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Introeduction.
This paper investigates one of the fundamental assumptions

underlying contemporary telecommunications policy. The assump-—

ticn in question is what I will call the principle_of open

intercomnmecticon of competing carviers and the effects o«f the same
cn telecommunications markets. In essence, this view holds fhat
the once-moncpolistic public telecommunications network can be
made as competitive as the neighborhocod grocery store if all
carriers are required to interconmmect with each other according
to uniform technical standards and nondiscriminatory tariffes,
Interconnection is believed to cpen telecommunications markete to
free competition by ensuring that neither compatibkility standacds
ner network externalities can work to reinforce the dominance of
an established network. A carrier’s refusal to interconnect its
rietwork with other systems ie seen as an inherently anticompetive
exercise of moncpoly power.

It is no exaggeration to say that interconnection policy is
the keystone of the contemporary response to the problem of
monc-poly.1 With roots in older antitrust and common carrier
principles. the ideal of cpen intercomnection has beern applied
with increasing consistency fiom the days of the MCI decision in

19649 to the Egqual Access and ONA proposals of the 1980s. Yet the

m

principle iteself and the economic assumptions underlying 1t hav

never been subjected to much critical scrutiny.
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Fram & historical standpcoeint, cpen interconnection is a
major policy innovation. In the "bad cld days" of telephone
caompetition in the early 1900s, competition meant that telephone
subscribers were fragmented into two or more unconnected systems.
Those who wanted access toc everyone had toa buy duplicate subscrip-
ticns. By 1710 the ccuntry was faced with what appeared toc be a
tough choice. Competition, with its innovation and price
constraints, coculd only be purchased at the price of fragmenting
subscribers. Monopoly could bring universal interconnection of
telephone users, but eliminated price competition and the techno-—
lcgical dynamism of the market. The perception that there was an
inherent, irveconcilable conflict between universal servicet
and competition was the primary motive behind the choice of
regulated monopoly as the instituticnal framework of telecommuni~
caticens. Today’™s open interconnection policy, however, appears
to =sidectep the whole dilemms. It promises competition without
fragmentation; universal access without monopoly or rate
regulation. It almost sounde too good to be true.

It may be. This paper challenges much of the conventional
wisdom concermning intercommection, competition and monopoly.
Using bhistaorical cases, it demonstrates that interconnection
tends to mabke networks complements rather than competitors, and
can easily preempt network competition rather than promote i1t.
Conwversely, the nonintercommection of alternate networks can be
both procompetitive and socially beneficial in certain ways.

Much of the thear;'suppmrting cpen interconnmection, in fact. is

based on an incorrect reading of telephone history.



The paper reviews the thecretical literature suppeocrting
open interconmnecticon and shows how 1t fails to recognize a

crucial distinction between the effects of interconnecting

Networks have a special economic trait, which I call nonhomo-—
geneity, that makes the effects of mandated intercommection more
problematical than the standardization of equipment interfaces.
The paper is cast as a critique of some of the assumptions
underlying current policy. 1t does not attempt to propose a
full—fledged alternative poclicy or theory. It i=s intended to
raise questicns rather than to answer them; to stimulate debate
over i1ssues that have not been adegquately considered rather than

to define = new direction.

Theoretical Foundations of Open Interconnection

Twe distimct but closely related bodies of theory provide
the foundations of the current approcach toe interconnection. Ore
greup focuses on the competitive effects of standardization and

compatibility in system—selling industries. The cother group

v

nalyzes the competitive consequences of the "network
externality,” a name ccined by economists to describe products

that become more valuable as more pecple use them.



The literature orn the economics of standardization sprang
intc existence in the mid—-1270s in conmmection with the IEBM and
ATET antitrust cases, and has beern steadily expanding ever since.
It ranges over subjects as diverse as bank cards., railrcad gauges
and the effects of standardization on product guality. I will be
concerned here only with those works that deal with the strategic
uses of compatibility in a competitive environment.

Much of this thecry is a rather straightforward application
of the concepts of tying and vertical foreclosure in antitrust
law. According toc this view, a seller with market power in one
commodity can yegquire i1ts users to purchase a second good by
tving or bundling 1t with the first. or by refusing toc permit
consumers to use competitively-supplied complementary goods.

Both activities are believed to injure buyers by restricting
competition in the market for the second good, and injure other
csellerse by acting as a barrier to entry.

In the mid-70s, economists discovered that technical
cempatibility relations could be used as tying mechanisms and
bBarriers to entry. By deliberately designing proaducts so they
viculd not work with the components or systems of other
manufacturers, a producer could lock buyers intoc his product line
and shut cother producers cut of the market. They alsoa chserved
that businesses with large market shares exerted disproportionate
influence aover the proFess by which industrywide syandards wer e
set. A successful standard-setter thus cccupies the "dual role

of rival and rulemaker”3 and is well-positiconed to explcoit



compatibility as an anti-competitive weapon. Examples were
praevided by studies of the behavior of IBM in the 19704 and of
kodak s dominance of the photography industry.5

This line of analysis lent itself to clear policy
prescriptions. System markets dominated by & single producer
with the power to unilaterally establish {(and strategically
manipulate) standards could be ocpened to free cmmpetitian by
setting uniform, public standards. Standardizing the interface
between computer components, for example, permitted manufacturers
who could not compete with IBM in the production of complete
computer systems to enter the market for individual componentes.
It glso allowed consumers to "mix and match” the products of
variocus manufacturers. The literature contains some recocgnition
that competition between complete systems is possible without
cnmpatibility,6 but puts ocverwhelming emphasis on the
procompetitive effects of compatibility,

The same locgic was readily applied to telecommunications,
Indeed, the theory recocgnizes no gqualitative distinction between
telecommunicaticons networks and computers. camevras or any other
kind of equipment. The telephorne network was viewed as a big,
publicly extended "system” like a computer, with the lccal ex—
change. terminal equipment and long distance as tts Ycomponents.”
ATET = refusal during the “H0s and 705 to permit the conmection
of rival long distance networks or terminal eguipment was the
economic and moral equivalent of IBEM s use of incompatibility to
thwart competition. It extended moncpoely control from one

market, the lccal exchange, to cther, potentially competitive



complementary goods.

Of course, economists recognized that compatibility per_se
was ncet the issue in this cese. The vival networks and terminal
equipment were capable of working with the ATET metworky but the
dominant carrier was unwilling toe connect them. AT&T = behavior
amcunted to vertical foreclosure rather than tying.7 The
economic analysis identifying this behavior as ”ant;cnmpetitive,"

however s was identical toc that which had supported the

standardization of computer component interfaces.

Network externalities.

A product is said to possess "positive consumption
externalities” when ocne consumer s utility i1s ernhanced by an
"incresse in the number of other consumers of the same pTDduCt.B
The concept is particularly applicable to networks of communica—
tioms the value of which directly depends upon how many other
necple join the same netwoerk. This aspect of telephone service
was rvecocgnized long before economists formalized the concept,?
and was ofter used in conjunction with arguments for a moncpoly
telephone system.19

Because their value as & means of coordinating product
design depends upon how many octher producers wee thems industry-—
wide compatibility standards are strongly characterized by
network externalities. The literature on compatibility standards
and network externalities thus overlaps to a significant degree.

Competition in markets with network externalities has

special characteristics. HRecause much or all of the value of the



product 1= derived from the fact that everyone else is using it,
competition can become a battle for mutually exclusive control of
market.1l For example, the manufacturers of competing AM

sterec equipment seek toc establish their AM sterec format as the
de factoc standard. Should cone of them succeed, the equipment of
the losing manufacturers will become cbsoclete because of its
incompatibility with the dominant standard.

Network externalities give the competitive process a
"bandwagoen effects;” consumers will wait forva product or network
tc establish a clear lead over its competitors and then
collectively flock to it, making its success self-reinforcing.
Once dominance is attained, morecvers. i1t can become self-
perpetuating. The continuved use of the OWERTY keyboard design
despite the availakility of more efficient layouts 1s a common
example of what Farrell and Saloner call the "excess inertia” of
ar established standard.l1

From & policy etandpocint, the network externality concept
appears to point clearly in the direction of universal intercon-—
nmection. Dividing subscribers reduces the value of communications
networks., The thecory alsc suggests that large, ecstablished
networks have inherent advantages that cannct be overcome without
resart to compulscory intercormection with smaller rivals. FRefus-
=1 to interconnect gives the larger network the full benefit of
ite supericr =size while imposing risks and costs on those who
might choose to switch., Interconnection neutralizes the competi-

tive advantage gained through the network externality and makes



competition a matter of price differences.

The received economic wisdom regarding interconnecticon can
e summarized as follows:

fA) The competitive issues raised by network interconnection
are no different than those raised by equipment compatibility.
Both are treated within the framewcork of the tying and vertical
foreclosure concepts, which emphasize the procompetitive effects
of breaking up integrated systems intc compatible-component
markets.

B) Regquiring a dominant carrier tc interconnect with ite
rivals promoctes competition by eliminating vertical foreclosure
and overcaming the inertial advantage created by the network
externality.

C) A dominant network provider will refuse to intercormmect
with & competitor except under' legal compulsion. FRefusal to
intercommect can always be interpreted as anti-competitive, and
has ne sccilally redeeming features.

If we were writing a television commercial for the policys
we coculd claim that 1t cpens "bottlenecks," prevents "lock—in."

and =stops "leverage.”
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History ve. Theory

Much of the prevailing theory abcut interconection has its
rocte in historical analysis. The conclusion that dominant
systems or networks will not intercornmect with smaller cnes, and
that the effecte of this practice are anticompetitive, is
suppoarted by referencé ta ATET s early history. The standard
interpretation heolds that ATET s refusal to intercomnmect i1ts long
distance lines and lccal exchange facilities with the indepen-—
dents undermined the viability of the competition and eventually
brocught them to their knees. 13 The actual history of Bells
interconnection practices.s however, tells a different story.

Bell*=s intercommection policy went thrcough a gradual
process of relasaticna from 1902 to 1713, Table 1 sets cut the
variocus stages and shaws how they are related to the status of
independent competition. The Table and the accompanying
=statistice show that the relationship between intercomnmection and
cempetition is almost the oppesite of that posited by the
conventional theory. The independentes flocurished under the most
restrictive intercoinnection practices and declined as Rell policy
wae liberalized. Furthermore, much of the change was driven by
market rather than political pressure.

From 1294 until about 1202, Bell exchanges would not
connect with any independent. pericd. This policy was totally
ineffective &t containing independent growth, as is evident from

a glance at the statistics. During those yvears 6,608 independenrt



exchanges were established and the number of nonconnected indepen-—
dent subscribers grew to 270,000, abocut 47% of the toctal
telephornes in the U.85. The independents toock roct in the smaller
towns and rural areas that had been neglected by EBell. As they
gained momentum. however, they increasingly set up exchanges in
cities already cccupied by Eell. By 1898 32% of all Eell
exchanges in cities with populations ocver 5,000 had competing
independent exchanges operating alongside thems by 1202 the
number had grown to 56 percent.lq In negotiations with city
governments, the upstarts often used their exclusive access to
independent e)xchanges in surrounding areas as a compelling

argument for a second franchise.

After absclute nonintercommection failed to stem the rising
tide of competiticn, Bell in 1202 turned to the policy of “sublic-
ensing" irndeperdent E}:changes.15 In the sublicense contract,
Bell zgreed to interconnect its toll lines and exchanges to an
indepencent loccal exchange, subject toc three conditiocns: the
independent had to be leocated in a2 community with no Bell
exchange, 1t had toc lease Western Electric—manufactured instru-
ments.s and it had to agree not to comnmect with the toll lines of
Eell’s competitors. In return. Bell promised not to set up a
competing exchange.

Sublicensing was an important departure from its prior
helief that Bell and Bell alocne cught to control the nation’s

telephone network. In the internal debates over the new policy.
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i1ts advocates pointed cut that it was better to relax the intev-
comnection policy and gain access to communities where there was
no Bell excharge than to allow noncomnected and potentially com-—
petitive networks to develccp.16 In cther words, sublicensing
was & method of pre-empting exchange competiticon and undermining
the long distance developmernt of the independents, and wacs
immediately recocgnized as such by the financial and ideclocgical
leaders of the independent movement .17

For the next eight years, sublicensing proved to be one of
the most effective means of checking the spread of independent
teleghony. In 1903, the Bell company in the Ohic, Indiana and
Illinoié regicn had 114,000 subscribers of 1ts cwn and wac
cormnected to 20,000 sublicensed subscribers. It was widely
rerceived as being on the verge of collapse in the face of the
ivtdnse competiticn. A new manager, L.G. Richardson, took
contral in May and began toc emphasize sublicensing. "We have &
well-cvrganized force of men in the field working on the
sublicense prope=ition a1l _the time." he wrote to national head-
quarters.la By January 1, 1708, the number of Central Union
subscribers had grown to 188,000, a respectable increase—but the
number of Central Union sublicensee subscribers had surged to
192,000,19

Comecting with independent exchanges tocok the wind ot of
the s&i1ls of independent long distance companiecs, which could
ocffer exclusive conmections to fewer and fewer locations.

Significantly, however, Bell was forced to relax the coenditions

it attached to intercomnection. Eventually it abandoned both the



demand that Bell instruments be employed and even the stipulation
that no other leng distance company could terminate in the
Exchange.EQ Table 1| shows the dramatic increase in the
percentage of noncompeting independents who agreed toc connect
with Bell as its policy was liberalized. Starting with cacnly 12%
in 1902, Rell by 19209 had won over 794 of the independents in
communities with no Rell exchange.

The story so far conflicts with the conventional wisdom on
several counts. First, the refusal of an established network to
caonnect with its competitor does not necessérily make survival of
the competitor impossible. even when the established network has
a 20-yvear head start and dwarf=e the newcomer in size. Second, a
larger competitor may intercornmect with smaller competitors
into 1ts system will isclate 1t from significant markets and/or
will provide the mucleus of a larger competitive system. In
cther worde, smaller competitive networks do have appreciable
bargaining power in their relaticns with larger networks,
especially when the established network is unable to develop the
market fully. Third., and most i1mportant, intercommection can be
a powerful method of preempting competition between end-to—-end
systems. Networks have a natural incentive to enter the same
territories and markets and compete when they are not comnected,
because the abksence of interconnection forces them to build
duplicative facilities to gain access. When they are connected.

they tend to cooperate and divide territories and markets.
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My next example is an "equzl =zccess” case th:st ic= directly

lac= 30

ok

0
B

o

comparable toc cur present policy, except that it t
years ago, between 1908 and 1%212.

Sublicensing nctwithstanding, until 1906 the Rell system
steadfastly refused to connect with independent exchanges in
towns where there was alsc a competing Bell exchange. In
responses the United States Telephone Company was organized in
1900 toc serve as a long distance company connecting the many
independent exchanges in Ohic. U.S5. Telephone’s tocll contracts
called for exclusive conmecting rights with independent exchanges
for 99 years. In this respects they were no different from the
Bell System™s contracts with its licensee companies, which alsc
established exclusive connecting rights with the parent company,
except for the fact that U.5. Telephone usually did not acquire
an ocwnership interest in the connecting company.

By 1208, U.S5. Telephone was furnishing long distance
service to several hundred independent exchanges reaching 325,000
telephanes.a1 Because of its success.: Bell was forced to
reverse its peclicy of refusing to make tcocll connecticons with
cempeting loccal exchanges. In late 1906, it began toc actively
compete with U.S5. Telephone for the lorng distance business of
independent exchanges directly competing with Bell System
exchanges. In Richmond Indiarna, for example, its lcoccal exchange
had 109 subscribters and the independent Home Telephone Company
had abcut 2,500, Bell proposed a commection agreement with the

Richmoend Home Co. that would give its long distance lines access
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tc the independent exchange and vice-versa.

Connecting with both EBell and Independent long distance
lines clearly made &ll but the most ideclocgically anti-EBell lcoccal
exchange managers happy;EB they received connections to the
subecyibers of both systems. But just as clearly, 1t threatened
the viability of the U.S5. Telephore Co. In 1908 the independent
long distance company sued four local exchanges in Dhic for
breach of the connecting contract, and won an injunction from the
Ohic Common Pleas Court. The case was appealed by the Eell
interests toc the Ohic Supreme Court, and went from there to the
highest federal court in the state, the U.5. Circuit Court of
fppeals.

The Cocurt®= decision, made in Jarnuary of 19213, prohibited
U.5, Telephone’s exclusive toll cennecting contracts as
monopolistic and against public policy. Its reasoning will scund
familiar to any contemporary advocate of the anti—-tying view:

The local company has tied up 1ts long distance businecss.

It cannot take geneval advantage of competition from time

tc time arising, no matter how advantagecus to 1t or 1ts

patirons. and 1t cannot expand i1ts ocwn business heyond its
then existing limits intoc competition with the long dist-
ance companys noc matter how advisakle such extensicn and

competition might prove to be.24

The court held, in effect, that only egual access to the
local exchange could preserve competition in long distance. The
court’s belief that exclusive tying contracts suppress. and that
nendiscriminatory access to the exchange promotes. competition is
=t3111 the prevailing view. In point of fact, however, striking

down the exclusive toll connecting contractse was & major factor



leading tc the eliminaticn of competition between Bell and the
Independents in Ohic and Indiana. Once it was assured of access
to independent loccal exchangess the EBell System had no need to
maintain duplicate exchanges in loccations where the independent
was stronger .. In cities where Rell was strongers the independent
exchange could not benefit from being the exclusive avenue for
making toll commections to other independent exchanges in the
regiocn. Freguently, they scld cut and left a local monocpoly to
EBell. At the same time, the U.S. Telephone Co. was in no
position to compete with Bell’s extensive long distance lines
without exclusive access to independent exchanges. The
independent long distance company scld ocut scon after the

The collapse of independent long distance competition at
this time was followed by demands for open access to ATET = Long
Lines. and created the political pressures that led to the
Fingsbury Commitment in December of 1913. Far from preserving or
aiding independent toll competition, the Kingsbury Commitment wacs
tantamcunt to ite obituary. It sigrnalled the independents”’
willingness to rely on the Bell system as the nation’e backbone
network and the end of their attempts to compete with it.

The Table 1 indicates that interconnection was more
effective a2t eliminating competition than acguisition. The
percentage of Bell-ocwned telephones only increased from 494 in
1202 to S5% in 19213, while the percentzage of subhscyibers in

noncompeting independent exchanges connected to Hell went from

12% toc 8394 in the same period-
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At both the loccal and long distance levels, intercommection
quickly resulted in complementarity, not competiticn—in inter-—
connected monopolies in separate territories, rather than in
competitive vivalry conducted by overlapping systems. That the
actual consequence of interconnection was to eliminate rather
than promote competition is clears the historical record leaves
little room for doubt about this. What is lesé clear is why this
should be sc. The euwplanation is that the fundamental force driv-—
ing telecommunicaticons competition at that time was not differ-
ences 1in technology or costs, but differences in accesss i.e.y in
who was connmected to whom. The very thing that sustained multi-
ple, rivalrocus, overlapping telephone companies was the fact that
none of them had universal, nondiscriminatoery accese to all the
telephone users or exchanges 10 the area. Consequently, one
telephone company could use ite so—called "bottleneck"” control of
some exchanges to win subscribers and business in the territory
of ancother telephone company. By the same tokens ite "bottle-—
neck” status assured that anyone who wanted to compete with it
had to build duplicate facilities i the area it controlled 1f it
wanited to be able to veach subscribers there. Unequal access was
the prime mover of competition.

Locking back on this experience, the tendency now is to
emphasize the costs of this kind of competition——the need for
businesses to take cut duplicate subscriptions. the firagmentation
of subscribers into uncormmected networks, the unstable financial

L. . . . =
conditicons brought on by compet1t1an.8d There are, however,
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positive sccial benefits that should noet be overloothed.

The experience of 1894-1%913 shows that competing networks
that are not interconnected have a powerful incentive toc be as
universal as possible. The network externality places a premium
ey universality and turns competition intoc a Tace toc connect as
many subscribers and loccations as poscesible. Where the networks
aoverlap, competition takes the form of attracting new subscribers
with lower rates or better service, thus overcoming the alleged
underproduction incentive created by the network externality. In
this kind of competition, there is no potenfial for creamskimm-—
ings each network must strive to duplicate the facilities of its
rival. The Eell policy of maintaining exchanoes in unprofitable
lccations for the sake of universal service emerged during these
year5.86 Had there been intercomnnection between Bell and its
rivals, either network could have relied on octher networks to
service the unprofitable areas.

The U.S5. achievement of universal telephone service must be
attributed in large part to the rapid development that cccurved
during the competitive erasc’/ and particularly to the
structural characteristice of coempetition between nonconnected,
end—toc—end systems. Superior universality was ATET s greatest
advantage in the competitive battle. While the benefit=s of
telephone competition in this pericd have beesn amply documented
by other writers, they have not realized how many of thocse
bernefits were corntingent upon the rival networks not being
connected, Instead, focllowing curvent doctrine. they tend to

suggest that intercomnection would have aided competitign.ee
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IIX

Contemporary Applications

Does intercormmection have the same effects on competition
today? On the face of 1t, 1t would appear not to. The emergence
cf long distance competition and local exchange bypass has taken
place alongside--some would say because of—-—cocpen interconnection.
On closer inspection, however, the pattern éf complementarity
emerges. Consider first the case of long distance competition.

At the time of the FCC's Specialized Common _Carrier

decisiocn in 1270, the new private line carriers said that they
intended to build their ocwn loccal distribution facilities. Some
preferred toc assume end toc end responsibility and had no interest
in interconnecticn with Bell.£9 QOthers planned to rely on
interconmection with ATAT s loccal facilities i1n some cases, but
the record gives the impression that they viewed this as a
temporary expedient.3? Whether the alternative carriers could
have survived without interconnection is a moot point, however.
for the FCC made ATET supply connecting facilities to them from
the beginning. The new carviers were authorized to provide
private line service alone, which involved connections with 2 few

larce

N
iy

ustomers and comprised only about 3% of the total market.

7]

This made the interconnecticon issue appear to be less i1mportant
than the need for specialized services which. according toc an
abundance of testimony, ATET was not adeguately supplying.

MCIs surreptiticus entry into switched MTS service in 1975

abruptly changed =11 that. By combining its ocwn microwave



19

network with local Bell switched services, MCI was able toc avoid
the separations and settlements process and offer discounted
switched long distance service toc a mass business market. Once
its right to do so had been decisively upheld by the court5,31
the policy of cpen interconnection of competing carriercs was
partially ocperative in the long distance market. It became fully
cperative following the divestiture and the implementation of
equal access.

Clearly, the fledgling specialized carriers of the early
*70s could have been a major force in the development of

alternative loccal distribution facilities. Eqgual access inter—

n

conmection, however,. made 1t urmmecessary for them to do sc. As
result, today, ten years after Execunet, interexchange carviers
rely on BOC local exchange facilities to carry 99.%4 of their
interexchange traffic and to reach F7.97999% of their
customers.32  Interconnecticn has produced complementarity

rather than competition. It has allowed competitors to exploit

n

T

e artificial gap between prices and costs in the longo distance

bl

arena while leaving the jocb of terminating traffic to the RBell
COMpRNIES.

Open Network Architecture afforde ancther example of the
not-soc—competitive effects of ocpen interconnection.33 The
program is intended to unbundle basic network service elements 1n
aorder to allow erhanced service providers eaqual access to the
pubklic through the BOCe™ "hottleneck" loccal facilities. Yet the
BCs themselves openly view OMA as a way of discouraging the

development of alternatives toc their networks. Enhanced service
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providers have varicus technolegical alternatives to the local
exchange, ranging from FM subcarriers to CD/ROM discs delivered
through the mail.39 By opening up their netwoerk to facilitate
its use by enhanced service providers, the RBOCs aim to keep them
on the public network, and to increase the utilization of their
network.3Y The BOCs alsc realize that they have many valuable
services to offer enhanced service p%oviders, such as billing and
joint marketing arrangements. As wiéh sublicensing in the early
1900e, interconnecting suppliers tenés te make them complementary
rather than competitive.

Interconnection does prevent an established network from
deriving & competitive advantage from its control of access to
suhecyibers, But by doing st 1t largely abtolishes competition in
the production of accecss i1tself. Indeed. the existing reqgqulatory
proceés not only gives telecommunications companies the right to
intercoenmect, but alec considerable influence ocver the terms and
congiticre of i1nterconnecticon. The egueal access and ONA programs
amcunt to nothing less than & publicly administered reconficura-
ticn of the local exchange netwerd to suit the needs of large
users. khys, given these conditions, woculd anyone bother to
constyruct an alternative local excharnge? Competition become=s a

matter laccating cost and rate disparities in discrete markets.
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IV

Networks and Homocgeneity

In the preceding section interconnection was analyzed
largely in terms of historical cases. The next section attempts
to give the analysis a thecretical greunding. In what follows, 1
will elaecrat» on the subject of the homogeneity of networks and
show how it is central to interconnection policy.

Intercoennection is normally discussed by economists as if
it were a straightforward compatibility issue. In terms of the
economic and competitive issues it raises, the interconnection of
telecommunications networks is supposed te be no different in
principle from the standardization of the interfaces between
computer components, photography equipment, or telephone CPE.
Farrell and Salcner, for example, use the equal access program as
an example of "standardization."36é

There is a difference between the twte, however. The
importance of that difference can be ascertained by contrasting
the FCC’s CPE registration program, which standardized the inter-—
face between terminal equipment and the ATXT network, with the
interconnection of local and competing long distance networks
brought about by the divestiture and the equal access program.

CPE compatibility did exactly what the economists said it
was supposed to do. It abolished tying between ATET s network
facilities and i1ts terminal equipment, thereby allowing hundreds
of equipment manufacturers to compete fairly on the basis of

price and design. The result was lower prices, greater product
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variety and an almocst total replacement of regulation by market
foerces. The CPE registration program was also relatively easy to
implement and enforce.

The attempt tc create an analocgous "standardized interface”
between the lccal and long distance networks was anything but
simple. It required ripping apart the telephcocne company, technic-
ally redesigning the wheole local-long distance interface, and
completely revising the flow of revenﬁes in the telephone system.
The process did not decisively replacg monopoly with competitions
it merely shifted the procblem of monﬂpaly‘frcm the locng distance
(interLATA) level toc the lccal (LATA) level. Ironically, all of
the same problems that led to the breakup of ATET still exist in
the LATA. Nov did divestiture veplace regulation with market com—
petiticons moset of the cold eystem of utility regulation 1 still
in places while new forme of requlatory intervention have been
added a= a result. The loccal and long distance rates of ATET and
the BOCe are still regulated, the FCC has kecome heavily involved
in the design and standardizaticon of network interfaces, and sev-
ere line—cf-business restrictions have been placed on the EROCs.

Why has stendardizing the interface between competitive
networks proved to be s« recalcitrant compared to ocur experience
with equipment standardization? Some blame the stubbornness of
Judge Greene or the failure of politicians and the FCC to deliver
cnn the implicit promise of deregulation after the divestiture.
Others blame the general inccherence of the multilayered telecom-—
munications policymaking process in the U.5. All of the above
may be contributing factors. but the real causes are the unique

economic characteristics of networks.
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Networks as_inherently nonhoemegencus_goods.

Competitiocn as we normally define 1t requires that the
products of rival producers be substitutes for each other. En-—
hanced substitutability accounts for much of the pro—competitive
effecte of standardization. Once full compatibility exists, an
Epson printer is a substitute for an IBM printer. Likewise, once
the interface between the networlk and terminal equipment is
standardized. 2 Fanasonic telephone is a substitute for an ATET
telephone. By enhancing substitution, standardization intensi-
fies competition and expande the consumer ™= range of choices.

On the other hand, the MCI and Sprint networks are not full
substitutes for the ATET network. nor are local exchange bypass
facilities full suhstitutes for the ROC network. Ry themselves,
the alternative netwoarks provide communications access to only a
emzll portion of the pecple and locations served by the dominant
carvier. In these cases the competitive alternatives are only
partial, imperfect subkstitutes; in fact, their commercial via—
tility relies very heavily on the access channels supplied by
their rvival.

Ecenomiste who have studied networks have failed to recocg-
nize both the unigueness and the importance of the substitution
iesue. kKatz and Shapirce’s model of network competition is based
on the assumptiocn that networks are homogenous goods if they are
of equal size.37 This means that consumers will view any two
networks as perfect substitutes as long as their gross number of
subscribers 1= equal. When applied to real-time access networks,

such an assumpticn i1s more than unrealistic: 1t chliterates a
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crucial feature of competition. Two telephone networks can be of
equal size but serve completely different subscribers or loca-
tions. In this case the two networks are not perfect substitutes
but entirely different products. Even when two equally-sized
networks contain some duplicating subscribers or overlapping
cservice areas they are still only partial substitutes.

The only way multiple networks can compete as homogenous
products is for each of them to offer access toc the exact éame
subscribers. Here we confrent the central paradox of netwérk
eccnomics. Only by intercomnnmecting multiple telecommunications
networks can we make it possible for them to offer a homogencus
product. Yet interconnecting rival networks tends to make them
complementary rather than duplicative, and thus imperfect sub-
stitutes for each other. Thie point reguires some elaboration.

Assume., fTirst, two competing, noninterconnected telephone
networks, A and B. Hecause they are not cormmected, anyone who
subscribes to B alone will not be accessible to the subscribers
of A, and vice-versa. Only those subscrihers who value universal
access encugh to pay extra will purchase subscriptions to both
networksy, and hence will be available to the customers of both
networks.  In order for the twoe networks to offer a homogenous
product,. 100% of all telephone suhscribers would have to buy
subhscriptions to both & and E. That degree of duplication.
however, i1s virtually impossible as long as the cost of a
subecription 1s greater than zero, for twoe reasons. First,. there
will ke low—-usage subescribers on both networke who will not value

universal access encugh to pay for twe subscriptions. Second,



even if there was noc such econocmic barvier, 100% duplication is
self-negating. If &1l of the subscribers to A alsc subscribed to
B. then any subscriber could cancel his subscription to one of
the networks without laesing access to anyone. In cther words,
100% duplication would require each person on each network to pay
twice for a subscription when they could already call all other
telephone users through only one of the networks. Thus, duplica-
ticomn will mever reach 100%5 noninterconnmected networks will
always offer accesse to different subscribers and hence will be
more or less imperfect substitutes.

Now suppese that A and B are interconnected. Will this
give uvs homocgeneity? It will certainly make the networks perfect
subsetitutes in terms of the pecple and places accessed. But as
we have seen, interconnecting rivalrous networks eliminates the
incentive for them to duplicate each cther. It Ellows network A
to construct access facilties only to the places where it has a
cast advantage over network E while relying on B toc provide
accese to the rest. It also permits either network to refuse to
cempete in markets which they feel cannct sustain both business-—
g=s. Divect rivalry will be confined to a few choice markets and
lccations. Or, in cases where there is a universal moncocpoly
beset by new entirants, competition will emerge in network
csegmentse that are undersupplied or overpriced. but the new
entrants will still rely on the dominant carvier to supply access
toce all other segments. Once intercormected. networks hehave more

like complementse than substitutes.



The nature of substitution in telecommunications can be
clarified by the following representation (see Figure 1). This
simple mcdel represents the network as a matrix, with each
network terminus assigned a row and column. The letters & — n
represent subscriberse or locations. The values in each cell are
arbitrary values chosen to represent the amount of traffic or
information transmitted between the two pointe. The object of
representing a network this way i1s to sﬁow how tricky it can be
to define the "components” of a netwark; Each individual cell
and every possible combination of cells in the matrix represents
2 separate regicn within which substitution can take place. Each

cell (arnd every combination therecf) differs from every cther in

economically important ways.

FIGURE 1

'

Components of a network conmecting A — n pointe.
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Suppose that B represents a corporation®s office in Las
Angeles, H represents a branch office of the same corporation in
San Francisco, and the business is comparing the costs of

constructing a private network with the costs of using the public

switched network. In this sense, the private system "competes
with the public switched exchange for the market represented by
the shaded cell in Figure 1. But the type of substitution going
cn here is nwoct the same as making a choice between two brands of
dcg food or twoe types of computer components. The "market” in
which the buyer shops is not something generic and homogencus
like "lccal exchange” or "long distance"” service. It is very
specific, arnd unique toc that particular buyer., In terms of both
reguired circuit and switching capacity and distance, the cost of
linking those two points will be different from the costs
asscciated with linking any cther twe points on the map. It any
acther points are addeds e.g. if the business considers adding G
to its private network. the whole cost calculus changes. Tele-—
communications networks are not a single product but bundles of
many complementary products, none of which are identical.
Considered in isclation, each cell represents a potentially
homogenous good. If multiple carviers vie for the traffic
represented by each individual cell. and nocne of them combine the
cperationse vegquired to serve that cell with any other cell.
perhaps something similar to what economists define as perfect
campetition can take place. But merely tc raise thie as =
possibkility is to demonstrate its impossibility. There will

always be economies of scale involved in aggregating and
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concentrating traffic from more than cne cell, especially when
lcw density cells are involved. The most likely result of open
interconnection is a patchwork of nonhomocgencus networks with
cempetitive substitution confined to a few high—-density cells.
The networke involved will be mostly complements. and only partly

competitive substitutes,

v

The Policy Dilemmas of Nonhomogeneity.

With the foregoing in mind. we can begin to analyze why the
intercormection of competitive telecommunications networks pocses
more problems than mandating compatibility in eguipment markets.

Current ecanamih doctrine defines the components of &
syetem as complementary goods, and holds that tving or anticompe—
titive pricing can be eliminated by unbundling the components via
standardized interfzaces. Unbundling lowers karriers to entry and
intensifies competition by allowing scbkstitution to ccocur in each
componient of the system. Intercormection has a2 similar effect on
telecommunications networke. It allow=s competitive subkstituticon
to cccur along specific routes or lines rather than Getween
complete systems. But that 1= where the similarity ends. The
"components” of a network are not identical,. mass produced
chjects like computer printers or dog food. They are hundreds oy

even millions of communication links whose economic and physical
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characteristics are all different. The components of a communica—
ticne network cannct be defined in generic terms. There are as
many different components as there are combinations of users.

The lccal-long distance interface provides an excellent
example of how this nonhomogeneity throws a monkey wrench into
attempts to apply compatible-component thinking to networks.
Economists have managed to convince themselves that local and
leng distance are separate components of the network.38  No
hard and fast boundary between the twoe can be defined, howevers
the di=stinction is purely a matter of degree. The ewchange
businesse has always included the provision of tocll service to
suburbks and nearby cities. Historically, the Bell cperating
companies were responsible for regicnal long distance deyelop—
ment. Sometimes the people connected by & network will be cloese
together and scometimes they will be far apart, but there is no
chiective basis for dividing service CDmpDﬂEhtS.Bq

In attempting toc draw component boundaries where none
exist, the legal and regulatory system came up with Local Access
and Transport Areas (LATAs),., Fredictably., LATAs are utterly
arbifrary, being limited to one metropolitan area in some cases
and encompassing entire states in others. As an attempt tco
distinguish lecal from tocll business, they are a total failure:
close to 40% of all tocll calle are made within LATA=s. If local
and long distance are separate but complementary goods like care

ard gasolin=2. why is it such an artificial matter to determine
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where ocne ends and the cother begins?

The arbitrary nature of the line would not be bothersome
ify cnce 1t were drawns 1t resulted in free competition for
homogencus goods. Precisely because 1t is arbitrary, however,
the line will not stand vp in an ocpen market but must be guarded
by regulation. The MFJ preventes the BOCs from carrying traffic
between LATAs; thus, in the name of competition seven of the
rnation®s most likely competitors were removed from the market.
Significantly, no such restrictions were necessary in the CPE
market ocnce the interface between the network and terminal
equipment was standardized. Rcocbust, deregulated competition was
possible almoset immediately, despite ATET s overwhelming share of
the telephone equipment market.

The divestiture®s fictiticus boundary will continue to be
cperative even i1t Judge Greene allows the BOCs into long distance
in the futuwe. The equal access program has created a de_facto
iine of business restricticn by arbitrarily designating the LATA
a= the basis of dividing telecommunications service components.
There may be more efficient ways to crganize service, but orce
the system is engineered and regulated to ensure that local
exchange carriers cannct integrate their inter—- and intra-LATA
metworking in ways that give them a competitive advantage. there
is little to be gained from their entrance intoc long distance any—
viay. The attempt to standardize the elements of a nonhomogencus
product has a tendency to enforce artificial boundaries hetween

telecommunications markets.
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Open Network Architecture i1s a more radical and in some
ways less arbitrary approcach to unbundling. Once agein, however,
the absence of homogeneity poses cbhstacles toe standardization. A
network architecture with standardized interfaces for trans-—
missicn, switching and sigrnalling and completely unbundled
service elements can be defined on paper, of course. But the
concreteness of real networks prevents uniform application of
these criteria. Spatial relatiocnships, the thickness or thinmess
cf traffic. the extent toc which traffic from varicus pointe can
be concentrated, etc.. are all decisive influences on the
economics of supply. The physical heterocgeniety of networks
cften makes it most efficient to combine functions and service
elements. 4 set of unbundling requivrements that males sense in &
New York city central office may be uneconomical in many other
lccations. HNo single set of specifications will work for a
network that cornsists of more thanm one switch. Instead, the
process will reguire & series of judgment calls and contivwiing
regulatory oversight, as did equal access. There are already
scme disturbing signes that conformance to ONA reguirements can
recsult in arbitrary interventions in telecommunications

markets, 40



Conclusicn.

Open interconnection may not be the key to unlocking
moncpoly that it appears to be. As I have shown in this paper,
interconnecting rival carriers can act to preempt full-fledged
competition in the supply of access by making i1t urmecessary for
carviers to duplicate each cther’s facilities. Telephone
competition in the early 1900= brought the U.5. to the threshhold
ocf universal service precisely becausé the contestants were not
connected with each other. Current pelicy, in contrast, fosters
cempetition in high—-density business rcutes only, where markets
are undersupplied or overpriced due tc rate averaging. Increas-
ingly open intercommection policies allow new companies to lezve
the task of providing universal service to the exstablished
network, thereby making it highly unlikely that the benefits of
competition will ever reach the bulk of the population.

The rooct of the preblem ie ocur faillure to understand the
unique economic characteristics of networks. Economic analysis
derived from markets composed of identical, homogenous goods have
been applied as 1f by reflex toc the telephorne systems tesulting
1in &0 1l1l1-fated attempt to standardize the unstandardizable.
Concepts of pricing and competition must ke revised toc account

£

for networks®™ inherent lack of homogeneity. Any further attempt
to cram the square peg of network economice into the round hole

of compatible—component thinking will only result in more

regulatory intervention, not less, arnd a less efficient network.
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391 The tocll—-lcoccal switching hierarchy is a more efficient way
to coganize traffic and network rescurces, not a boundary
between separate procducts. The whole county could be
served by one exchange if we were willing to pay for
extremely long access lines. Switching conserves on line
facilities and allows trunking econcomies of scale to be
explcited. On the other hand, long distance companies can
and sometimes do bypass the local exchange and deliver
traffic directly to the doorstep of their customers.

401 A representative of ATET has written that "To fulfill the
Commissicon™s [ONA] requirements, substantial mcocdifications
of ATET s network wonld have to be made to produce discrete
elements with protecticens that would ensure the technical
integrity, reliability and security of ATET’s network. At
great expense, ATLT would have toc construct new walls and
interfaces within the network without knowing whether the
demand exists or whether enhanced service providers or end
users would be willing or able to pay for these unbundled
components.” Frank lanna, "Open Networking in a Competi-—
tive Envivronment,"” Telecommunicatiocns, January 1987 p. S7.



