirdine network n a metropolitan area, and then consider a 10
percent increase in rates for al those services for a one-year period. If users readily substitute
away from such ‘plain old telephone service; or POTS, then the services they switch to
should be included in the market definition.

Wirdess mobile service is an example of a potentidly good subditute for POTS
provided its price is not exorbitant. In fact, the wirdess dterndive raises an important point:
the SSNIP profitability test should be performed a competitive rate levels, and not current
rae levels. POTS rates are likedy well beow cogts due to politica desires to cross-subsdise
locd sarvice In comparison, for much of its history, cdlular service has been priced high
relaive to its costs and reative to basc wirdine service, making it less dtractive as a
subgtitute for POTS.  For users, wirdess may be unattractive relative to POTS, not because it
is not functiond (most would agree that wirdess has greater functiondity), but because it is

too pricey.

%0 Telefénica-CTC, December 2000.
>1 OECD (1999 Table 1.1) and OECD (2001 Table 2.1).
%2 OECD (2001 Table 1.1), op.cit.



On the supply dde, mobile service providers could offer locd exchange services in
competition with wirdine networks, but not without building new capacity in wirdess locd
loops. Cable televison networks may be in a better postion to roll out service to the generd
population in response to a price increase.  Cable telephony is being offered by most of the
largest multiple system operators (MSOs) in the U.S. Whether it will scale up to the broader
population in a reasonably short period of time remains to be seen, and s0 whether cable
telephony offers a subgtitute for POTS on the wirdline network remains an open question.

Increasingly, telephone companies and their competitors such as cable operators offer
customers a package of sarvices Bundling blurs market boundaries because users may
choose not to switch to avoid forgoing perceived benefits of one-sop shopping. Digitd
convergence—meaning the combination of different voice, data and video services on the
sane physcd medium—adlows caries to expand ther range of sarvice offerings a
relatively smdl incrementd cost compared to building a sand-done network. As a result, an
increase in basc locd rates may not cause a customer to switch to wirdess mobile service
because locd service indudes high-speed Internet access. On this flip Sde, many entrants—
epecidly cable companies-view the posshility of offering cusomers multiple services over
their network as a means to pry customers away from the incumbent, especially when
incumbents cannot respond in kind due to line of business redtrictions.

Demand-based and supply-based delineation of loca markets can be corrdlated. As a
given set of individuds become more dispersed over a given geographic area, the cost of
supplying them will mogt likely increese. At the same time, ther demand for communication
may aso increese since the dternative of face-to-face contact becomes more costly. In part,
this was one of the reasons that, quite surprisngly, sparsdy-populated rura areas of the U.S.
had some of the highest rates of telephone penetration in the early days of the industry.

Determining the geographic boundaries is an essentid exercise to focus andyss on
locd tdecommunications markets and differentiaste from long distance and other services.
Strictly gpesking, users dedre connections between specific originating and terminating
points, so that these unique pars define a unique service which does not have close
subdtitutes. A dight change in terminating dation will invaridbly result in no vadue to the
user as in the case of didling a wrong number. Adopting this definition of a service,
however, makes the overal number of services astronomical.>®

Individuas do not wish to communicate with every other individud on the planet, but
they do place cdls throughout the country and possbly the world, and they do vaue the
option of being able to cdl any number sometime in the future. Because people tend to have
more numerous socid and commercia relationships with individuds and businesses tha are
close by, a vast mgority of cdls are made within the loca geographic area. This is especidly
the case of locd busnesses that have a physica loca presence, eg., banks, retalers, utilities,
schools, and governments. Of outgoing resdentia cdls in the U.S,, 84.4 percent are locd,
2.8 percent are loca toll and 12.8 percent are long distance® For this reason, in the
agoregate, we may take geographicaly locd markets as service provided within a @ntiguous
population centres, such as a metropolitan datistical area.  Census Bureau and Rand McNdly

%3 As an example, if there are n users, then there are n (n-1)/2 bi-directional pairs, and so with a billion
terminating lines worldwide we would have 500 trillion unique products.

> FCC, 1999 Statistics of Communications Common Carriers, August 2000. Note that no account is
taken of type of call (voice, fax), or its distance, duration, and time of day.



definitions of population centres better gpproximate such markets than the LATAS drawvn by
the MFJ court.

Strictly spesking, the term locd varies from one individua to the next: it will be an area
in which ther home (and possbly their place of work) is centraly located. With wirdess
mobile sarvice, the pogtion of the individud is no longer fixed, in which case the centraly
located postion may well be aong a highway between home and work and shopping aress.
When ddinegting the market, we will consder a change in price of locd sarvice throughout a
region and the aggregate response of individuals living in that region.

Cost of supply of locd services is very dependent on the geographic extent of the
market. This is certainly true for traditiona wirdine networks where the length of the loop
directly determined the cost of providing a user with access. Other technologies make
distance less relevant. The cost of providing fixed wirdess access, for instance, does not vary
by the digance between the trangmitting tower and the customer location up to the point
where the sgna attenuates. Also, with a ring architecture, service becomes unreated to
distance since traffic between two neighbours on the ring may trave its entire length.

With the proliferation of service options, subgtitution patterns among offerings become
more complex. Connections may differ in ther content (voice, video, imageffax, data),
mobility (Stationary, nomadic, high speed mobile), and bandwidth. As an example, wirdess
mobile services (eg., PCS) have recently closed the gap with wirdine service by adding
cusom cdling features (cdl waiting, cdl forwarding, ANI), paging, voice mail, and now
emall and web pages. As a result we can expect greater subgtitution away to wirdess should
the price of wirdline increase.

One find way to ddineste locd markets is by the customer type. The crudest
diginction is between business, resdentia and carrier.  In some cases there is little digtinction
as when ether busnesses or households wish to subscribe to mobile wirdless sarvice. But in
other instances, one customer has no demand for a service that the other vaues highly: eg.,
households have no demand for PBX trunks, and neither households nor businesses purchase
unbundled loca loops like competitive carriers.  Even tha distinction has blurred as the ranks
of sdf employed individuds working from home increese.  Each category aso has important
diginctions due to both demand differences and the cost of serving them. For ingtance, there
can be huge cogst differences in serving urban and rurd households, and scae economies to
serving large businesses.

Verticd services are available that could displace some locd usage in response to a
price increase, though they dl may employ locd wirdine access. One such sarvice is voice
messaging. Whether a carrier service or user supplied (i.e, an answering machine), voice
messaging may subdtitute for cdling—unless parties engage in tdephone tag. Facamile
transmisson is another sarvice that could subditute for locd usage it is dso likdy to
dimulate loca usage as users subdtitute away from regular and express mal services and
emal. Emal itsdf may provide an dternative for sending certain messages locdly. It has
been estimated that 55 percent of emails displace voice cals, though these are not necessarily
locd cdls® Fndly, ‘ingant messaging (IM) could eventualy offer an Internet verson of
did tone, as it diminates the latency associated with e-mall and yet captures a community of

5 See Anderson et al. (1995) citing an Electronic Messaging and Micro Systems journal study in Huber
(1987).



interest®®  Surprisingly, the ‘dud system’ which predominated in the era of locd phone
competition, persds today with IM as AOL ddiberately blocked compatibility with other 1M
networks.”’

How do we measure locd exchange competition? Whatever yardstick is chosen, end
users should be the judges. If they get lower prices, better qudity, grester variety and
innovation, then market conditions are competitive even when the dructure may reman quite
concentrated. We might divide the different answers to this question into measures of inputs
and outcomes. Among the inputs are dructurd and behavioura conditions. Outcome
measures can be divided by whether they track the success of entrants or weigh the
competitive impact on incumbents.

We lack subscriber data sufficiently detailed to compute traditiond structura measures
of concentration for each loca network market such as the HHI. CLECs currently offer fixed
telephony service in 56 percent of zip codes which amounts to about 88 percent of the U.S.
population.®® Nevertheless, active loca lines provided by CLECs number about 16.4 million
as of December 2000, or a mere 8.5 percent of the U.S. total.>®

In crafting the TA96, Congress ddiberately refused to measure competition in terms of
market share, the number of providers, or any other quantitative yardstick. Alternatively, we
might look for behaviourd conditions that are conducive to competition. A good example of
this approach is the 14-point checklist for loca competition found in Section 271 of TA96.
Among other items, the lig requires incumbents to supply competitors with physca
interconnection and non-discriminatory access to rights of way, poles and conduits. These
conditions do not ensure competition will occur; they are believed to increase the likelihood
of entry when they are met.°

It has become typicad to measure competition in terms of the acquistion of market
share by entrants. This can be measured by more traditional measures of competitor success
such as sdes and profit.  In the specific case of loca competition we record the number of
phone numbers ported to competitors, collocation agreements and number of wire centres
covered, unbundled eements supplied (loops, ports, trunks, switching) or resold lines.
Alternatives to such output measures of competitor success are measures of invesment in
fibre miles, cusomer lines, and switches ingaled. By one measure, CLECs had 16 percent
of locd fibre miles as of the end of 1998, but only 1.8 percent of the customer lines and 2.4
percent of loca revenues® In addition to the fact tha CLECs must build infrastructure in
advance of dgning up customers, this mismaich attests to how incumbents can benefit from
customer inertia

A wesker dructural test would assess evidence of potentid competition.  This would be
the number of potentid rivas in adjacent markets such as cable and wirdess service

® Nick Wingfield, Changing Chat: Will Instant Messaging be the Dial Tone of the Future? Wall Street
Journal 5 Sept. 18, 2000.

"'In the Matter of Applications for Consent to the Transfer of Control of Licenses and Section 214
Authorisations by Time Warner Inc. and America Online, Inc., Transferors, to AOL Time Warner Inc.,
Transferee FCC Cable Services Docket No. 00-30, Memorandum Opinion And Order, January 11, 2001.

FCC Local Telephone Competition: Status as of December 31, 2000, May 2001.
° Ibid.

60The Act alows ILECs seeking to enter interexchange service to follow “Path B” in which competitors
have not materialised despite the fact that the checklist is satisfied.

1 Federal Communications Commission, Local Competition: August 1999 (1999, Chart 2.1 and Table
3.1).



providers, dectric power utilities and incumbent loca exchange cariers who are located in
nearby territories. It would be important, however, to assess the degree to which these
companies are committed to competing in this market, recognisng that to snk investment in
a physca network that extends throughout the locd area (as with a cable TV franchisee) is
quite different from merely resdlling an incumbent’ sretail services.

Once faced with effective competition, we would expect incumbent monopolists to lose
market share to entrants and to see their profits fal, as prices and sdes are driven down. A
by-product of this competitive pressure could easly be to spur the incumbent to cut its costs,
improve its service quality ad accelerate new product innovations. Tomlinson (1995) and
Woroch (1995) offer some evidence that ILEC service rdiability improved after entry of
CAPs.

3.2. Demand for Local Network Services

An andyss of maket demand for locd services contributes to an understanding of this
indugry in saverd ways. In the padt, demand andyss aded regulatory commissons in
determining the proper level and structure of local service rates. Price dadticities were used
to make taiff adjusments and, more recently, cross-price eadticities guided the rebdancing
of raes. Access dadicities ae useful when evauating initiatives to achieve universd
savice. As we enter a deregulated, competitive era, demand andyss is needed for other
purposes. Cross dadticities now help in the definition of locd service markets, a first step
toward didinguishing services that are competitive from those that are noncompetitive.
When competition results in multiple viable suppliers, it is now important to measure firm
demand functions (as opposed to market demand functions) to gauge, among other objectives,
the extent of market power of current carriers and the effectiveness of competition.

Before launching into an evaduation of various demand dudies a few didinctions
affecting locd services are needed up front. Fird, it is important to distinguish between
access to, and usage of, loca services. Cariers compete differently in the two dimensions, as
when wirdess mobile matches wirdline service by offering big buckets of minutes that begin
to approximate flat rate tariffs. Second, we can differentiate basic services from ‘enhanced
or ‘veticd’ services. Basc service refers to the collection of services that makes up POTS:
did tone, a phone number, loca switched service, long distance access, white and yelow
directories, directory, repair and emergency services, and hilling. Enhanced services include
cusom cdling features such as cdl wating, cdl forwarding, number identification, plus
voice mal and Internet access.  Findly, usars may need to buy necessary equipment
(tdlephone handsets, insde wire, PCs, facamile and answering machines, set-top boxes,
software) in addition to the service itself.

Since most demand analyses are based on market data, t is necessary to understand
how local services are priced. In the U.S., most users subscribe to basic loca service for a
fixed monthly fee that indudes unlimited caling within the locd area® The amount of the
flat rate varies depending on the size of the loca caling area sdlected by the subscriber.
Typicdly, ILECs are required by state commissons to st the same rates throughout their

62 An alternative to the subscription system is prepaid service, a billing method that has become popular
for mobile wireless and long distance services but not for local service. As an example, OFTEL (2000a) reports
that 3in 5 mobile customersin aU.K. survey use prepaid service.



sarving teritory.  An dternative to flat rate service is measured service, which has the
subscriber paying a smaler monthly fixed charge, and an additiona amount based on usage
(messured by cdls or minutes or message units), usudly with some cdling dlowance,
Measured service is an option for resdentid users throughout the U.S,, though in New York
City and Chicago it is mandatory. Busness usars are usudly charged on a usage basis for
ther outgoing cdls and pay dgnificantly higher monthly subscription fees compared to
residentia users®®

To get an impression of access and usage of loca services, the average U.S. household
spent $398 in 1999 on basic locd savice, or about haf of the $830 spent on al
telecommunication services®  This figure trandates into 1.12 percent of average American
household expenditures on al goods and services in that year.®® At the end of 1999, 193.9
million locd loops were in operdtion in the U.S, of which 127.8 million were resdentid. In
tota, 99.1 million American households had telephone service by July 2000, meking for a
nationd penetration rate of 94.4 percent®® The average U.S. household with telephone
service had 1.21 fixed lines®” During 1998, the average American local loop had 60 minutes
of use per day, where 45 minutes, or 75 percent, was loca cdling.®® As of the end of 2000,
there were over 109 million mobile wirdess subscribers, so that, on average, roughly 40
percent of the U.S. population had mobile wirdess service®®

Given the opportunity, researchers would prefer to examine access and usage decisons
by conducting a controlled experiment in which busnesses and households faced various
savice and price options. Usars would choose among two of more service providers
representing various technological dternatives, and esch would offer different cdling plans,
contract terms, and service packages. To get directly at the issue of loca competition, we
would like to track purchase behaviour over the time when the industry trangtions from
monopoly to more competitive sructure.  Such an idedl experiment has not been conducted,
and will likdy never occur. Indead there is much to learn from patterns of consumer
behaviour under traditiond monopoly structures, but dso from early experience with loca
competition and with wirdine-wireless competition.

In a classic econometric study of loca access, Perl (1983) estimated the demand for
subscription to the PSTN. Using data from the Census Bureau's 1980 Public Use Sample,
Perl estimated a discrete choice mode of demand for access based on rates (at the wire centre
level) and demographic characteridics. He found probit coefficients on monthly subscription
rates in the range of - 0.0175 to - 0.0492.7° Income effects were relatively more senstive
compared to the price effects, having a probit coefficient of +0.1296, while the ingalation
charge effect was quiteindadtic at - 0.0034.

6 This may or may not be price discrimination since, although the services are identical technically, it
costs more to serve businesses due to their higher calling volume that typically occurs during peak hours.
Volume discounts built into multi-line plans and Centrex and PBX trunks may compensate businesses for high
mark-ugs on their basic service.

6;‘ ::l;a_c(jjeraJ Communications Commission, Trends in Telephone Service (2000).

id.

%8 1bid.

67 Federal Communications @mmission, Trends in Telephone Service (2000), op.cit. Note that this
figurei (%nores residential telephony delivered by other media such as a part of cable modem service.

Federal Communications Commission Trends (2000) op.cit.

69 CTIA (2001) and U.S. Bureau of the Census, Monthly Estimates of the United States Population: April
1, 1980 to July 1, 1999, with Short-Term Projections to November 1, 2000.

" These are logit coefficients; not usual price elasticities.



The study of access demand can answer questions about telephone penetration and the
most effective means to promote universd servicew  Quite gpat from any god of
digributional equity, one reason to promote widespread access to the loca telephone network
is to take advantage of ‘network externdities’ These occur when each subscription confers a
benefit on dl exising subscribers because they can now cdl, and be cdled by, the new
subscriber. This so-cdled “neiwork externdity” is increesng in the number of users
connected (as wdl as thar intengty of use). Certanly in the early days of the teephone
industry users congdered who might they be able to cal when subscribing to phone service.
Smilaly, users who lived in cties with nonrinterconnected dua systems were very
concerned about relaive sizes of the competing loca networks. More recent examples of
network externdities in the communications industry include the adoption of facamile
meachines and email services,

In his study, Perl (1983) found that demand for residential access was increasing in the
densty of phone subscription in a household's locd cdling area, confirming the presence of a
network externdity. The effect was smdl, however, as might be expected given the high
U.S. tdephone penetration rates during the sample period. Furthermore, unlike the earlier
competitive experience, dl networks were interconnected, further redisang the avalable
network externdities. Nevertheless, new services dways appear on the horizon, some of
which may subdtitute for loca service and they may not be completdy interconnected, as in
the case of ingtant messaging.

Whether a household has phone service is not a terribly interesting question given the
high penetration rates in the U.S. Ingtead, the question is what ‘portfolio’ of access lines a
household will choose. A typicd household may likey have two wirdine phones (often with
a second line resarved for a fax maching, Internet access and/or teenagers) plus a cdlular
phone and cable TV service. Each of these access media is a potentia or an actud subgtitute
for the others to the extent that they dl can be used for voice and data communication, and in
some case, video as wdl. Fadlitiesbased competition, a least initidly, is likdy to
supplement, and not entirdly replace, current access lines to the household as usage is
diverted from one medium to another.

Demand for access media other than the PSTN represent potential sources of
competition such as fixed and mobile wirdess access and cable TV sarvice. When evauating
the compstitiveness of these dterndive access media, we must recognise tha they could
exhibit some network effects that will have the tendency to dow their penetration rates early
until they approach criticd mass. Reatedly, a new sarvice (eg., indant messaging over web-
enabled wirdess phones) will tend to obey the typicd Sshaped diffuson curve as users learn
about the technologies, incorporate them into ther daly lives and make necessary
complementary investments tha replace existing equipment and services. In both cases, the
observed migration from incumbent network and reductions in usage are a least partidly
independent of the rdative pricing of the services.

Turning to locd usage, the scarcity of measured service in the U.S. makes for limited
data to estimate price and income effects An exception was a two-year fidd experiment
conducted by GTE in 1977 which sought to andyse household response to mandatory
measured service in three amdl towns in centrd lllinois. Residentid subscribers paid varying
rates for each cdl and for each minute of a cal. Monthly data were gathered on both the
number of cdls and the totd minutes of use by each household. Using these data, Park,



Wetzd and Mitchdl (1983) estimated the per-cdl price eadticity of number of cdls to be
- 0.076 and the per-minute price eadticity of usage as- 0.055.

Responsiveness to usage-sendtive locd rates have a profound impact on the take up
rate of new sarvices and, hence, revenue modes of new communications ventures. Arguably,
the U.S. witnessed rapid Internet adoption through dia-up modem connections, in part, as a
result of the prevdence of flat-rated local service. In time, I1SPs dso adopted flat rated
pricing. An immediate consequence is that the typica cal to an Internet service runs about
five times as long as the average voice cdl. In contrast, Europe (and other regions) have
lagged in Internet adoption and usage, in part, because users must diaup over measured local
sarvice. Fat rated or free |SPs provide European Internet users with some relief.

Loca usage is dependent on who is paying for the cdl. Both parties likely benefit from
a cdl, so that if just one party pays, it confers a ‘cal externdity’ on the other.”* Typicaly,
wireline service adopts a ‘caling paty pays (CPP) sysem tha charges the party who
initiates the cdl. Toll free numbers and collect cdls reverse the charges to the cdled party.
An important exception to CPP is wirdess sarvice in the U.S. where the mobile user pays
artime charges for both incoming and outgoing cals. It has been argued tha this system is
one reason for dower penetration rate of wirdess service in the U.S—despite its earlier
introduction—especialy rdative to Scandinavian countries and Jepan.’” It is dso likdy to
retard the spread of wireless Internet usage relative to CPP countries.

To date, econometric demand studies have focused, out of necessity, on loca access
and usage purchased from a regulated monopoly provider. As a consequence, these studies
ae dlent on a number of important issues raised by loca competition. For ingtance, the
typicad demand modd in the Perl tradition lacks prices of subgtitutes whether they were the
new access methods, such as cable telephony, or more traditiona dternatives like paging or
payphones or cdlular mobile. It is too early to point to empiricd modes of consumer
subgtitution among loca providers but there is a body of evidence that has emerged that looks
at competition among providers of short haul (interdtate, intraLATA) toll.  Taylor (1999)
finds an intraLATA demand cross eladticity of +0.23,” indicating that residentid consumers
are willing to shift usage away to some extent from ther locd exchange provider to a
competitive intraLATA supplier.  In study of wirdine-wirdess substitution, Ahmad, Ward
and Woroch (2000) find household willingness to shift locd toll usage from wirdine to
mobile wirdess sarvice: Nether of these locd toll sudies examined subgtitution among
access dternatives. A promising research area is an understanding of consumer locad access
and usage response when presented with competitive aternatives.

This exercise will be complicated by the fact that, as a consequence of competition,
cariers offer users a plethora of caling plans and service packages. Enabled by digita
convergence, and pushed by competitive urgencies, carriers have begun to offer business and
resdentiad usars bundles of communications services a éttractive rates relative to purchasing
the individud services separatdy. In a competitive environment, it will be crucid to
underdgand the ability of entrants to bresk into loca service markets by offering a bundle of
sarvices, and of incumbents to retain customers in response to competitive threats. In an

" A call externality would occur with data services when a dialup connection would benefit both the
client and the server even though just the user or the Internet content provider may pay for it. See Taylor on
“Customer Demand Analysis’ in thisHandbook.

72 See al'so the chapter by Hausman in thisHandbook.

3 Taylor (1999, p. 13).



early contribution to understanding this Strategy, Kride and Taylor (1993) estimate consumer
response to the bundling of two cusom cdling festures. More complicated than consumer
response to a package discount, however, is the extent of consumer interest in purchasing
multiple services from an integrated supplier, rather than various specidised providers.  If
there were evidence that consumers valued ‘one-stop shopping,’ then we would have some
bass for this popular strategy that has led to huge cross-media mergers and expenditures on
network retrofits.

This brings us to the issue of consumer willingness to switch providers when
competitive dternatives come avalable. Earlier we discussed various sources of consumer
inertia such as cost of switching phone numbers.  Policies will diminate some of these costs
a when number portability is completdy implemented. Many other sources of inerttia
reman, however, and it is important to determine the extent of this inertia to, among other
objectives, evauate the feaghility of compstition and its likedy pace. In a series of reports,
OFTEL in the UK. has conducted severd consumer surveys to better understand the extent
of switching and its determinants, within and between wirdine and mobile dternatives.”®
Predictably, these studies find that the prospect of reduced charges was the main enticement
for consumers to switch providers or technologies, and that satisfaction with current supplier
is the principa reason for loydty. Another area of demand andyss opened up by locd
competition is the study *dual subscription’ to multiple providers.”

3.3. Cost of Local Service and Technical Change

The technology of loca service provison, and the resulting costs of production, are
indrumental in determining whether competition is feasble and dedrable in locd service
markets, and what form it will take. It is common to refer to the amagam of various parts
that deliver the traditiona voice and data services as the PSTN.

At a basc levd, locd sarvice provison, like so many communication sarvices, is
delivered by a network that is composed of links and nodes over which traffic of various
kinds travels. The nodes of the network are individuds with their phones, faxes, persond
computers with modems, and answering machines, and smilarly, busnesses with their PBXs,
LANs, and emal and web sarvers. The public network is full of nodes as wdl; these are
made up of centrd office, remote and tandem switches, and main digribution frames and
cross connects.  The links that connect the various nodes are the copper loops, coaxid and
fibre cables and radio connections. The carriers supply the inter-office trunks, feeder and
digribution plant, and insde wire. Information that is dectronicdly encoded as andogue or
digitd dgnds travels over the network. This information may be voice, data, facamile, or
video; it may be one-way or interactive, or broadcast; it may be switched (either circuit or
packet) or unswitched.

Higtoricdly, the PSTN has been viewed as monoalithic in the sense that a single provider
builds, operates and maintains the network from end to end. Certainly this is the modd that
AT&T successfully promoted under Theodore Vall's direction and that the PTTs pursued
outsde the U.S. The PSTN was neverthdess designed to be modular in the sense that it

4 Oftel (2000a,b,C).
> Oftel (2000d pp. 45) finds in one survey that 7 percent of households with a fixed line subscribe to
two fixed-line local providers, more often than not BT and a cable operator.



could be decomposed into parts that readily inter-operate, provided the parts adhered to Bell
interface specifications. The network was not open, however, in the sense that a third party
could unilaterdly attach equipment to the network or run traffic over it. AT&T turned to
outsde vendors for some pieces of equipment but only when they met AT&T'S engineering
dandards. By and large over time, AT&T ferocioudy guarded access to its network as when
it banned placing plastic dust covers on directories arguing that this was necessary to ensure
network integrity! Under these conditions, competition will occur only if a competitor builds
an dterndive network and poaches the incumbents customers. An dterndtive, if not
complementary gpproach, is to open up the exising network and dlow competitors to
purchase its services asinputs to their offerings.

3.3.1. Scale and density economies

Communications networks experience strong scade economies, in part, a consequence of the
relaively large fixed cosgt associated with establishing links.  Wirdine links require one-time
expenses of acquiring rights of way, burying conduit, erecting poles and dringing cable.
Wirdess links have even dronger scde economies. once spectrum is acquired and a
transmitter tower is in place, varigble cost is negligible for reaching customers within the
range of wave propagation. Beyond the costs of establishing a given number of connections,
we might expect production to obey congant returns to scae as the network is replicated to
cover awider territory.”®

Scde economies are indicated when average cost exceeds margind cost.  Before
checking this rdation, a preiminary question is What is the basc unit of output to messure
the cost of local services? It could be an additiona minute of tak time or an additiond cdl;
it could mean a second line to a household or adding a household to the network. Whether
empiricaly there are scale economies will be sengtive to the choice of units,

Often it is cdamed that there are no variable costs to ddivery of locd services. Thisis
wrong for severd reasons. Fird, even while the overwheming mgority of costs are durable
investments, the plant and equipment have very sharp capacity limits, and as those limits are
approached, shadow cost of capacity expansion rises.””  Second, the variable costs of running
a locd network entall customer acquigtion and care.  Typicdly, customer acquidtion costs in
competitive cdlular telephone markets range from $300 to $500 per subscriber.  The
importance of these cods grow as customer churn increases and the average tenure of a
customer falls, aswill surely occur asloca services become more competitive.

Within a given territory, however, the invesment cost per wirdine will tend to decrease
with population dendty. As dendty increases, the average loop length fals as nodes on the
network become more closdy packed. Of course, this requires that switching and termind
expenses do not outdtrip the savings in transmisson investmen.

5 “_umpiness’ of network investment poses a countervailing force to constant returns to scale. Many
components of modern networks, from fibre sheaths to digital switches to transmitter towers, are available in
indivisible, minimum sizes. As a result, networks are built to acapacity that exceeds current demands and
excess capacity persists.

See Woroch (1987) for an expression for this cost. Mitchell (1990) provides engineering estimates of
this shadow cost.



Switching and transmisson invesment substituee for one another.’®  Consider the
amples 3-node network. Complete service can be achieved by building a link between dl
three possble pairs of users. This ‘mesh’ architecture requires investment in three links and
no switching. Alternatively, a switch can be indaled a one of the nodes dlowing the
network to eiminate the link not connected to the switch and re-route traffic between that
par of nodes indirectly through the switch. The load on the remaining two links, of course,
will be heavier by the amount of the indirect traffic. Alternate routing of this sort economises
on transmission and is the basis for the circuit switched network.””  Airlines redised these
economies when they adopted their current ‘ hub and spoke’ route structure.

With large shifts in the rdative costs of tranamisson and switching, the architecture of
telephone networks adjusts to economise on congruction expense. In the 1880s when
switching was manud and cumbersome, wiring was 0 heavily used in large dities that they
blocked out sunlight in the densest areas®® In the 1980s, when dectronic switching became
increesangly afordable, and while fibre optic transmisson was 4ill codtly, tdephone
companies began to migrate toward a double-star network topology—at least when wiring
newer neighbourhoods. By locating remote switches and digital loop carriers between centra
offices and customers, and by replacing the feeder plant with high capacity trunks, the
carriers subdtitute switching for trangmisson.

More generaly consder design of a network to connect n nodes. A complete network
with a separate link connecting each pair of nodes would require n(n - 1)/2 links in tota, but
no switching. If, ingead, a single switch is ingaled, then only n links are needed, one loop
connecting each node to the switch. The question then becomes whether the savings of n(n-
1)/2 - n = n(n-3)/2 links exceeds the additiond cogt of a switch (plus the additiona cost of
necessary transmission cgpacity onthe n linksto handle the grester traffic).

The trade-off between transmisson and switching is dependent on more than the
number of nodes and the relative cost of switches and cable. It aso depends on the dispersion
of users. To see this, consider a 4node network in which users are located at the corners of a
rectangle with haght L and width /L. By design, there are four users per square unit. With
L near 1 (.e, asguare), it makes sense to locate a single switch a the centre. As L gets large
(i.e., the rectangle becomes dongated with two pairs of users separated from one another),
and as long as there is no cost of capacity nor any capacity limits on the links, it becomes
economica to ingal a second switch, locating the two switches a the far ends of the serving
aea’" Here we see how a disperse population justifies multiple switching centres connected
by high capacity trunk lines, as is typicd of the PSTN. It dso illustrates how population

78 See the chapter by Sharkey in thisHandbook

79 See Sharkey (1982).

8 The urban blight that resulted led to bans on above-ground wiring in New York City as mentioned
above.

81 1f anetwork has a single switch, it is optimal to place it in the centre of the rectangle, in which case the
cost of building the network will be: S+ 4F + 4c(L® + 1/L22) “12 where Sis the cost of a switch, F is the fixed
cost and ¢ is the unit cost per mile of installing aline, and (L? + 1/L?)*/2 isthe length of each local loop. When
there are two switches, they are located between the two close users at the short edges of the rectangle. Then the
network cost is: 2S + 5F + 4c¢(1/2L) + cL where a fifth trunk line connects the two switches. Two-switch
architecture is less costly than a one-switch architecture when the trangmission cost saving exc eeds the cost of
the second switch and the fixed cost of the interoffice trunk: 2(L + 1/L%)”- (2/L + L) > (S+ F)/c. A necessary
condition for thisto occur isthat L > 2/3” » 1.155 so the popul ation dispersion does not have to be terribly great
tojustify asecond switch.



disperson can present profit opportunities for entrants who can efficiently serve individud
switching centres provided inter-exchange trunking is available.

3.3.2. The Natural Monopoly Question

The main reason for our interest in scae economies of locad services is to help determine
whether the indudtry is a naturd monopoly, and so evduate clams that competition will ham
overdl socid wefare®  The cost-based definition says naturd monopoly prevails if one firm
can provide al amounts of service a a lower cost than could two or more firms. Formaly,
production cost nust be subadditive a each level of output within the rdevant range®® This
is a srong, globa test for monopoly to be the cost-efficient industry configuration. It is aso
datic in that this condition is checked a a point in time, and assumes cost is not dependent
acrosstime.

It is fdt that the scale economies that derive from large fixed cods of building different
pats of the telephone network, especidly loca loops, feeder plant and interoffice trunks,
ensure the loca exchange will have cods that are (globdly) cost subadditive. Evans and
Heckman (1983) were among the firs to empiricdly test for naturd monopoly in teephone
savices. They andysed pre-divediture AT&T usng a two-product trandog cost function,
where the products are locd and long distance services. Testing for sub-additivity of the cost
function usng 1958-1977 data, they failed to rgect (local) super-additivity and they could not
accept (global) sub-additivity. Extending Evans and Heckman's data to 1979, Rdller (1990)
edimated a CES-quadratic cost function—agan for loca and toll services—and accepted
globad cost subadditivity. Using accounting data submitted by the large locd operating
companies to the FCC over the pre-divestiture period 1977-83, Shin and Ying (1992)
edimated a trandog cost function. They found evidence of wesk scale economies a the
central office level, and concluded costs were not subadditive.®*

It must be kept in mind that these and other econometric studies employ accounting
cost data collected from highly regulated telephone companies As usud, accounting
measures depart from economic cost concepts. More important, these regulated companies
ae likdy driven off their efficient production frontier by regulatory congraints®® These
carriers are ds0 protected from actud and potentid rivadry that might otherwise drive them to
be more efficient.

3.3.3. Scope Economies

Ancther important economy in locd service provison is the savings from deivering multiple
savices from the loca network. A diginguishing charecteristic of the locd network is the
fact that it provides access to dl kinds of service besdes meking loca connections.
Consequently, it is more efficient to share one locd network across these services than
building muitiple networks. The industry learned quickly the high cost of this sructure
during the dua system era

82 Faulhaber (1975).

8 Baumol (1977).

84 See al'so Shin and Ward (1993) and the Fuss and Waverman chapter in thisHandbook.

8 When telephone providers are state owned, no obvious objective motivates their supply behaviour.



Scope economies prevall when it is chegper to provide two (or more) services by a
sngle entity than by two (or more) firms each spedidising in a single service® At the source
of the scope economy is a shared facility which, in the case of the locd network, are various
types of red edate (rights of way, radio spectrum, central office floor space), infrastructure
(ducts, conduits, poles), transmisson facilities (trunks loops, towers) and switching
equipment (including routers and servers).

Credible tests for scope economies in local network services are few. Severd of the
econometric studies of scale economies mentioned above test for the presence of scope
economies. In each case the fitted cost function is smply projected out of sample to predict
costs of a stand aone loca service provider. Gabe and Kennet (1994) avoid this problem by
employing an enginegring optimisation model to esimate costs of providing loca services.
They find strong scope economies among switched services, as well as between switched and
norswitched services.

One advantage of so-cdled ‘digitd convergence is the ability to redise scope
economies by combining severd different transmissons on the same medium (when they had
previoudy been carried on separate fadilities).®” Currently voice and data share parts of the
locad network (loop and trunks, but not switches or servers). The overlap between voice and
video on the cable network is another example as voice smply occupies a low-frequency
gpectrum on the coaxid cable Fixed and mobile wirdess services have much less overlap,
with wirdess using the landline transmission fadilities for traffic backhaul .28

Whereas the presence of scope economies argues for a single firm to produce a range of
savices, the benefits of specidisation can work in the opposte direction. Specidists can
avoid the overhead needed to deliver a wider range of services and yet enjoy large-scale
economies. It is a theoretical possibility and a practical redity that specidigts find entry into
narrow product markets profitable.  The technical condition that holds when a sarvice is
vulnerable to specidised entry dates that the antrant’'s stand done cost of producing any leve
of the sarvice up to market demand is less than the incrementd cost to the incumbent of
adding that service to its product line,

Common cariers are egpecidly vulnerable to ‘cream skimming' by entrants who offer
sarvices with the largest price-cost margins.  Their supplier-of-last-resort obligation compels
them to serve dl customers under the prevaling tariff and to provide a full range of basc
sarvices throughout their serving area On the other hand, users have identified benefits of
buying from one supplier in the form of reduced transaction codts in hilling, customer service,
and technica support. So there may be economies of specidisation in production but benefits
from one-stop shopping on the buyer side.

One lagt form of scope economy worth mentioning takes the form of cost savings when
a firm integrates across two successive stages of production.®®  Such ‘verticad economies
likely arise in the locad sarvices indudry for provison of network carrier services (unbundled
elements, bulk trangport) and retaill services (badc services, private ling), and in turn, basic
loca sarvice with certain verticd sarvices (customer cdling features, voice mail).  As with
horizontally related services, the presence of shared resources across stages is a prime source

8 panzar and Willig (1981).
87 Katz and Woroch (1997) describe several other interpretations of the concept of digital convergence.
AIthough a wireline network may terminate incoming wireless calls, and vice versa, provided the two
networks areinterconnected..
89 See Spulber (1991).



of verticd economies.  Shaing infrastructure-both physical and software-can reduce the
overal cost of a package of wholesdle and retail services.

It appears, however, that the savings to integrating upstream into network congtruction
and equipment manufacturing is not greet. It is in these dtuations that a goecidig in a
paticular stage of the supply chain can make profitable entry. It offers a sound explanation
for why locd telephone cariers often outsource such activities as indde wire maintenance
and hilling and collection. There is dso an important draegic reason why verticdly
integrated service providers have been divesting upstream operations as competition
materidises downstream. AT&T divested Western Electric, now Lucent, mainly because its
customers saw a conflict of interest buying equipment from a company with whom they
competed in services.

An important property of tedecommunications cos, especidly infrasiructure
investments, is its ‘sunkness’ Once completed, much equipment and fecilities have little
economic vaue in uses other than for what they are intended. Fibre cable buried beneath the
street or pulled through underground conduit is literdly and economically sunk.

Sunk invesment has important drategic implications for loca network competition
depending on its 9ze and who makes the invesment. When incumbents invest in sunk
fecilities, they have incentives to cut price down to avoidable costs. Technologies that do not
involve heavy sunk cods can be much more responsve to uncertain, changing conditions.
For instance, wirdess technology tends to be less sunk than wirdine technology.?® To the
extent that transmitters can be moved or the sysem can be retrofitted for another wirdess
dandard, wireless technology is chegper to use. In contrast, cable TV companies have
learned that a network optimised for one-way ddivery of multi-channe video entertainment
isnot easly reconfigured to deliver two-way voice and data services.

3.3.4. Technical Change

Technology of locd tdecommunicetions, like any communications indudry, is improving
rgpidly and unpredictably. What is certain, however, is that codts are fdling and capabilities
ae expanding. Advances in microdectronics have lowered switching costs as price and
performance of essentid digital signal processng (DSP) and gpplication specific processor
(ASP) chips deadily improve. The relentless march of improvements in optica transmission
has not only increased the throughput of a fibre while lowering the cost of manufacture and
ingdlation of fibre As the peformance-adjused cost of switching and transmisson fdl
together, how the trade-off discussed above will balance out remains to be seen More
important for our purposes, however, are the impacts that changes in scale economies have on
locd compstition. Roughly, technologicd change has reduced overdl costs of providing
locd services, but with an increase in fixed cods reative to variable costs. On baance, the
effect on competition is ambiguous. An entrant that adopts new technology, thereby
fadlitating entry can achieve lower cods but the rdatively higher fixed costs raise MES,
reducing the number of viable firms. To complicate matters, new technologies often result in
improved or enhanced service simulating demand and likely supporting more firms.

% An exception would be the investment in certain kinds of spectrum licenses. If those rights were not
transferable to other carriers and/or not portable to other locations, then the expenditures become more sunk, and
accordingly they would fetch lower bids.



Digitd switching and transmisson have profoundly reduced costs and improved service
of locad communication networks. Digitdisatiion supports advanced signdling networks and
switching features that expand the services offered to customers. Digitdisation aso devated
the role of software in the locd network. A typicd digitd switch is run by programs having
more than a million lines of code enabling an expanding aray of capabilities. Compression
dgorithms pack increesng amounts of information on an opticd fibre (eg., dense wave
divison multiplexing) or on a radio channd (eg., 3G wirdess sandard), grealy relaxing
capacity limits

Compared to early times, the locad network is not a permanent, datic platform for
sarvice ddivery. Locd cariers can reconfigure switching and sgndling software to launch
new cdling features unanticipated when the switch was firg indaled. In the case of busness
sarvices, this control may be placed in the hands of the user. Carriers can aso trouble shoot
and maintain ther networks dectronicadly from a centrd, regiond operations centre, reducing
the necessary ‘truck rolls’ As a result, reiability and security of wirdine and wirdess
networks have gresatly improved.**

The impact of innovaions in network architectures on locad compstition is more
difficult to predict. An example would be the deployment of fibre rings in urban areas rather
than the traditiond ‘Star network’ with loops emanating from centrd office switches.
Certainly this new architecture was a good fit for CAPS drategy to enter by gathering high
volume traffic in a densdy populated busness area.  These networks economised on
switching—rdativey recently inddling carier-grade switchesteking advantage of the low
cost and high capecity of fibre,

More recently carriers have been moving toward Internet Protocol (IP) architectures
patterned off the way the Internet is configured. Whereas the traditiona PSTN centraised
network intelligence (switching and sgndling), the Internet places intdligence a the edges
of the network. The Internet is sad to be made up of dumb pipes and smat terminds,
compared to the PSTN where the terminds are dumb and intelligence resdes in the network.

Packet-switched networks use of dternate routing is pervadve but with different
implications for switching and transmisson. In tha case information incduding voice and
other traffic are ‘packed’ a the source, and each packet is individudly routed to its intended
destination where it is resssembled in its origind form.  Compared to a dircuit-switched
network where a dedicated circuit is established between the source and destination, packet
switching reduces the need for capacity dong a route between the two nodes. The dynamic
routing of packets dlows the traffic to reach its destination when congestion or falure makes
some routes unavalable.  So far, synchronisation problems high latency and poor security
have limited the use of packet network to carry voice treffic.

Econometric studies using historica data cannot address questions related to the current
and near tem technologies of the locd exchange, when technologies change so fast.
Alternatively, engineering cost studies offer the promise of a look a the near-term future. By
using current or projected prices for inputs and by adopting the best available technology and
optima architectures, these models am to better predict costs that incumbents and entrants
face at present and will face in the immediate future.

As with econometric gtudies that use data from monopoly indudtries, engineering cost
models may be based on codts that reflect an imperfectly competitive industry.  Pressures of

°1 Though centralised control, without adequate redundancy, can also raise reliability risks.



competition will affect pricing of equipment and other inputs and dso result in different
equilibrium network architectures. In fact, engineering cost dudies have been mogt
prominently built and used for regulatory matters.  For instance, the FCC developed the
‘Hybrid Cost Proxy Modd’ to generate cost estimates for unbundled network eements
(UNESs) which, in turn, would be used to set prices for these services %

Current demand and cost andyses fdl far short of informing the most urgent questions
aurrounding local network competition.  Out of necessty, econometric modelling of these
phenomena has had to rdy on data drawn from incumbent monopolists and state-owned
enterprises whose rates and service offerings were highly controlled. In the new era of locd
competition, what is needed are estimates of the costs of entrant supply as well as those for an
incumbent who faces competition. This may involve a greenfidd condruction of a network,
or it may rdy on unbundled network services to varying degrees. The latter represent
dtogether new wholesde services tha must be added to the incumbent's product line. In
addition, the entrant will likely offer a different aray of services than the incumbent. It is te
redity, however that, as of yet, competition has been too limited and too brief to provide an
adequate dataset to test these kinds of propositions.

4. THE STRUCTURE AND REGULATION OF THE LOCAL NETWORK
INDUSTRY

4.1. Sructure of the U.S. Local Exchange Industry

Supply of loca telephone service has dways been highly concentrated in a given geographic
region, even during the ealy era of dud sysem competition. Today in the U.S, and
increasngly esewhere in the world, the emerging Structure is ore of a dominant incumbent
facing an aray of fadlities-based and service-based competitors, including de novo sart-ups
as well as edtablished firms entering from related network indudries.  Prominent among this
latter group are long distance cariers, cable televison sysems and eectric power utilities.
Cable and dectric power have facilities tha overlap condderably with loca exchange
networks. The serving area of the large cable multiple system operators (MSOs), and mgjor
long distance carriers, dso extend beyond regiond presence of even the largest ILEC.

Concentration in loca services can be measured againgt severd dternatives, and
depending on wha segments are examined, the extent of competition can vary considerably.
This is due to the fact that competition has teken hold in certain customer segments, service
offerings and urban aeas. The peneration of competition continues to grow in these
markets, and has spread to other markets over time.

As of end of 1999, the four RBOCs together owned 88 percent of U.S. end-user lines
with Verizon and SBC accounting for nearly two-thirds between them.”®*  The RBOCs
collected 94 percent of ILEC end user revenues® While there are hundreds of smal and mid
sze locd exchange companies, they tend to have even larger shares in their markets than the
RBOCs since ther markets often can not support multiple carriers. At the close of 2000,
CLECs provided 16.4 million lines or what is 85 percent of the 193.8 million of the nation's

92 Sharkey (1999).
93 Federal Communications Commission, Trendsin Telephone Service (December 2000, Table 8.3).
Federal Communications Commission, Statistics of Communications Common Carriers (2000, Table
2.9).



fixed lines®™ CLECs owned 7.75 million of those lines, acquiring the remaining two thirds
from ILECs as UNEs or resold loops. In 1999, CLECs as a group has sdes of $6.5 hillion,
and had a cumulaive average growth rate exceeding 87 percent over the proceeding eght-
year period.®®

The extent of local competition is greater if one were to treat mobile and fixed wireless
sarvices as competitors. Measured in terms of revenues, cellular and PCS carriers in the U.S.
generated over $52.5 hillion in 2000,°" a figure that represents a third of the combined local
wirdine and wirdess communications sdes® Now since many ILECs dso own wirdess
cariers in their wirdine serving territory, this last figure must be reduced to better reflect the
relative sze of wirdless sector as a competitor to fixed line service.

The picture of concentration is much more varied if one looks a individud loca
markets. At one extreme, as has been typicd, are the communications-intensve markets of
the largest metropolitan areas. By the end of 2000, CLECs reported 2.95 million lines in
New York state, accounting for 20.9 percent of the lines in that state®® Fully 93 percent of
zip codes in New York state are served by at least one CLEC, and as many as 32 percent of
them are served by 7 or more CLECs. This compares to a nation-wide figure of 56 percent of
Zip codes being served by at least one CLEC.1%

Relative success of competitors aso varies across customer types. At the broadest
level, CLECs have been much more successful in winning business customers away from the
ILECs. Only 41 percent of CLECS lines are sold to resdential and small business customers
compared to 79 percent of ILECS lines.

Competitive carrier share continues to grow a a rapid pace, darting from insgnificart
levels 10 years ago. During the year 2000, the number of CLEC resold lines and leased UNE
loops nearly doubled while the number of ILEC end-user lines actudly fell by 2 percent.!®
Nevertheless, the four RBOCs and the other ILECs have well over 90 percent of combined
business and residentia switched access revenues.*%?

The fadilities-based competition that has materidised to date has employed traditiond
copper loop technology. By the end of 2000, of the 16.4 million compstitive lines in service,
only 1.1 million were deivered by coaxiad cable and another 451,000 by fixed wirdless!®®
Together, these two dternative technologies represent just 10 percent of CLEC lines and less
than 1 percent of dl end-user linesin the U.S.

At the same time that entrants into loca network markets multiply and grow, the
concentration among edtablished cariers has greatly increesed. A series of mergers
tranformed the largest eght U.S. ILECs into just four. In the two most prominent
consolidations, SBC acquired, in order, Southern New England telephone, Pacific Teless,
and Ameritech, and Bel Atlantic acquired Nynex and then GTE to form Verizon. By and

95 Federal Communications Commission, Local Telephone Competition (2001).
% Federal Communications Commission, Local Telephone Competition at the New Millennium, (2000,

Table 73.
" CTIA (2001).
8 Calculated using Federal Communications Commission, Statistics of Communications Common
Carriers E;2000 Table 2.9) op.cit.
9 New Y ork Public Service Commission (2001).
100 Federal Communications Commission, Local Telephone Competition (2001 Table 12).
101 Federal Communications Commission, Local Telephone Competition (2001 Table 4).
192 Derived by combining interstate switched access and state access revenues reported in Federal
Communi cations Commission Statistics of Communications Common Carriers (2000 Table 2.9).
103 Federal Communications Commission, Local Competition, (2001 Table 5).



large, these mergers were among contiguous regions, laying the foundation for providing long
distance sarvice over a wide region. The effect has been to increase concentration among
loca exchange incumbents a the nationd level and a the same time to increese scde and
potential of threats to those markets. Both the SBC and Verizon mergers were gpproved with
requirements that the companies meet a timetable for out-of-region entry into loca exchange
markets, with iff financid pendties for missed deadlines.

Over the past decade, the long disance industry has invested significant sums of money
to acquire facilitiesbased carriers who provide, or could provide, locad services. AT&T
made the largest expenditures on loca service infrastructure.  The company purchased one of
the country’s two larget CAPs, Tdeport Communications Group and its largest cable
company, TCl, plus a portion of MediaOne, a cable giant. MCI purchased the other large
CAP Maeropolitan Fibre Sysems (MFS), in 1996 for $14.1 Billion, before buying two
smaler ones, Brooks Fibre Properties and Intermedia Communications. The third largest
long distance carrier, Sprint, purchased United Telephone, the independent locd telephone
company.

All three mgor interexchange carriers adso took a large stake in wireless service, both
fixed and mobile!® The cable industry took steps to prepare for its attack on the locd
markets. MSOs replaced their trunk network with optica fibre, and bought and sold or
swapped properties to create contiguous clusters of franchises in urban areas. Attempts to join
cable and local exchange companies were broadly unsuccessful and rarely as a means to enter
out-of-region loca exchange markets.

Established carriers, both incumbents and entrants in loca services markets, are groping
toward the most effective scde and scope. AT&T has come full circle in this regard: after
being divested in 1984, the company entered nearly every facet of the locd wirdine and
wirdess market through acquistions. Its expressed motive was to offer customers the full
aray of services with the convenience of one-stop shopping. Recently, AT&T has chosen to
divest itsdf into four companies, each pursuing separate business lines.

Entrants into these markets have gone through severd evolutions, firsg focusng on
dedicated access services, and then switched services, and now Internet services such as web
hoging. And whether incumbent or entrant, wirdline or wirdess, adl cariers recognise the
growth potential of data services, and the limitations of voice telephony, and to a lesser extent
video savices The ongoing exploson in growth of data traffic could overshadow other
threats to the PSTN. As usage shifts away from circuit-switched networks onto packet-
switched facilities, revenue growth from Internet access could ensure the viability of cable,
fixed wirdess and sadlite networks that could bundle in basic voice telephony a a negligible
incrementa cog.

To summarise, locd network markets have higtoricaly been highly concentrated. One
hundred years ago, in the firs competitive era, resdential and business cusomers had a rea
choice among cariers, dthough they sacrificed benefits from network externdities since
competing networks typicdly were not interconnected. Loca service customers, especidly
resdential, have had much less choice in the recent episode of local competition, but they
have redlised the full benefits of interconnected networks. Five years after complete opening

104 AT&T acquired the largest cellular company at that time, McCaw Cellular, and then later Vanguard
Cellular. The other two major inter-exchange carriers went for fixed wireless acquisitions. MCI bought the
fixed wireless firm CAI Wireless and Sprint bought People’'s Choice TV, American Telecasting, Wireless
Holdings, and Videotron Bay Area.



of these markets, competitors have achieved roughly 6.4 percent of loca revenue and lines!®®
This progress has been consdered inordinatdy dow by many, but it must be put in
perspective. By 1981, 10 years after it first began service, MCl had achieved a mere 1.05
percent share of domestic toll revenues. 1%

The redity is that implementation of competition involves a dealed, cosly
redructuring of a mature industry which consumes a condderable amount of time
Incumbent carriers did not have any sgnificant experience with aranging inter-carrier saes
of wholesale network services to competitors. Indeed, such inter-carrier transactions did not
occur even in those services which were arguably competitive prior to deregulation. As such,
the interconnection, unbundliing and resde that underpins much of the current levd of
comptition are unfamiliar and unnaturd acts for the ILECs.

4.2. Regulation of Local Network Competition

No portrayd of the sructure of the locd network indusiry and its patterns of competition
would be complete without discussng the regulatory policies imposed on these markets.
Until recently, regulation was dmost exclusvely an issue for the U.S. locd tdephone
industry since elsewhere local networks were state owned.  World-wide privatisstion of PTTs
has spawned new regulatory agencies and indtitutions, and as a by-product, we have a richly
varied experiment of aternative policies toward loca competition.

Regulation of loca network competition takes on many different forms. Some ae
direct in ther impact on competition by facilitating or impeding entry, while others are more
indirect by redricting how incumbents (and entrants) can compete in loca services markets,
and consequently their incentive to enter in the firg place. Regulators face at least four
diginct chdlenges, the combination of which is somewha unique to locd network
competition.

Firg, they must decide whether structural competition is beneficid or whether, perhaps
because of naturd monopoly conditions, entry is not viable and potentidly wasteful.  Policy
makers cannot know the efficient amount of competition without full knowledge of the cost
conditions facing edablished firms and potentid entrants. Difficulties in making this
assessment are magnified when entrants (or  incumbents) deploy entirdly new  technologies
that lack any track record on costs.

Second, as with many network industries, competition in locad services may require
some time to grow to a Sze necessary to redise scale economies in both supply and demand.
In the meantime, an entrant may require assstance or protection if it is to achieve viability.
In comparison, incumbents have invested in loca network facilities long before competition
materidised. Economicaly sunk and ubiquitous, these networks can sdectivdy and repidly
respond to entrants forays with in any specific area.

Third, efficency demands that services be provided over shared facilities, as happens,
for ingance, when locd and long distance voice and data traffic travel over the same locd
loop sarving a reddentid customer. The presence of shared facilities rases the issue of
whether relaive prices are structured to subsidise one service over another. The proper test is

195 ocal Telephone Competition, op. cit.
106 M CI's 1981 revenues stood at $413 million while total toll sales were $39.18 hillion. See Trends in
Telephone Service, FCC, Feb. 1995 at Table 30.



whether a sarvice generates unit revenue that fals between its average incremental cost and
its average dtand-alone cost. A regulator seeking to subsidise some service or customer class,
perhaps to pursue universa service, invites or deters entry in sdected markets. One might
question to what extent entry by CAPs was merdy a response to cross subgdies built into
switched and specia accessrates.

Fourth, and rdated to the previous point, sharing of facilities by different service
providers can have a strong efficiency gpped. Even if two locd providers do not overbuild
one another, efficiency demands that they terminate each others traffic, for otherwise users
would be denied full benefits of the network effects. Pricing the use of these fadilities—
whether for the terminations of traffic or the leedng of facilities-mugt baance the incentives
of competitors to enter local markets againgt the incentives for incumbents to mantain and
replace exising facilities and to build new ones. In paticular, should incumbent cariers be
permitted to recover some or al of the historicad codts of the facilities they are required to
offer competitors? We do not address this difficult, crucid question in this chapter, or other
issues related to the efficient level of interconnection prices®’

Agencies empowered with regulating loca services have over time arived & a divison
of labour. States have jurisdiction over locad teephony and intrastate toll services, while the
FCC regulates interstate toll and related services. Conflicts between state and federd
regulators arise in large pat because locd faciliies are shared by the different kinds of
traffic. As one example, the FCC has decided that if more than 10 per cent of the traffic on a
locad facility was interdate, then the entire facility was treated as fdling in the FCC's rae
regulation domain. Using this rule, many CAPs were able to dam FCC jurisdiction and get
out from under more redrictive dtae regulation. Increasingly, locd governments play an
important role in controlling loca entry through their control of urban rights of way, conduit
and ducts, and often impose franchise taxes on competitive local carriers'®

Cable tdevison savices dso ae principaly the responghility of the municipd
authorities who awarded their franchises. The federd government did not become involved
in the early days of the cable industry, with a few key exceptions. In 1972, the FCC ordered
that new cable sysems must be provisoned for upstream channe (anticipating cable
telephony services).!®  The agency imposed its ban on cross ownership of cable and
telephone companies in 1984, with the primary goa of keeping telephone companies out of
video ddivery. Congress dso took the initigtive to intervene in condraining basc cable raes.
With passage of TA96, these rates were de-controlled in 1999. Even today, the regulation of
cable is segregated from other communications services such as wirdine telephony and
wirdess sarvices in most regulatory agencies (eg., Common Carrier Bureau and Cable
Bureau at the FCC).

107 See the chapters by Armstrong and by Noam in thisHandbook.

1% The connectedness of various parts of the local network can cause deregulation to have unintended
conseguences. Often opening up one part of the product line to competition will create pressure on adjacent
services. For instance deregulation of long distance created incentive to cut local access charges by spawning
bypass operations and encouraging | XCs to integrate upstream into provision of local access. Deregulation of
CPE created new means for users and competitors to bypass ILECs. the PBX substituted for Centrex,
microwave links bypassed special access circuits, answering machines substituted for centralised voice
messaging, and more recently, personal computers with modems facilitated “voice over Internet protocol”

(ValP).
109 cable Television Report and Order, 36 FCC 2nd 143 (1972) required that all future cable systems be
designed to be two-way capable by setting aside a25 MHZ band for “return traffic.”



Supply of locd telephone service has been treated as a de jure if not a de facto
monopoly franchise by date authorities. Perhaps the lingering memory of dud locd systems
compelled the agencies to effectively block entry into switched locd services to resdentid
customers. These regulatory bariers are necessry to maintan low locd rates deemed
necessyy to promote universa service, among other objectives. A complex system that
combines rate of return rate making with fully distributed cost pricing drives a wedge
between locd service prices and their codts. It is generally accepted thet, to varying degrees,
intrastate and interdate toll rates have been a ggnificant source of subsdies that finance the
shortfll.*1% Within the local exchange, there is evidence that business access and usage rates
subsidise residentiad rates'!' dedicated access charges subsidise switched services, and
custom locd services, operator and directory services and yelow page directories dl
contribute to subsidies that support lower loca rates. Pressure develops for entry where
regulated margins are grestest, and because of economies of densty, this usudly occurs in the
most populated urban aress.

Ancther important aspect of locd rate meking is the asymmetric trestment of
incumbents and entrants. At least for interdtate access services, entrants enjoyed non-
dominant daus which often meat they merdy filed ther taiffs for public ingpection.
Redriction on incumbents rate seting can severdy limit ther ability to respond to
competitive threats, and atificidly inflate profitability of entry. The pricing flexibility thet
comes with many “incentive regulation” schemes re-baances this asymmetry to some extent.

TA9% tekes dgnificat deps to encourage entry by facilities-based locad service
providers with the following measures:

1. Mandating interconnection of networks a technicdly feasble points, including
physical and virtud collocation of network equipment,

2. Furnishing other resources and sarvices tha ad in entry including phone numbers,
didling parity, rights of way, ducts, poles, databases, directories,

3. Reciproca compensation for transmission and termination of calls across networks,

4. Eliminaing legd bariers to entry into locd telephony by: (8 rdaxing the FCC's
cable-telco cross-ownership ban; (b) pre-empting state and loca regulations from
cregting entry barriers, and (C) exempting dectric power utilities from redtrictions
by the Public Utility Holding Act.

The Act dso opened entry routes into the locd exchange by service-based providers by
requiring:

1. Unbundling of network elements and supply at rates near economic cost (TELRIC),
2. Resde of retall services at wholesae prices equal to retail rates less avoided cost.

Entrants may dso use any combination of these services to enter loca exchange markets,
dong with therr own fadilities.

110 I the opposite direction, urban local rates clearly subsidise rural local rates if only because many
states requi re geographic averaging even while costs of service are much higher in small towns and rural areas.
11 palmer (1992) finds that business basic service rates subsidised local service in Massachusetts.



At leagt initidly, the Act has succeeded in simulating entry of both kinds. Between the
first quarter of 1996 and the end of 1999, the number of CLECs holding numbering codes
increased from 16 to 275, with the numbers ported going from zero b 4% million.** Over
this same period, the combined number of unbundled locd loops and resold lines has gone
from zero to 8.3 million.*3

To further encourage the RBOCs to open their regions to competition by implementing
these measures, the Act extends the “carrot” of permisson to enter in-State long distance
savicee. An RBOC may get this LOB redtriction lifted for a state provided they satisfy each
item on a 14-point checklig as wdl as gaining approva by the state commisson and the
FCC. After severd atempts, the firda RBOC to succeed in getting FCC approva was Bel
Atlantic in New York state in 2000. The long distance market has been opened to RBOCs in
severa more states since that time,

Whether the provisons of the Act will ultimately succeed in cregting effective,
sugtainable competition for ILECs will not be known for years. After dl, fadlities-based
long disgance cariers and resdlers numbered in the hundreds for many years after the
opening of this market, even while AT&T never hdd less than haf the market 30 years after
the landmark MCI decision.

TA96 makes a specid effort to encourage the deployment of new technologies*
Policies that promote new technologies are likdy to favour entrants over incumbents.
Typicdly new technologies thresten to cut short useful lifetimes of capitd investments and to
undermine incumbents rdationships with regulators.  Furthermore, current interest groups—
both suppliers and users-have vested interest in the rents protected by regulation, plus
relatively low cost of organisng ther condituents and promoting their postion. Compare
that to entrants and their prospective customers who rarely have well defined interests (either
not coincident or not known) and suffer from high cost of organisation. The outcome is a
tendency for regulators to accede to wishes of incumbents and block new technologies that
would facilitate entry.

TA96 has left its mark on loca communications markets aoroad as well. It provides a
model that other regulatory authorities imitate, and learn from. Recently, the U.K.s OFTEL
imposed locd loop unbundling on BT*'® and the European Commission separately embarked
on spedfication of a smilar policy.*® These initigtives come after years of promoting
infragtructure competition over sarvice-based dternatives. It raises the question as to which
form of competition deivers the highes socid returns. The U.S. does not offer a clean
natura experiment since local markets were opened to both forms of competition a the same

12 Fce, Trends in Telephone Service, March 2000, Chart 9.4, and Local Competition: August 1999,
report b¥ Industry Analysis Division of the FCC’'s Common Carrier Bureau, August 1999.

13 Eee, Local Telephone Competition: Status as of June 30, 2000, Table 1.

14| ater in Sect. 706(a) the Act instructs the FCC to “... encourage the deployment on a reasonable and
timely basis of advanced telecommunications capability ... by utilising ... price cap regulation, regulatory
forbearance, measures that promote competition in the local telecommunications market, or other regulating
methods that remove barriers to infrastructure investment.” In a previous attempt to promote new technologies,
the FCC amended Section §1.7(a) of the Communications Act in 1983 to read: “It shall be the policy of the
United States to encourage the provision of new technologies and services. Any person or party who opposes a
new technology or service ... shall have the burden to demonstrate that such proposal is inconsistent with the
publicinterest.”

115 OFTEL (1999).

18 Furopean Commission, “Proposal for a Regulation of the European Parliament and of the Council on
Unbundled Accessto the Local Loop,” 12 July 2000, Brussels.



time. In fact, a convincing interpretation of the Act's promotion of unbundling and resde of
loca services is as an dtempt to provide entrants a stepping stone to full facilities-based
entry.  Arguably, platform competition that could emerge in locd service markets-with the
dternatives platforms being the public switched network, the hybrid fibre-coaxid cable
network, the mobile and fixed wirdess networks, and the dectric power grid—is the only
means by which widespread, durable competition will survive.

5. STRATEGIC MODELING OF LOCAL COMPETITION
5.1. Causes and Consequences of Local Network Competition
5.1.1. Meaning of Competition

Before discussng the causes and consequences of loca network competition, it is important
to determine wha is meant by compsetition. An increese in the number of firms serving a
locl service market, net of any exit, is usudly interpreted as an increase in competition.t!’
Of course, the larger the new entrants-measured by ther initid scde or the depth of their
financia pockets—the greeter the competition they contribute to the industry.

Empiricdly, the life span of a typicd entrant tends to be fleeting. Geroski (1992)
finds that, as a group, entrants into a wide range of indudtries take condderable time to
accumulate a rather smal market share. So far, this generdisation has been supported by the
experience in loca savice makets.  With the passage of time, and with accumulated
investment, an entrant graduates to become an incumbent; the speed and extent with which
this occurs is important in these markets because each new wave of local service competitors
may rely on the facilities of earlier generations to gain entry into loca markets.

Apat from sructurd measures, competitiveness of these markets will vary with price
and non-price rivdry among locd service providers. Price rivary becomes more aggressive,
for ingance, following the remova of regulatory redrictions on raes charged by locd
providers. Rivary may adso intersfy when users treat products and services offered by these
firms as coser subditutes. This occurred when cdlular telephony closed the qudity and
reliability ggp with wirdine dternatives, and the two technologies were drawn into head to
head competition, '8

The leve of competition might dso derive from disparities in cariers cods.  When,
through invesment, a locd provider succeeds in lowering its codts, it becomes more
compdiitive vis-&vis its rivds ~ Sometimes merdy reducing the employment rolls brings
about the reduction in cogts. In an ironic turn, by laying off employees, incumbents seeking
to be more competitive have, in turn, added to the pool of potentia entrepreneurs they have
fed start-ups.**°

17 \While exit reduces this number we should note that assets of bankrupt providers that can be sold to
subsequent entrants, and used by them, can speed the build out required for successful entry.
® In another example, CAPs initialy targeted markets that were under-served by ILECs using
innovative technologies. In time they expanded their offerings to more traditional markets and standard
technologies, and competition between CAPs and ILECs intensified generating benefits for users in the form of
lower price and improved quality.
Many of the most successful new entrants into telecommunications have been founded and managed
by alumni of AT&T, including Qwest, Teligent and Global Crossing.



5.1.2. Causesfor Local Competition

As evident from the above discusson, two key sources for loca network competition are the
presence of enabling technology and accommodeting regulatory policy. In certain markets,
the exisgence of unserved demands for loca service was another inducement for competitive
entry.

Redtructuring of established cariers may cause loca network competition. Often this
may occur under legal pressure as when AT&T agreed to divest to avoid further antitrust
action. That divedtiture created seven loca telephone companies where there had been just
one, and ds0 created a powerful potentid entrant in the form of AT&T's long distance
divison. Other redtructurings are voluntary; once again, AT&T provides an example. The
company has begun to divest its various lines of busness including its broadband cable
telephony and wirdess divisons.

The role of technology cdealy caused the initid locad telephone competition that
occurred after Bdl's patent. The invention set off a land rush among prospective licensees
wing for the mog lucrative urban markets. After an initid chapter of competition with
Bel,'*® Western Union ceded locd telephony (and loca telegraphy) services to the Bl
interests, preferring to focus on what it viewed to be more lucrative long distance markets.'?
Once the Bdl patent expired, a second land rush broke out as independent telephone
companies descended on markets served by Bel operating companies, as wedl as smdler
markets and rurd aess outsde the Bell ambit. Scae diseconomies of early switching
gysdems was one of the mogt gSgnificat limitation on the sze of the region tha locd
companies could profitably serve*??

Eadly a more dgnificant factor in cresting competition in a network indudry like loca
telephone sarvice is the posshility that entrants can interconnect their network with
incumbents and otherwise gain network services that dlow them to reech scdes that are
needed to achieve viability. These rardly occur voluntarily but rather are the product of
regulatory and legidative mandate.

Compstition, driven by desre to control locd phone traffic, as wdl as the need to
control codts, led to the invention of the automatic switch. Srowger, an undertaker, who
suspected that the loca switchboard operator was routing cals of potentid clients to her
husband (dso an undertaker), dlegedly invented one of the fird automatic telephone
switches. By automating a labour-intensve activity, incumbents who adopted this
technology became more competitive, and the potentid for over builders evaporated. In
comparison, innovetion aded new entrants when CAPs built network control centres to

120 Bel|’ s telephone was capable of providing telegraph services as well as voice telephony. Even while
Western Union concluded that local telegraphy was not worth the trouble, Bell’ s invention represented an early
example of infrastructure convergence that brought new and established firms into competition with one
another,

121 Friedlander (1995, p. 29). At that time telegraphy had less severe distance attenuation problems than
telephony. But with advances in copper wiring and the invention of the loading coil, long distance telephony
would supplant Western Union’s principally interurban network of iron and steel wiring which suffered from
special limitations of its own. See Fagen (1975, pp. 200-209). In the largest urban areas, the telegraph network
had a counterpart to the local exchange in the form of a system of pneumatic tubes that delivered paper
messages to telegraph offices. See Standage (1998).

Scale economies were also limited by the fact that early telephone systems were powered by batteries
at both the customer premise and the central switchboard, a problem that was solved by the ‘common battery
switchboard’ that centralised the powering of the network.



monitor and repar ther networks from a centrd location with minima need for fied
workers.

These examples show that innovations have indeterminate impacts on compstition. In
some cases they enhance scae economies and the cost advantage of embedded networks,
augmenting the dominance possessed by an incumbent.  In other cases they facilitate entry at
gndl scde with low capitd outlays andlor a highly differentiated servicee Whereas the
innovations may lower overdl cost, MES could rise or fdl, and affect concentraion
accordingly. A by-product of fast paced innovation is rapid obsolescence.  Consequently, the
advantage of the current incumbent is limited by the next generation of equipment that
replaces it within a short gpan of time.

Sandardisation of technicd specifications can not only redise dgnificant scde
economies in production of the hardware and software needed to build the loca network, but
it can gregtly esse the burden on entrants A communicetions plaform built on publicly
avalable interfaces stimulates competition around the edges of the network as specidised
firms ae able to ddiver products and services that inter-operate with the public locd
network.

Digitd convergence that occurs when sgnds of dl kinds can be caried on the same
infragtructure medium holds the promise of expanded competition in loca network markets.
Exploiting the digitdisation of switching and transmisson, locad telephone companies can
invade cabl€'s video ddivery market, cable sysems can provide two-way voice services, and
ISPs can use packet switched technology to carry voice conversations over the Internet. In the
case of cable telephony, the incremental cost reduces to retrofitting the system to handle two-
way digitd dgnds and the inddlaion of switching equipment. To be baanced, given that
these networks were initidly optimised for a specific sarvice (eg., one-way ddivery of
andogue multi-channel video), some compromise must be accepted relative to greenfield
condruction of a specidised network. At an operationd leve, its technicians must gan
expertise necessary to accommodate a wider range of services on the networks they maintain.

Regulation can induce entry by creating cross subsdies in locd rate sructures.  The
lucrative markets beckon new competitors who pray the high margins will last long enough
for them to recoup ther investment, or to move into other markets. Such pricing could
induce inefficient firms to enter the market, but if there are plenty of potentid entrants, the
more efficient ones should win out.

Asymmetric regulaion can dso fadlitate entry competition with edablished cariers.
This accurs, for example, when rules applied to incumbents are more redrictive than those for
younger or smdler firms. Entrants may samply be rdieved of the burden of filing and
judtifying their rates or their invesment plans. A wider wedge is driven between incumbents
barred from entering certain lines of busness and entrants who enjoy much greater freedom,
with the belief that, only when protected from competition, will new firms enter and thrive.
In particular an incumbent is deprived of bundling an extensve range of sarvices that might
otherwise dlow it to retain its loca service customers.

As discussed in the previous section, TA96 obliges incumbents to supply entrants with
network services with the goad of promoting competition. Pricing of these carrier services is
crucia to the success of this gpproach to competition and has been the locus of intense legd
and regulatory confrontation. Deregulation of rates and entry is a more pro-active means
toward competition. Beddes diminating atificial bariers that block entry by efficient



competitors, the TA96 rased maximum foregn ownership percentage with the intention of
expanding the pool of comptitors.

Rdaxing rate regulaion can dso intendgfy price competition, as when cod-based rate
regulation of incumbents is replaced by incentive schemes. The expanded freedom tends to
dimnate any price umbrdla thaa may shidd emeging firms from the full effect of
competition. Over the longer run, this freedom can have a depressng effect on competition
as judged by the ranks of new entrants. An example is Tdecom New Zedand which, while
its markets were opened to competition, was given amost complete pricing freedom (as well
asminima obligations to interconnect with competitors) to meet the competitive threats.

Privatisation of PTTs has been the fird step toward loca competition in many countries
outsde the U.S. Exposed to the forces of the financid markets, the restructured nationd
carriers have turned in a remarkable record of cost cutting and quality improvement.!?® In
other cases, however, local markets were opened to competition prior to privatisation. As
ggnatories comply with the terms of the World Trade Organisation's (WTO) ‘Basc
Agreement on Telecommunications’ and as European countries adopt the EC's unbundling
directive, these markets will witness continued pressure from competitive local companies.

Findly, demand conditions have dso played a role in simulating locd competition.
Especidly outsde the mgor indudtrial economies, user frudration with poor service quality
and long waiting periods for connection has created profit opportunities for entrants able to
persuade regulatory authorities they should enter. And even in mgor markets, certain niche
sarvicestypicdly cutting edge business servicesprovide openings for competitors, as when
CAPs ddivered highly relidble, dedicated services to customers who might otherwise have
built a private network to obtain the desred sarvice levels. In the data services area, the
explosve growth in usage of the Internet and corporate intranets has driven demand for high-
goeed data access.  Widespread diffuson of personal computers, as well as enterprise
networks and web servers, fuels the data traffic, as do the growth of eectronic commerce and
other Internet gpplications.

5.1.3. Incumbent Responses to Competition

Incumbent responses to increased competition-though the record is far from complete-
reveds a number of paterns. Fird, when able, incumbents cut rates for ther services
threstened by competitors. Second, they implement measures to improve ther offerings, this
might take the form of network modifications that incresse capecity or rdiability, or it might
be more responsve cusomer service (order teking, hilling, provisoning). Third, there is
evidence that competitive pressures induce incumbents to cut ther costs, usudly by paring
back their employment roles.!?*

Responses by U.S. loca telephone companies to threats posed by competitive access
providers illusrate severd of these points. To begin with, the ILECs cut rates for the
dedicated access services targeted by CAPs!'?® |LECs dso devoted considerable effort to
improving the rdligbility of ther dedicated networks, and to shorten the provisoning time in
line with CAP offering. While ILECs were early to deploy fibre ring networks, most of these

123 Ros (1999).

124 Ros (1999) for an empirical analysis at the country level. Gort and Sung (1999) look at long distance
productivity using local services as the benchmark for comparison.

125 Tomlinson (2000).



replaced interoffice transport faciliies They played cach up with the CAPs in terms of
rolling out SONET ringsin response to CAP competition. 2

One last incumbent response bears mentioning dthough it is a politicd reection to
compstition. Faced with competition, incumbents have gppeded to regulators and solicited
the courts to relax redrictions on their responses and to ease their obligations to assist new
entrants.  Incumbents do not have a monopoly on this politicd manoeuvre, however.
Entrants have gone before regulators as wel seeking protection from subsequent entrants
once they succeeded in establishing themsaves in the market. '’

5.2. Srategic Choices of Local Network Entrants

Competitors in locad service markets have various options for providing service. Two broad
categories of drategies are facilities-based and service-based entry.

5.2.1.Facilities-Based Entry

At one extreme a firm may provide sarvices over facilities that it owns Invaiddly, these
feclities are interconnected with other local networks with whom they exchange treffic, as
well as with long digance networks-though dud sysems of the nineteenth century
demondrated that it is possible for two separate loca networks to vie for the same customers.
Another more recent illudration is the presence of ‘bypassers tha connect busness
customers to their long distance providers usng microwave or fibre optic equipment without
ever travelling over loca network facilities.

A de novo entrant may be a start-up or it might be a firm established in another market
that is diversfying into the provison of loca services Fixed wirdess provides an example
of technology supporting new entry into loca access services. The latter may be market
extensgons (when a cable TV operaor gets into the provison of voice teephony). In this
way, long distance cariers have entered local markets recently in the apparent hopes of
leveraging ther exiding fadilities and tel ephony expertise.

Alternatively, the foray of an exiding firm into an adjacent market conditutes a
geographic extenson; this occurs when in those rare indances a loca exchange carier
attempts to provide service in another ILEC's franchise area.  Alterndivey, the firm may
acquire an edablished firm or purchase its cepitd equipment. Certainly buying out an
established domestic carrier is a rapid and apparently less costlly means for a foreign carrier to
enter a domestic market. In the US, in an attempt to enter loca services markets, firg the
largest cable operators purchased the mgor CAPs, and then more recently the mgor long
distance companies bought them out.*?

Exising networks, designed for atogether different purposes, can be reconfigured to
cary traffic in direct competition with incumbent locd networks. Cable teephony offers a
good example. Electric power companies not only use ther internd fibre networks for loca
transmisson services, they have dso begun to deploy ‘powerling technology that ddivers

126 see Woroch (1995) and Tomlinson (1995).

127 As an example, in 1989, Teleport Communications asked the Massachusetts Public Utilities
Commlsson to deny MFS certification in Boston. See Tomlinson (2000, pp. 189-190).

128 See Woroch (1996) for an evaluation of the relative merits of acquisition strategies for entering the
local exchange.



switched voice and data services directly to the home over the dectric grid'*® The
incremental cost of adding locd access service over these infragtructures may be quite low,
and yet their coverage is nearly ubiquitous, and they have in place many exiding customer
rel ationships and brand recognition.

5.2.2. Service-Based Entry

Alterndtively, an entrant may rely on the sarvices of the incumbent local network, choosing to
own dmost no network facilities of its own. Such a service-based entrant not only gans
access to essentia rights of way and infragtructure, it dso may lease wholesdle services such
as transmission capacity from locd dectric, gas or water digtribution utilities.

The TA96 gresily expanded service-based options to include the purchase UNEs and
the resde of retall services of the incumbent, and in some cases, joint occupancy of its
fecilities as wel (eg., sharing frequencies on the loca loop). In implementing the Act, the
FCC has defined seven retwork eements and proposed that the ILEC be obliged to combine
them into plafforms upon request!®® If resde is the chosen option, any service the ILEC
offers a retail must be available to the CLEC at wholesde rates.

Competitors may choose a mix of diffeent fadlitiesbased and service-based
drategies—an option provided them by the TA96. Indeed, one principd moativation for
UNEs is to encourage entrants to combine them with facilities that they build or acquire.
Different methods may be used in the different regions, where a new carier can purchase
network eements in those markets where it is (and may dways be) uneconomica to build a
second network. Resde, in paticular, may dlow an embryonic carier to quickly achieve a
broad footprint as t builds out its network. In these ways UNEs and resde can function as an
interim stepping stone to fadilities-based entry.

Entrants commonly undercut the prices of incumbent cariers, a lees when they firg
gopear in the market. This is a necessity when its sarvices are not greatly differentiated from
the incumbent's.  For this very reason, entrants usudly drive to disinguish their offerings
from what is currently avalable. Some variation is achieved by differences in dructure of
pricing of locd services. During earlier episodes of competition, loca franchisees were likely
to use measured sarvice while entrants quite effectively penetrated the market with flat rate
prices’3!  In addition, since it seems that one-time connection charges loom lage as a
deterrent to switching to a new service, entrants have often hed those down, usualy
amortisng them over time or collecting them on other services.

5.2.3. Evaluating Entry Strategies

Comparing the two broad drategies for entering loca network markets, both have thar
advantages.  Facilitiesbased entry is very codly and, because of the sunkness of the

129 Another surprise comes from below ground where robots are used to string optical fibre through city
sewer and water systems. See John Schwartz, “Wiring the City: Humans Won't Do,” New York Times, March
8,2001, p. D1.

15 The Court of Appeals for the Eighth District upheld the FCC’s designation of UNEs. That court also
concluded that the FCC exceeded its authority when requiring that the ILEC provide a UNE platform, but the
u.s. Sugreme Court subsequently overturned thisruling.

131 Gabel and Nix (1993).



investment, it comes with a high levd of risk. On the other hand, entry of this sort poses
much more potent competition than the service-based dterndtives. When they design, build
and own their own facilities, competitors have much greater control of operating costs and
definition of services.

Entry by leasng incumbent fadilities and resdling incumbent services, in comparison,
requires much less upfront outlays, and if those wholesdle services are avalable, can ad the
entrant in getting to market more quickly. A service-based entrant, however, has costs that are
highly dependent on incumbent pricing of the requiste sarvices and, equaly important, the
incumbent’s design of the features of those services and where and when they are available,
In the end, a service-based entrant forfeits considerable control over what it can offer its
customers.

In choosing which route to follow, both the exiding structure of loca service markets
as wdl as its inherent assets enter into a potential entrant’s decison.  The incrementa cost of
buildng a new nework is important for the fadlities-based dternative, dong with the
difficulty of integrating it with existing infrastructure. >

Whether they enter de novo or diversfy from other markets, and whether they build
ther own fadlities or purchase network services from an incumbent, the more successful
entrants into locd sarvices follow an evolutionary approach.  Typicdly, they establish a
toehold in some services, sold to certain customer segments in some geographic area before
venturing into other markets. In the beginning CAPs entered as “cariers cariers’ by
hauling long digance treffic among interexchange carriers in the largest urban aress.  After
initid success, they began to offer dedicated services to large busnesses and government
agencies. It would take time before CAPs as a group would begin to serve mid-size and
gmaller busnesses in second and third tier cities, and to provide switched local services to its
customers including resdential users. Today, CAPs sarve a wide range of markets with the
fastest growing being in Internet services such as web hosting and caching.

5.3. Strategic Models of Local Network Competition

A logicd approach to modeling locad network competition, given the smdl number of
competitors, is to use game theory methods. This formulation would include a least two
types of players, incumbents and entrants. In a smple verson, a single incumbent faces a
sngle potentid entrant in each period. Strategies include the decison of where to build a
network and wha capacity it should have, which services to offer and their prices, and
whether to interconnect with other networks and how much to charge to terminate traffic.
Features of loca network competition that we have discussed esewhere tha are less eadly
incorporated into these models include the presence of network externalities and the sunkness
of network investment.

5.3.1. Co-operative Game Approach

In this goproach to network competition, a player is synonymous with a traffic flow that
travels dong various paths connecting two nodes. The question is whether, for some

132 For an analysis of the different options facing cable operators seeking entry into telephony, see
Woroch (1997).



dlocation of the surplus generated by the network, every codition of players (traffic flows)
can be discouraged from bresking away and serving themselves done usng a standadone
network. Usualy, for reasons of scale and scope economies, it is assumed that the grand
codition can generae the greatest aggregate surplus for the players taken together. This
condition aone is insufficient to prevent a subsat of players from defecting. Hence, in the
words of co-operative game theory, we seek a‘core’ of the network game.

Sharkey (1991; 1995) has made ggnificant contributions to answering this question and
identified operations research literatures that address smilar questions.  In the end the
message is not entirdy optimigic.  Farly plausble conditions characterisng loca network
environments fail to imply a core. Sharkey finds conditions such that there is nearly a core of
the co-operative game. Bittlingmayer (1990) and Woroch (1990) find conditions when the
corefalsto exist in much smpler network structures.

5.3.2. Non-co-operative Approaches

An dternative formulation makes explicit the sdection of drategies chosen by individua
competitors.  In this non-co-operative gpproach firms choose prices, qudities, and investment
and dso negotiate the terms of inter-carrier transactions. Compared with the co-operative
approach, non-co-operative modes have the potentid to predict levels of these variables in
equilibrium.  They suffer from some of the same infirmities as solutions to co-operative
problems. multiple equilibria or no equilibrium at dl.

An ealy example of the non-co-operative approach to local network competition,
Economides and Woroch (1992), treated the case of the network access problem. This paper
garted from the ‘rat-tail structure’ described by Baumol (1983) where an entrant seeks to gain
access to use of an incumbent’s bottleneck facilities. Find and intermediate service prices
are chosen non-co-operativdy. They find that, among other results, equilibrium foreclosure
of a norrintegrated entrant depends on the extent to which the retall products of the two
cariers are differentiated.

A different problem arises when two cariers initidly compete for customers on equa
terms and seek to interconnect to exchange two-way treffic. A typicd gpproach to mode
competition for cusomers is to place them on a ‘Hotdling line with networks at
endpoints!®®  The spatid differentiation now takes the form of an inherent preference by
users for one network over the other. Demand for cals with al other users is assumed to be
‘isotropic, meaning they derive the same vaue from a cdl regardless of who they connect to.
In Economides, Lopomo and Woroch (1996a; 1996b), an incumbent network is distinguished
by its ability to commit to pricing of retal and wholesde service prior to the arivd of the
entrant. This assumption leads to the concluson that the incumbent can gructure originating
and terminating prices so asto foreclose entrants from the market.

One other non-co-operative gpproach to local network comptition treats the ILEC as a
dominant firm and CLECs as fringe firms'®* Here again the incumbent enjoys a strategic
advantage in terms of its commitment to prices, while competitors take these prices as given.

133 papers that adopt this modelling approach include Armstrong (1998b), Laffont, Rey and Tirole
(1998a;1998b) and Economides, Lopomo and Woroch (1996a; 1996b).
134 Examples of this approach include Abel (1999) and Plott and Wilkie (1995).



5.4. EntryBarriers

At various times in the above discusson, we pointed out different sources of barriers to entry
into locd exchange competition. Severd of these bariers were naturd, as with the strong
scae and scope economies inherent in production of network services, and the huge sunk
invetments that are necessary for facilitiesbased supply. Other barriers are artificid when
they ae erected by regulaions or legidation, as with the licenang and certification of
competitive local carriers. Demand-created barriers are aso prominent in the loca services
business as they are in many network indudtries. Postive feedback effects and user switching
cods deer consumers away from new, smdl entrants. In fact, a principd concern of this
section is the extent to which incumbents can drategicaly leverage these naturd advantages
to deter efficient entry into loca network markets.

5.4.1. Natural Barriers

In the cost section, we surveyed some of the econometric evidence on the presence of scde
and scope economies in this industry.  While this literature is inconclusve, it is reasonable
that—for a sufficiently limited area such as a sparsdly-populated residentid neighbourhood—
natural monopoly conditions preval. Duplication of facilities is not the only way to inject
compstition into these markets, however. Entrants could smply share the use of exigting
fadilities

Scope economies can be an effective means to extinguish embryonic competition,
provided they are supplemented with bundling drategies. Due to the costs and time involved
in darting out, a local competitor cannot roll out the complete line of services from the
beginning. An incumbent can defeat sdective entry by bundliing the sarvice threstened by
competitors with its protected services. Absent dternatives for these monopolised services,
customers will prefer to buy from the incumbent as its margind prices for the potentidly
competitive services are effectively zero.

5.4.2. Artificial Barriers

Government intervention into locd sarvices markets is often responsble for barriers that
competitors face. Many of these bariers are judtified on efficiency grounds as in the case of
patents and other intellectua property protection.  The efficiency raionde for other
redrictions on entry, such as licenang ad certification of locad competitors, are less
apparent.

Access to certain essentid resources is crucid to successful entry into loca exchange
markets, and some of these are controlled by government authorities. Wirdine (and wireless)
networks need access to rights of way, conduits, ducts, poles, and easements. Wirdess
networks need to locate their antennae, and more importantly, usudly need rights to radio
spectrum.  Both carriers require telephone numbers if they wish to provide access service to
end-usrs.  The availability of this scarce resource is determined by property rights, and if
phone numbers are dlocated on a firg-come bass, incumbents will have an advantage having
clamed them over time. On the other hand, burdens are imposed on incumbents that entrants
escape entirely, such as carrier-of-lagt-resort requirements and universal service obligations.



5.4.3. Strategic Entry Barriers

Strategic bariers are market conditions created by incumbent cariers that make entry more
cogily for prospective competitors, and that would not exist but for the threet of entry.

One of the best known means to erect a barier is to make irreversble investments in
durable assets'®®  Investment of this sort is unavoidable for wireline networks as physicd
transmisson paths tend to involve facilities that are very costly to redeploy. Compare that to a
wireless network where the transmisson path is the arwaves. In that case it is more a matter
of whether expenditures to acquire rights to those airwaves are sunk, or whether the licenses
ae eadly tranderable at the market price.  As a consequence of its sunk investment, an ILEC
becomes a formidable competitor, willing to cut prices to a much lower leve in the event of a
price war with a competitor provided, of course, tha the investment is observable by potentia
entrants.  In a world of fast paced innovation, the advantage conferred by such investment is
trangtory, however. With each new generation of equipment, the incumbency advantage is a
least partidly neutralised.

Some embodiments of a firda mover advantage are much less tangible than investment
in switches and cables By virtue of its hisgory of serving the market, an incumbent has
edablished a reputation with locd customers whereas an entrant might be unknown, and
hence, risky in the eyes of consumers’*® One reason that cable, long distance and dectric
utility companies have an advantage over de novo entrants into loca exchange markets is
their recognissble brand names and existing commercid rddionships with potentia
customersin an area.

Loydty to the incumbent may not derive just from the expectation of good service in
the future. It may be caused by the switching costs anticipated by users should they choose to
switch to a new supplier. It results in a reluctance of customers to switch to a new carrier
even when it offers better price-qudity package. As one example, upon switching to a new
carier, a usr would have to choose a new phone number (if number portability was not
required). Users would then have to notify al associates of the change, reprint new stationery
and business cards, and so on. Even without these explicit cogts, users display inertia in
responding to aternative suppliers!®’

In other markets, incumbents have been known to enhance the loydty their customers
exhibit by dgning them onto long-term contracts that discourage them from switching to
another supplier. Note that long term contracts and relationships with customers, especialy
large business customers, can cut the other direction as well: these contracts and relationshi
can limit the incumbent's range of actions, and render it more vulnerable to competitors.™®
In particular, to be technicdly compatible with its mgor customers, an ILEC may be rductant
to upgrade its network with the latest carrier equipment and technology.

An ILEC may sl sarvices & volume discounts that are sufficiently large to make it
unprofitable for an entrant to match assuming it cannot yet achieve efficient long run scale.,

8

135 Dixit (1979).

136 An entrant could also be disadvantaged if it draws an unattractive sample of customers. This might
occur if subscribers with bad payment records are diverted to new entrants. Customers who switch away from
the incumbent may also be more likely to switch back adding to an entrant’ s high customer acquisition costs.

137 see Knittel (1997) in the case of long distance service.

138 See Christensen (1997) for adetailed discussion of how this occurs in the hard disk drive industry.



More explicit is the ‘market share discount’ in which unit price fdls as the percentage of
service bought from the incumbent increases*® A muiti-product firm aso has the option of
product bundling that can increase the sources of switching costs for alocal service customer.

Another incumbent advantage sems from demand-sde scade economies. Users place
greater value on subscribing to a carrier’s service the larger its customer base.  Such network
externdities encourage users to join the largest of the avalable networks, dl ese equd, and
this in turn will tend to make the large network grow even larger reldive to its competitors.
This logic depends on the absence of interconnection among competing networks, for
otherwise subscription to any one network would give a user access to al other users#?
Interconnection neutrdises any fird mover advantage an incumbent might posses as a result
of its larger customer base, provided that it does not re-creste a pecuniary equivaent of
network externdities by pricing traffic among its subscribes differently than traffic that
travels between networks. In that case, once again a user will prefer the larger network to take
advantage of the lower on-network rates.**!

An opportunity for strategc behaviour that is very ripe arises when ILECs are obliged
to supply entrants with network services such as interconnection, collocation and unbundled
network dements. By pricing these carier services aove cod, effectivdy sdling the same
sarvices to its downdream éeffiliaste a cost, the incumbent executes a ‘price squeeze’
Smilaly, in choosng the qudity of these services, the incumbent can choke off a threat to its
markets by supplying substandard access service to the entrant. Different models have come
to different conclusons as to whether these exclusonary actions could be pat of an
equilibrium,**? and empirical evidence does not settle the issue.  In a closdy related wirdless
context, Reffen, Schumann and Ward (2000) fal to find conclusve evidence that the loca
wirdline carier favours its dfiliale over the nonwirdine competition in U.S. cdlular markets
relaive to the dternative hypothesis of efficiencies between the two operations.

To sum up, technologica economies—either cost sub-additivity or scope economies-are
effective in achieving and mantaining dominance in the locd sarvice supply. They ae
neither necessary nor sufficient, however, for sngle firm to preval in an unregulated market.
An ealy provider of loca services can leverage properties of that market—such as long-term
contracts, brand recognition, network externdlities, and user switching coststo solidify its
market podtion.  Incumbents have naturd disadvantages in competing in locd service
markets as well. For indance, over time, they are likely to become more heavily unionised,
pay higher wage rates and have more redtrictive work rules than a firm new to the market.
How the bdance of advantages and disadvantages among incumbents and entrants plays out
depends in large part on regulatory policies that attempt to equdise conditions between the
two firms.

139 A variant is the ‘loyalty discount’ whereby customers receive a rebate when they buy all of their
services from the same provider.

% Residential subscribers sought to join the largest local network during the era of dual local systems,
although businesses were compelled to subscribe to all services. Neither of these would be a concern if the
networks were interconnected, both with one another and with all long distance networks.

1 MCl innovated this kind of pricing policy with its“Friends and Family” program.
142 Economides (1998) finds that the quality squeeze will occur while Sibley and Weisman (1998) come
to the opposite conclusion.



6. EMPIRICAL EVIDENCE ON LOCAL NETWORK COMPETITION

As a product of the short history of local competition, empirical research into its causes and
consequences is parse and idiosyncratic. ' What exists can be partitioned into investigations
of the various determinants of competitive entry and the measurements of the economic
effects of competition.

Many dudies have examined effects of opening loca exchange to competition & the
country level.’*®  The high level of aggregation does not permit tests of hypotheses of
microeconomic effects, much less the nature of the drategic interaction among firms.  For
this reason, the research surveyed beow is digtinguished by being market and firm leve.

We begin with empiricd modes that attempt to explan the incidence of loca
competition, and in some cases its timing as wel. Woroch (1992) estimated a probit mode
of incidence of fadlitiesbased CAP entry into the 120 largest U.S. cities usng a usng an
origind pand dataset that recorded deployment of fibre ring networks over the pos-
Divedtiture period 1984-1991. As might be expected, population densty of market and
favourable date treatment of bypass are srong attracters for CAPs whereas ILEC fibre
investment tends to discourage entry.

Zolnierek, Eisner and Burton (2001) examine the incidence and extent of locd
exchange entry following passage of TA96. Measuring entry by the number of cariers
issued number code blocks in each of 190 LATAS, they estimate a multinomia logit modd of
entry as a function of LATA characterigtics in each of four years 1996-1999. The results
confirm that highly populated and urbanised LATAs ae the likdy targets of mogt
competition, as are areas served by one of the RBOCs.

Turning to empiricdl dudies of competitive effects of locd competition, Hausman,
Tadiff and Ware (1989) was an ealy invedtigation study of the impact of loca competition
for busness sarvices They measured changes in business use of long distance access
services caused by entry of Teeport, Inc., Manhattan Cable, and others into the New York
City market. They found that connection to dternaive cariers reduced usage of switched
long distance services by New Y ork Telephoné's large business customers significantly.

Another early study does not directly examine locd entry effects, but is close enough to
deserve atention. Mathios and Rogers (1988) examined date alowance of entry into the
intraLATA toll market. They found that a date ban on facilities-based entry and resdlers
increased the average price of an intraL ATA tall call.

A more recent contribution to this literature, one that uses the same entry messure as
Zolnierik, Eisner and Burton (2001) is by Koski and Mgumdar (2000). They examine
drategic responses of U.S. ILECs to contemporaneous competition (measured by the number
of firms with numbering resources) over a five-year period before and after the TA96. Using
a pane over firms and years, they do not uncover a reaionship between incumbent access
pricing and entry.*** However, Koski and Mgumdar do find that ILECs raise advertising and
become more focused on core telephony operations in response to competitive entry.

In evauating dl of these dudies, extra caution should be exercised when interpreting

143 See Ros (1999) and Walsten (2001).
144 Similarly, looking at rate levels charged by ILECs for DS3 special access services, Woroch (1992)
failsto find a statistical dependence on the incidence of CAP entry.



their results to convey the cause-effect relationships governing competitive entry.  To begin
with, incumbent actions may not be dearly draegic in nature.  Deployment of advanced
network infrastructure as a cost reducing action could be confounded with an attempt to deter
further entry. Even entrants intentions may not be apparent.  Cetification by date
commisson, lessng rights of way, acquistion of numbering resources, and even congruction
of loca networks do not necessarily represent true competition. Actua competition occurs
only when the competitor begins to ddiver sarvicess Many indances exis where cariers
merely acquire an option on future entry, or possbly pull out after an initid foray into a
market.

To better expose the rdationship between actions of incumbents and entrants, it is
necessary to take full advantage of the inter-tempora dimenson of the pane datasets.
Toivanen and Waterson (2000) provide an example of this approach in a completely different
industry. A smilar gpproach was agpplied in Woroch (2000) to loca exchange competition.
That paper models ILEC and CLEC deployment of urban fibre rings in the U.S. over 1084-
1992. Allowing for different lagged reationships, it is found that incumbents and entrants
tend to match each other’s deployments entry triggers ILEC investment, and ILEC
investment tends to invite competition.

7.  WIRELESSLOCAL COMPETITION

This section examines the extent of current competition offered by various wirdess
technologies and the near-term prospects for this competition. Wireless service comes in two
vaieties. fixed and mobile. Fixed wirdess is provided by a dedicaed radio path linking a
customer to the network facilities. Mobile wirdess dso establishes a radio link but here the
cusomer can be anywhere in the serving teritory, induding traveling a farly high ground
Speeds.

The origins of wirdess communications technology was as a means to improve the
deivery of safety and emergency sarvices and to facilitate communication on the battlefied.
Commerciad application of these technologies has achieved staggering success world-wide, as
is cler from daa on pendration and usage of these sarvicess The ITU edimates
goproximately 720 million wirdess lines world-wide as of the end of 2000 compared to 992
million main lines, and expressed in terms of population, there were 11.89 mobile lines per
100 population compared to 16.32 landiines*® Despite the lead of fixed line, the gap with
wireless is cloang rapidly: year on year growth in subscribers over the five-year period 1995
2000 was about 50 percent for mobile wirdess but only 7 percent for fixed line. For this
reason, the ITU projects equdity for the two types of lines by about 2003. The popularity of
fixed wirdess has been much less impressve than mobile wirdess.  Only in developing
countries has fixed wireless penetrated the residential sector to any extent.!4°

Our concern, however, is not with the success of wirdess technologies to achieve high
penetration levels, or even with competition among wirdess providers, but rather whether
wirdess technology industry condrains the pricing of incumbent (and entrant) wireline locd
savice caries.  Does wirdess sarvice conditute a sufficiently close subditute to loca

1451TU Telecommunications Indicators (2001).
146 CTIA (1999) estimates that there were upwards of 2.7 million wireless local loops in the U.S. about
mid-1999.



wirdine such that resdentid and busness customers choose to use ther wirdess phones
more often than their dationary phones, or even to replace their wirdine phones with wirdess
dternatives?  Are wirdess providers capable of, and likely to, offer their services at
reasonable prices over a wide area and with sufficient capacity to handle dl voice and data
traffic that currently travels on the PSTN?

Before turning to these quedtions, | give a brief, nontechnicad description of the
wirdess technologies with gspecid dtention to how they compare with the wirdine
dternaives, and then summarise the state of competition in the wireless sub-markets.*’

7.1. Wireless Communications Technologies
7.1.1. Mobile Wireless Service

The fird mobile wirdess technology—Advanced Mobile Phone Sevice (AMPS)-was
developed a Bdl Laboratories in 1947. This sysem made an andogue radio connection
between a transmitter tower and a user’s handset. Freguencies were reused by partitioning a
region into cdls with a base dation near the centre of each cell. The technology provided for
“hand off” of a cal as the user passed from one cdl to another, even a highway speeds. The
ealies commercid cdlular phones were bolted into automobiles, and some time passed
before transportables were introduced or today’ s miniature handsets appeared.

The firg commercid cdlular mobile service was launched by NTT in Tokyo in 1979.
It was not until 1981 that the FCC decided to Structure the U.S. cellular industry as a duopoly
by creating two franchisees for each of 306 metropolitan areas and 428 rurd areas. One
license went to the locd wireline incumbent serving each area while a second was awarded to
anon-wirdline independent carrier.

Cdlular debuted in the U.S. when lllinois Bl fira offered service in Chicago in
October 1983. The following year Washington, D.C. became the first metropolitan market to
offer users the choice of two cdlular providers. During these early days, cdlular coverage
was spotty in large part because franchisees had not yet built out their networks. Invarigbly
the wirdine franchisee was ahead in the race to build the initid cdlular network. To prevent
the wirdine franchiss from dominating a market, the FCC required it to resdl cdlular
network services to the non-wirdine franchisee while it was till building out its network.

The technicad qudity of early sysems was not good by today’s standards due to
rudimentary tranamission equipment and propagation problems of the AMPS sysem. In
addition to the poor qudity of service, cdlular service was very expensve across the board:
handsst equipment codt, activation and monthly subscription fees, and artime charges. For
these reasons it is little wonder users did not view cdlular as a subgtitute for wirdine service
for many yearsto come.

Today, besdes andogue cdlular service, digitd cdlular is the leading technology with
Persond Communications Services (PCS) widespread in the U.S. and Groupe Specide
Mobile (GSM) the standard throughout the rest of the world. *®  Paging services are dso

147 For more details see the Hausman chapter in thisHandbook.

148 There were other analogue cellular standards besides AMPS that were used in various countries
including Total Access Communications System (TACS) in Europe, the Nordic Telephone System (NTS) in
Scandinavian countries, G450 in Germany, NTT and JTACS in Japan and Radio Telephone Mobile System
(RTMS) in Italy. SeeNational Research Council (1997, Table 1-3).



commonplace with two-way paging now beginning to gppear in dgnificant numbers  Less
common mobile wirdess technologies include Enhanced Mobile Radio Sevices (EMRS)
such as the service offered by Nextd and satellite mobile phone sysems such as the one
Globagtar is deploying.

Modern mobile wirdess technologies have made huge drides, both in terms of the
technicad quaity of wvoice transmisson and expanded vertica features  The second
generation of mobile wirdess was digitd. Beddes improved darity, digitd transmisson
greatly incressed the carrying capacity of the congested frequency bands dlocated to these
savices. Digitdisation dlowed for coding of signas to prevent eavesdropping, a risk that
remans a serious drawback for any andogue servicee The Code Divison Multiplexing
Access (CDMA) protocol, origindly developed for secure batlefiedld communication, makes
ggnds virtudly unbreskable. The new digitd Sandards adso added many vertica festures
that were bundled with voice teephony: paging, cusom-cdling festures, voice mail, and now
two-way email and web browsing.

The third generation (3G) wirdess—-sometimes cdled Universd Mobile Teephone
Service (UMTS)—promises to greetly expand the bandwidth. Whereas current andogue and
digita cdlular services have a top data rate of 14.4 kbps (with 9.6 kbps being more common),
3G promises speeds of 2 Mbps!?®  This advance will enable Internet services over mobile
phones comparable to those possible over a high-speed copper loca loop and hybrid fibre-
coaxid cable—with the added benefit of mobility.

Sonificatly, the newer digitd technologies adopted smdler cel dzes which require
reduced power levels'™ This in turn, reduced power reguirements of handsets, making
possble smaler batteries and longer talk times. Scale economies and the steady advances in
design of digitd dgnd processng (DSP) chips continue to drive down the costs of handsets
and tranamitter equipment. The smdler cdls adso made handoff more frequent, increesing the
software and processng necessary to maintain service a highway speeds. The result was
greater capitd outlays required to build and interconnect the cell sStes, raisng the cost of
deploying micro-cdlular technology in spardly populated regions.

7.1.2. Fixed Wireless Service

This radio transmisson technology replaces the copper loop, a coaxia drop or fibre drop with
a high-frequency radio link, and for this reason is often cdled a wirdess locd loop (WLL).
Economicdly, a radio link becomes more economical redive to these wirdine aternatives
the greater the distance between the user and the network switch. For this reason, it is not
aurprising that a very early fixed wirdess service, BETRS (basic exchange telephone radio
sarvice), was deployed by locd carriers to reach remote resdentiad customers mainly living n
rurd areas™  More recently, higher frequencies have been developed to provide high-
cgpacity  point-to-point  and  point-to-multi-point - connections. Multi-point  multi-channel
digribution sysem (MMDYS) operates in the 24 GHz band. WinStar is an advocate of this

149 Fcc, Fifth Report on Wireless Competition, Aug. 2000, p. 36, fn. 237. Note that 3G speeds drop to
144 kbEJS when the user istravelling at highway speeds.
%0 | will not discuss the specialised wireless networks such as wireless PBXs installed in buildings and
campus-wide wireless LANS.
1 United Utilities in Alaska has offered BETRS as a customer option as opposed to the carrier making
the choice as awireless last mile technology.



technology as ae severd long digance companies seeking a wirdess entry into locd
markets’®> A second technology, Local Multi-point Distribution System (LMDS), is located
in the higher 38 GHz ranges and, because of its enormous carrying capacity, is often referred
to as “wirdess fibre” By and large, both MMDS and LMDS technologies require line of
sght to be mogt effective, and are vulnerable to rain fade and interference from foliage.

Fixed wirdess technologies such as MMDS and LMDS are often referred to as ‘big
dick’ technologies because they deploy a single tdl antenna to serve each locd area. They
ae expecidly wdl suited to high volume, data intendve business customers-especidly those
located in edge cities too far to judtify building a dedicated fibre spur off an urban ring. The
high frequencies dlow transmisson of huge amounts of voice and data to an interexchange
carier, an Internet backbone, or the company’s loca branch offices. In this respect,
providers compete head to head with ILEC business services and with CAPs.

7.2. Wireless Services as Wireline Competitors

Whether wirdess providers can and will condrain the behaviour of locd wirdine cariers
requires a comparison of supply and demand conditions of the two services. While fixed
wirdess will be discussed, the focus will be on the competitive threst posed by mobile
wireless.

On the supply side, wirdess networks are quicker to build and less cogtly to maintain,
the principal reason being that a large portion of the transmisson path is just arwaves. Once
a carrier has a license to use the spectrum in the area, no additiond investment is necessary
beyond the trangmitter and recelver equipment a the ends of the communication link. On the
other hand, the airwaves can be hogtile toward dectromagnetic transmisson. Adverse climate
and terrain, idiosyncraic propagation properties, and radio wave interference dl tend to
reduce the overdl rdiability of wirdess networks rlaive to wirdline systems.

Wirdless nonetheless has some features that make it part of an dtractive entry drategy
for a competitive locd exchange company. Compared to wirdline build out, a wirdess
network has a negligible margind cost per line which does not vary with disance to the
user.’®®  For this resson, wirdess has a paticular advantage over wireline in serving sparsdly
populated areas. Another feature of wirdess technology is that its infrastructure tends to be
modular so tha the network provider can incrementaly add capecity as demand for its
service grows™ This is important, for example, to an entrant who will inevitably share the
locd market with the wirdline incumbent for many years to come.

On the other hand, radio spectrum can be a source of diseconomies when it is
partitioned among severd carriers. When, for ingance, a block of spectrum is equdly divided
between two cariers, the amount of idle spectrum will necessarily rise. The reason lies in the
fact that there will be times when one carier has reached its spectrum limit, but not the other.

152 |n the U.S., these bands were earlier used to distribute multichannel video, a service that was dubbed
“wireless cable.”

% Much of wireless expense is fixed relative to number of subscribers and their usage. So whileit has a
very small marginal cost quite independent of population density (though dependent on population mobility), it
may have ahigh average cost which is sensitive to density.

154 As’an example, a cellular mobile network can partition its cell sites and use directional antennae to
squeeze more capacity out of the same frequency band should the need arise. For more detail on this strategy,
see the chapter by Hausman in thisHandbook.



In absence of a means to share spectrum across carriers on a spot basis, less service will be
provided than if asingle unified wirdess carrier utilised this bandwidth.

Wirdess technologies of dl kinds face severd entry bariers not dl of which are
technologicd. Firgt and foremod, licenses to use the arwaves are essentid to any wireess
venture.  When those frequencies are not dready occupied by a current tenant, and when
these rights are auctioned to the highest bidder, the winning bids may extract much of the
profit avallable from the sarvice The spectrum may aso come with use redtrictions which
limit its usefulness to the carrier. 1t was only recently, for example, that the FCC permitted
two-way transmisson by LMDS license holders.  Another, more tangible essentia resource
required by wirdess providers are rights to locate their transmitter towers and related
faciliies. Wirdess cariers can meet diff resstance from communities seeking to preserve an
aesthetic skyline or amply to exploit a potentid revenue opportunity. The economics of
wirdess technologies, however, results in dgnificantly lower entry bariers than ther fixed
line cousins

On the demand side, we are especidly interested in the extent to which users are willing
to subditute a wirdess dternative for ther wirdine servicee. More precisdy, if the price of
locd wirdine service were to increase by a dgnificant amount, would users switch over to
wirdess dternaives in large numbers, ether by replacing their fixed line with a wirdess
phone, or by shifting usage to mobile phones? Effectively, we are interested in the “diverson
ratio” between wirdine and wirdess services the percentage of the users who leave the
PSTN who will tun to wirdess in response to a wirdine price hike. In conducting this
thought experiment, we need to teke account of initid wirdess prices snce wirdess will not
inhibit an increase in wireine prices if wirdess is dready very expensve. Also, if imperfect
competition in wirdess markets leads carriers to raise their prices in response, then little
migration can be expected.

To asess whether wirdess is a subditute for wirdine, we begin by examining the
properties of the two services. In severd respects wirdess and wirdine provide the same
locd sarvices both provide access to the PSTN for incoming and outgoing cals, both offer a
gmilar aray of verticd features such as custom caling features and voice mail; both provide
access to the Internet as well as to each others base of customers (assuming full
interconnection).

Neverthdess each technology excels in cetan areas.  Wirdine sysems-whether the
PSTN’'s copper loops or cable TV’'s coaxia cable—ddiver much higher bandwidth with
gregter religbility usng current technologies Mohility is the key differentiating characteristic
of wirdess. Mobile wirdess makes users ‘accessbleé so that they can receve cdls a any
time and in any place in the sarving area. With fixed line service, one must be near the phone
to recave cdls, dthough voice messaging heps to fill the ggp. In this direction, mobile
wirdess dso satisfies demands for ‘expediency’ in that the users can place cals immediady
rather than waiting until they reach a wireline phone, such as a public payphone. On the other
hand, mobile wirdess is a persond service with the phone carried by a single individua. In
contragt, different members of a household can more easly share the wirdline by virtue of
occupying the same house.

It is dso posshble in principle, that the two services are complementary, at least for
some users. Intra-housshold communication will certainly be facilitated when both types of
lines are avallable to household members.  In that case household members can be reached as



they roam about the locd area Busnesses may redise the same kind of benefits by
connecting itinerant members of project teams.

In the end it is an empiricd issue whether, on net, wirdline and wireless services are
subgtitutes or complements. While per-line usage of the PSTN in the U.S. has reached a
plateau, growth of mobile wirdess usage remains strong. Of course, these trends were greetly
assiged by the rdative price changes between wirdline and wirdess services. For ingtance
between December 1997 and October 2000, it is reported that U.S. prices for cdlular
telephone sarvice fell by 27.0 percent whereas the index for loca charges rose by 9.8
percent.’® Over the 10-year period ending in 1999, the number of cdlular lines grew 2,359
percent while wirdline subscriptions grew just 28.9 percent.*®®

Econometric moddling is needed to isolate the portion of these trends that is
atributable to subgtitutability between the two services. Usng a sample of U.S. households
having a least one wirdine phone, Ahmad, Ward and Woroch (2000) find preiminary
evidence that households treat the two services as subdtitutes in terms of usage. Households
may subditute mobile wirdess for wirdine for non-local cals. Indeed Ahmad, Ward and
Woroch (2000) find higher wirdess usage prices lead to higher wirdline long distance usage.

A form of subgditution that would have more sustained competitive effects would, of
course, be replacement of wirdine with wirdess sarvice. In fact in most countries, growth of
wireless lines exceeds landline, and in some (e.g., Norway, Korea, Jgpan) wirdess total lines
exceeds landline totd.>>” While there is anecdotal evidence that some households-typicdly a
gngle young adult—are relying exclusvely on wirdess sarvice, the numbers in the population
are smdl. Sung, Kim and Lee (2000) observe that, in Korea, not on5y have wireless sdes
overtaken wirdline, but users are aso disconnecting their traditional phones

Another form of subdtitution occurs when new subscribers (usudly a result of in-
migration or new household formation) opt for wirdess access rather than fixed service. The
percentage of individuds who depend exclusvely on mobile wirdess sarvice has been
esimated to be 3 percent in the U.S¥™ and 6 percent in the UK. Alternaively, as a
household's demand for communications increases, it may choose to meet that demand with
mobile wirdess. The FCC recently reported that survey results show that 12 percent of
househol ds chose mobile service rather fixed line when adding a second line 1%

It is important to emphadse the role tha pricing plays in determining demand for
mobile wirdess service and its subdtitution for wirdine.  Typicdly, mobile service is more
cogly than wirdine, though that difference is shrinking. As of December 2000, the CTIA
reports that the average cdlular bill was $45.27 while the FCC edtimates the typicd loca
wirdine bill to be $34 in that same year!®? Of course these figures must be compared
undersanding that the usage levd of the typicad line could be vadly different for the two

155 Bureau of Labor Statistics, Consumer Price Index Detailed Report, October 2000, Table 25. See also
the chaPter by Hausman in thisHandbook.
56 CTIA (2001) and FCC Trends in Telephone Service (2000).

ITU (2001b) counts 35 countries asof mid-2001 in which mobile phones had overtaken fixed lines.

8 In one study, it has been estimated that between 1990 and 1996, 60,000 landlines were displaced by
wireless lines in Nordic countries (OECD, 1995). More recently, the ITU (2001b) notes that in the last ten
years, household penetration of fixed line in Finland has dropped from 94 percent down to 83, during which
time m0b| le hasincrease from 7 to 60 percent.

%9 FCC, Sixth Report of Wireless Competition (2001).

160 o, OFTEL (2000b).

L FCC (2002), op.cit..

162 ECC Trends (2000, Table 3.2).



sarvices. For indance, snce cdlular and PCS sarvices in the U.S. usudly charge by the
minute-whether incoming or outgoing—usage can be expected to be less for the same user.
Until a cdling-party pays (CPP) sysem is implemented, and until measured locad service
becomes prevdent, this pricing regime will exert a drag on wirdess usage. Prepad mobile
sarvice would counteract the effects of high rdaive usage prices for wirdess. So far,
however, prepaid service has not been as popular in the U.S. asit has esawhere.

7.3. Structure of the Wireless Industry

Supply and demand subdtitutability between wirdine and wirdess services is a necessary
condition for competition but aone it is not sufficient. Wirdess sarvices may, due to
imperfect competition, be priced very high reative to wirdine subditutes, discouraging users
from making the switch. The fird decade of the U.S. cdlular indudry illudrates this
dtuation. Structured as a duopoly, with the FCC and the dtates forbearing from regulation,
prices would not tend to fal as much as under unfettered competition.’®®  The limited
spectrum dlocated to the service reative to the capahilities of the origind AMPS technology
contributed to the lack of competition. At the end of 2000, the HHI of the U.S. cdlular and
PCS industry was 1,564 messured on a nation-wide basis in terms of subscribers®*  This
represents a decrease from an HHI of 1,846 from one year earlier. Using data from the early
1990s, Parker and Rdller (1997) find econometric evidence that, prior to the introduction of
PCS, the cdlular duopoly in the U.S. was imperfectly compstitive, and trace it to multimarket
contact and cross ownership among cdlular providers. Ruiz (1994) and Fullerton (1998)
reach more mixed conclusions when testing for various kinds of collusive behaviour.

Another reason why mobile wirdess markets might not achieve competitive outcomes
is ownership of one (or more) of the wirdess carriers by the incumbent wirdline company. A
verticaly integrated ILEC could execute a price squeeze on its wirdess competitors by
charging high rates to terminate ther traffic on the wirdine network. The ILEC could aso
subsdise its wirdess operations by shifting codts to its wirdline Sde assuming that business
operates under cost-based regulation.

With the launch of PCS in 1996, the U.S. wirdess industry was quickly transformed
from an industry of isolated, geographic duopolies to one populated by severd wirdess
oligopoligs. Many of these new cariers had coad-to-coast footprints as a result of large
mergers among wirdess carriers and the availability of national PCS licenses. Today in the
U.S. there are six nation-wide wirdless carriers.'®°

Competition among mobile cariers drives down wirdess prices, and raises sarvice
qudity for the user, and in the process, wirdess becomes a more atractive dterndive to
wirdine service Beddes the advent of PCS, intrawirdess compdtition has intendfied in
recent years for severa other reasons. New digitd radio technologies have expanded the

163 See, however, the chapter by Hausman in this Handbook. Hausman maintains that a number of states
regulated mobile service prices and that this regulation resulted in higher prices than in those states that had no
price relghjlation.

Computed from subscriber totals reported by the largest 25 mobile wireless providers in the FCC's
Sixth Report on Wireless Competition (2001, Table 3, p. G4). These data are on a national level; taking an
average of HHIs computed for individual MSA and RSA markets likely will produce higher levels of
concentration.

185 AT&T, Sprint, Nextel, Verizon, VoiceStream, and a joint venture between BellSouth and SBC,
Cingular Wireless.



aray of posshle wirdess sarvices. PCS in the U.S. and GSM dsewhere are exanples. The
FCC reports that, by the end of 2000, nearly 91 percent of the U.S. population had available
three or more mobile wirdless providers, and nearly 75 percent had five or more.*®®

Outsde the U.S, privatisation of state-owned wirdess cariers and the opening of
exiging wirdess makels to entry by private cariers intensfied competition in these
markets*®”  In markets such as Europe, CPP and pre-pay systems and the prevalence of
measured fixed service added to the growth of wirdess service relative to wirdine.

7.4. An Assessment of the Wireless Threat

We can expect that, in time, the threat posed by wirdess will grow as competition among
wirdess providers further drives down wirdess rates and as deregulation continues to
rebalance locd basic sarvice charges!®®  Technologica advances will continue to close the
qudity and bandwidth gaps between the two technologies. Redentless build out of wirdess
networks has enveloped ever-lager sarving aess. In the very near future, wirdess will
overtake wirdline in both access lines and usage in many of the mgor developed countries of
the world.

Despite the pressure on price and quadity, wirdess is not likdy to supplant the wirdine
network anytime soon. The PSTN offers consderable advantages. Foremost is the fact hat
the wirdine network is dreaedy built and ubiquitous. On the daa front, wireine is likey to
maintain its lead as the two technologies will continue their cat-and-mouse race to ever-
greater bandwidth.

More likdy, wirdess will fill the geogrgphica and product gaps left open by the
wireline network. New wireless technologies on the commerciad horizon promise to do
exactly this ‘Ultra wide-band wirdess technologies teke advantage of under used
frequencies scattered throughout the radio spectrum to deliver data.  Other emerging wireless
technologies do not use the eectromagnetic spectrum at al. ‘Free space optics’ for ingtance,
trangports information on low-power laser beams between two points within line of Sght.

Many of these technologies are speculative and some are sure to fal. One technology
that was touted as highly promising and attracted enormous financid backing a few years ago
was saellite mobile phone.  Launching dozens of low earth orbit and middle earth orbit
sadlites which function as cdl dtes dreaming across the sky, these sysems promised to
reach the most remote regions on the globe. The systems were very codtly to build, operate
and maintain, and consequently resulted in very codly handsets and high per-minute rates. In
the end, severd well-financed projects lost hillions of dollars and ended in bankruptcy—
including Motorolas Iridium and 1ICO Globd Communications. Furthermore, satelite
Internet access services such as the one offered by Tdedesic use telephone didup access for
the uplink portion of the connection.*®°

This is an important feature of dl wirdess technologies while they can technicdly
subdtitute for wireline service, they will not operate completdy independent of the PSTN for

166 FCc, Sixth Report on Wireless Competition (2001, Table 4).
167 OECD (2001) reports that presently all of the mobile communications industries of its 29 member
countries are competitive when 23 of them were organized as monopolies a decade earlier.
8 In fact, Federal law forbids taking account of CRMS when determining the extent of competition for
wireline incumbents. Omnibus Budget Reconciliation Act of 1993, 47 U.S.C. 332.
169 Two-way satellite high-speed data networks are being deployed however.



the foreseeable future. Even a connection that is wirdess at both ends must travel through an
earth-bound switch. Effectivdly fixed and mobile wirdess technologies gpopend a “radio tal”
to a wirdine network. To be of value to prospective users, a wirdess network must physcaly
interconnect with the PSTN so that the user can reach land-bound users. In that case the
wirdess providers mugt reach agreement with wirdline networks to mutudly terminate traffic
at affordable rates. Progress has been made in this direction. In the U.S,, law requires wirdine
common carriers to interconnect with commercid mobile radio services!’® The WTO's Basic
Agreement on Telecommunications also requires interconnection a non-discriminatory  rates.
Note thet, until the TA96, cdlular networks paid to receive traffic from ILECs as wdl as
paying them to terminate mobile traffic. Another important obstacle, one that is crucid to
entry into the resdentid market, is the asence of number portability between wireline and
wirdess sysems, aswell as among wireless carriers.

8. THEFUTURE OF LOCAL COMPETITION

Where market forces are dlowed to operae, history shows that the loca exchange industry
tends to swing between monopoly and competition. Over the years, New York City illustrated
this pattern in high rdief. The current wave of competition in the U.S. and dsewhere is not
unique, though it has proved to be more subgtantia, and it is likely to be more sustained than
previous episodes.

While monopoly over loca network markets has been the rule rather than the
exception, competitive pressure on loca services markets has been incessant.  Often the
assaults are indirect, attacking a narrow niche that is ether outsde the purview of regulators
or beyond the principd interests of incumbent providers'* On occasion, these forays
establish a beachhead that later expands to compete with the incumbent’s core markets. This
occurred when CAPs began as cariers carriers and then gradualy migrated into the delivery
of switched servicesto homes and businesses.

Invarigbly a the source of successful entry is some technologica advance that enables
a new sarvice or is a new way of ddivering an exiging service. A recent example is Internet
telephony. |P telephony origindly gpplied for internationa cdling, but now it is emerging as
an dternative platform for locd caling, spurred on by the phenomend growth of Internet
indant messaging.

Market forces that drove the industry toward high concentration in the past
nevertheless remain strong and pervasve today. Scade and scope economies deriving from
network structure have not vanished. Network externdities that reward firss movers and large
incumbents are less prominent in mature telecommunications markets where penetration is
nearly complete and dl mgor networks are interconnected. Rather, in today’s more
competitive environment, the focus has turned to ‘ownership’ of retall customers. A product
of supplier reputation and user switching codts, this demand side effect dso works to the
advantage of large-scale producers.

Policies that seek to inject competition into loca network markets by sharing
incumbent networks with rivals seek to have the best of both worlds. Unbundling of network
sarvices and resde of retall services preserve the benefits of unified production of network

170 Omnibus Budget Reconciliation Act of 1993, 47 U.S.C. 332(c)(1)(B).
171 several examples of this pattern exist in data communications services.



sarvices while a the same time fadlitating competition for retall services The same is true
for policies of structural separation of network services.

From dl indications these approaches have faled to take full account of the
transaction costs incurred when sharing facilities and resources among competing providers.
These transactions have triggered much haggling, contracting and monitoring, and in the
wors cases, litigation and enforcement. The extent of the transaction cods, broadly
interpreted, generated by implementation of the TA9% was clealy an unplessant revelaion
for itsframers.

An important source of these costs can be traced back to the misdignment of
incentives of incumbent providers and new entrants. In the end, unbundling is an unnaturd
act for a veticdly integrated provider. It is no surprise, therefore, that unbundling was
virtualy unknown prior to the recent opening the loca exchange. Ingead we saw fierce
battles over interconnection of competing networks dating from the earliest days of the
industry.  Redidicdly, a goa of pefect interconnection, or the complete absence of
discriminaiory  trestment of affilisted and unaffilisted partners, is unaitaingble.  The
embedded loca networks we have today were optimized for exclusve use by a monopoly
carrier, not for wholesale supply of unbundled elements or other network services.

The truth is many geographic areas and customer segments—especidly smdl
markets with low populaion dendty, or cusomer groups with highly specidized service
demands—are efficiently organized as monopolies As a consequence, a prescription of
ubiquitous competition may be no less harmful to socid wdfare than an integrated monopoly
in each and every market.

In addition, service-based compstition is inherently limited because competitors are
restricted by the price, service and technology choices of the infrastructure owner. At best,
over the long run, it offers a stepping stone to competitors on their way to building access
networks of their own. Facilities-based competitors do not suffer from these same infirmities,
and because of the durability of ther invetments, entry of this kind is more likdy to have a
sustained impact.

When exigting networks are redeployed to provide locd service (eg., cable telephony
and dectric powerline sysems), facilitiesbased entry can be rdatively quick.  These
dternatives do not avoid the time and expense of negotiating interconnection agreements with
incumbents, nor the risk of shifts in regulatory policy or legd rulings toward this kind of
compstition. But the incrementd expense of entering with facilities, as well as reductions in
asociated sunk investment, make this a paticularly effective and attractive competitor to
incumbent carriers,

Experiments with open competition underway around the world offer tests of the
relaive merits of infrastructure and service competition. Comparison of the experience in the
U.S and UK. is a case in point. Whereas the U.K. has favoured facilities-based entry ever
sgnce privatisaion of BT, the U.S. was a leader in implementing network unbundling and
resde. By the end of 1999, fixed line competitors were reported to have achieved a 15.4
percent share of access lines in the U.K., three times the 5.44 percent penetration achieved in
the U.S. the mgority of which is resold locd loops'’® Of course, market and ingtitutional

172 OECD (2001 Table 2.4). Recent survey results from the U.K. in early 2000 reveal that no fewer than
22 percent of households obtain a fixed line service exclusively from a competitive supplier, invariably a cable
operator, with 28 percent taking some fixed line service from aBT competitor. See OFTEL (2000d, Figure 3a).



conditions differ ggnificantly between the two countries, as did the development of
incumbent and dternative networks a the time when loca markets were opened to
competition  Yet the smilarities between the two countries were close enough to make the
comparison ingructive.

Feacilities based competition faces its own obstacles quite asde from its enormous
cepitd requirements. As with any network, facilities-based entrants must locate their
equipment and links over land, under ground and through the ar. Acquiring rights of way is
essentid, if often tedious, as when gaining access to building tops and riser space. Municipa
authorities can be dingy with their public resources, and may even atempt to tax the new
providers.

To tap the benefits of infrastructure competition, policy makers must resolve severd

difficult issues.  Arguably less chdlenging than implementing service competition, regulators
neverthdess must drive to extend symmetric trestment to different carriers, different regions
and different services  Effident policy toward incumbents and new entrants is particularly
nettlesome, and the problem of incrementd infrastructure investment poses dicky issues.
Opening thexe fadilities to competition will diminish incentives to build it in the fird place,
but if not, then competitors will necessarily dand a a competitive disadvantage. A good
example of this is the ‘next generation network’ (NGN) that has been predicted for some
time. This dl-opticd, al-packet network is intended to supplant the ageing PSTN but, given
their pogition in the market, ILECs will build at least a portion of the NGN in dl likelihood.
It seems inevitable that, in the end, any initiative to open loca networks to competition must
undergo a long, aduous trandtion period, especidly coming after decades of regulated
monopoly or dtae ownership. During this time, firms must learn how to compete, whether
they are entrants seeking to bresk into locd markets, or incumbents responding to the
competitive threats. Consumers are coping with a wide array of providers and the plethora of
services options and new technologies. Regulators must grope their way toward means to aid
entry by new competitors without destroying investment incentives of incumbent carriers. At
this time, too little hiory is avalable to draw inferences about the effects of dternative
policies on locad network markets. Time is needed before it is known how this process will
operate and which policies are superior. Meanwhile, it is important to let the experiment run
its natura course.
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