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1
Interconnect ion as the key policy tool of

telecommunicat ions

For more than a century , telecommunicat ions around the world followed a classic model : a

nat ional monopoly owned or cont rolled by the state, cent rally managed and providing a common

public network . By their very nature and t radit ion , these networks provide a small number ofa

standardized and nat ionwide services , carefully planned , methodically executed , and universally

dist ributed . But over the past three decades , first in the United States and subsequent ly in much

of the developed world , the forces of cent ri fugalism began to unravel this t radit ional system .

The driving force behind the rest ructuring of telecommunicat ions was the shift toward an

informat ion -based economy, which resulted in the rapid growth of telecommunicat ions as the

medium for the elect ronic t ransm ission of informat ion .

The tension between the convergent forces of technology and the cent ri fugal forces of

business compet it ion is most pronounced on the front where they intersect : the rules of

interconnect ion of the mult iple hardware and software networks and their integrat ion into a

whole . As the various discrete networks grew , they had to interoperate . In the networks of

networks , their interconnect ion became crit ical . Cont rol of interconnect ion by any ent ity,

whether by government or by a private firm , became the key to the cont rol of the

telecommunicat ions system and its market st ructure.

The regulat ion of interconnect ion has therefore emerged as the paramount tool of

regulat ion and is likely to remain so into the reasonably foreseeable future, replacing the

regulat ion of telecommunicat ions retai l pricing of network operators ( rate -of - return ), or of the

ent ry of compet itors.
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The term " interconnect ion � is defined by the Internat ional Telecommunicat ion Union as :

" The commercial and technical arrangements under which service providers connect their

equipment, networks and services to enable customers to have access to the customers ,

>
services and networks of other service providers .� ( ITU, 1995 )

The most t radit ional form of interconnect ion has been parallel or cooperat ive

interconnect ion . In that arrangement, dom inant carriers link up with carriers sim ilarly dom inant

in other regions . Their relat ion is that of partners and 2 -way correspondents; they joint ly extend

network externali t ies to their customers and often raise their prices in a joint maxim izat ion

st rategy . This cartel type of interconnect ion is in decline due to its inabili ty to maintain cont rol

over ent ry.

The second classic interconnect ion arrangement is vert ical, between a provider that

possesses market power in one stage of the t ransm ission chain and another provider that requires

use of the bot t leneck in order to provide service . An example would be a long -distance company

interconnect ing into a local exchange carrier.This type of interconnect ion has been content ious

since the early days of telecommunicat ions . It has been studied and analyzed over the years , but

new permutat ions beep emerging. For example, the interconnect ion by Internet service providers

into cable TV networks, as of fixed networks into mobile carriers.

More recent ly a third type of arrangement has been taking center stage , that of a

horizontal interconnect ion , in which compet itors for the same markets and customers link up

with each other . In the past this situat ion was suppressed by the st ronger of the two part ies, often

with the support of government, somet imes in return for the fulfi llment of a number of social

obligat ions of redist ribut ion . In other cases , the horizontal part icipants were kept apart from
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each other by technology and regulat ion, as for cable television and telecom networks . Today,

many governments enable and even promote the emergence of such horizontal interconnect ion .

The term � interconnect ion " covers a wide matrix of relat ions . On the physical level of

t ransm ission conduits they include linkages within and among various types of ent it ies and

indust ries :

Incumbent and new local telephone companies

Tradit ional and new long-distance carriers

Mobile and radio carriers, including their access to spect rum

Domest ic and internat ional carriers

Dedicated " private networks � of organizat ions and user groups

Computer local area and wide area networks, in part icular the components of the

Internet, such as backbones

Telephone, computer , and video equipment

Cable television , broadcast and satelli te networks

On the higher levels of applicat ions and content , interconnect ion becomes an issue for ent it ies

such as :

- Internet service providers

- Enhanced (value-added ) service providers

- Data and informat ion providers

- Video
program channels

On a geographic level , interconnect ion issues cross nat ional boundaries and involve the

carriers, service providers , and nat ional policy makers of many count ries. The direct ion of flows

is another dimension : term inat ing vs. originat ing t raffic, and one- way vs. two- way direct ionali ty .
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Given the mult i tude of ent it ies , their points of intersect ion are numerous and growing ,

sois the number of disputes and issues technical , f inancial, operat ional , regulatory,

internat ional , and content - wise. Their common thread is the t ransfer of informat ion st reams

from network faci li t ies of one communicat ions ent ity to those of another.

1.1 Why regulate interconnect ion

1.1.1 Ant i -monopoly rat ionale

There are two major explanat ions for government ’s role, coexist ing uneasily. The primary

explanat ion for a governmental role in assuring interconnect ion is market power . It starts with

two assumpt ions : ( 1 ) that telecommunicat ions are a service essent ial to society and economy

and , ( 2 ) that monopoly provision is undesirable. Given the incumbent ’s head start of a full

century, In econom ies of scale and scope, and the posit ive externali t ies of its reach , a new entrant

cannot hope, it is argued, to succeed as a stand - alone ent ity . Yet the ent rant must reach the

customers of the incumbent and , in turn , be reachable by them . Thus , i f one wants to encourage

compet it ion to a st rong incumbent, one must accompany it with an assurance of interconnect ion .

And if the survival of fledgling compet it ion is at stake, this rat ionale is readily expanded to

just i fy interconnect ion on terms that are favorable for an ent rant as an � infant � period .

The flip side of the ant i - monopoly rat ionale is that a carrier without market power would

owe no interconnect ion to anybody. This means an asymmetrical arrangement among carriers .

This , in turn creates instabi li ty . If interconnect ion rights vanish with bot t leneck power , the,

eterm inat ion of that point is fiercely fought over . The quest ion , after all , is not an easy one to

answer conceptually or empirically , and it may vary by locat ion , service and customer class .

1.1.2 Transact ion cost rat ionale
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The other major rat ionale for the regulat ion of interconnect ion m ight be called the t ransact ion

cost � explanat ion . This view centers on the posit ive externali t ies of networks . Interconnect ion is

designed to provide an element of integrat ion to the increasingly disparate network environment.

Informat ion flows across numerous pathways , in a chain of t ransm ission involving half a dozen

carriers. Indeed , with packet - switched communicat ion which is the mainstay of much of Internet

communicat ions , informat ion between two points may t ravel simultaneously over a wide variety

of paths . In such an environment , interconnect ion rules are a t ransact ion - cost reducing

arrangement, and as such are sim ilar to legally imposed arrangements aimed at reducing

t ransact ion cost in other parts of the economy . The interconnect ion rules may lim it some

freedom of negot iat ion , but they also faci li tate commerce and t ransact ions . They establish

symmetry in the t reatment of various carriers, and elim inate cont inuous market power tests .

1.2 Regulat ion of interconnect ion and unbundling in a compet it ive

market

The historic experience with interconnect ion around the world shows that interconnect ion is not

made available freely by an incumbent to its compet itors . Nor is the claim to interconnect ion as

a right given up voluntari ly by new entrants once compet it ion emerges . On the other hand ,

interconnect ion is voluntari ly init iated by collaborat ing and non - compet ing carriers, such as

those of different count ries .

Often , the terms of interconnect ion are left nom inally or init ially to the part ies ?

negot iat ion . Yet regulatory intervent ion is frequent where there is an asymmetry in bargaining

st rength and in the urgency for interconnect ion , which is usually the case . Even where formal

regulatory intervent ion does not take place, the negot iat ions are shaped by the expectat ions of
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what the regulator’s decisions would be. Those decisions , in turn , depend on fundamental policy>

priori t ies .

As a mat ter of empirical fact, interconnect ion is regulated everywhere where compet it ive

telecommunicat ions exist . Even in New Zealand , which is supposedly without any

telecommunicat ions regulat ion, the courts of law and their interpretat ion of the statutes of

general compet it ion regulate interconnect ion . The difference inst i tut ional � a general regulatory

body vs. a specialized agency --- and it is not clear whether their substant ive policy decisions

would be fundamentally different or bet ter .

Today the ant imonopoly and the t ransact ion cost views coexist uneasily, but they differ in

their perspect ives of the future. In the ant imonopoly view, the regulat ion of interconnect ion is an

essent ially t ransit ional task that will fade away with the emergence of real compet it ion .

Interconnect ion regulat ion would decline over t ime. In cont rast , the t ransact ion cost rat ionale

comes to the opposite conclusion . As open ent ry perm its more and more carriers to offer

services, the need for basic rules for their interact ion becomes increasingly important i f the

overall network infrast ructure is not to fragment into incompat ible network parts. The

ant imonopoly view is asymmetric, requiring interconnect ion by large carriers but not by their

compet itors . In cont rast , the t ransact ion cost view is symmetrical, applying interconnect ion to all

carriers .

2
Interconnect ion as a tool for the creat ion of monopoly :

the US experience

Interconnect ion is not a new issue but goes back over a full century . Cont rol over

interconnect ion was used to establish the monopoly system . It was later used in the second stage
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of interconnect ion policy to int roduce compet it ion . In its third and present phase, interconnect ion

policy is increasingly used to promote ( as opposed to enable) compet it ion .

In the United States , the init ial monopoly was based on patents rather than regulat ion .

Once the basic Bell patents expired in the 1890s , independent compet itors entered , especially in

rural dist ricts and in cent ral business dist ricts. The Bell Company’s init ial policy was to refuse

interconnect ion to the independents . Its st rategy centered on the cont rol of interconnect ion : of

equipment into their network , of rival local networks into the Bell local networks, and of rival

networks to the Bell long-distance system . Interconnect ion was granted, i f at all , through a

cont ractual agreement, because this allowed AT& T to exercise its substant ial bargaining power .

In cont rast , the new entrants preferred interconnect ion as a mat ter of legal right and sought

mandatory interconnect ion supervised by the state . This scenario is classic , and it has repeated

itself in recent t imes around the world .

In Europe, too , early cont rol over interconnect ion was used to establish monopoly .

Especially in Sweden , Norway and Britain , compet itors were init ially successful, but monopoly

soon took over through cont rol over interconnect ion . No regulatory counter - force protected

compet itors against the dom inant operator , which was government itself.

In the United States , interconnect ion became regulated . In 1904 a federal court upheld the

powers of a state to mandate the interconnect ion of rival networks . By 1915 more than thirty

states did so ( Gabel and Weiman , 1994) , and all st i ll do so today .

Soon , however , interconnect ion was used to stabi lize a cartel. Several independenta

telephone companies brought federal ant i t rust complaints against AT& T, based on its refusal to

offer interconnect ion , and they were joined by the Just ice Department in 1913. Under pressure,

AT& T accepted an agreement known as the Kingsbury Commitment which it granted the
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independents interconnect ion in return for joining an AT& T led cartel. A system of de facto

exclusive franchises emerged in which only one telephone company served any part icular area .

That company was protected from rival ent ry because no rival had a right to interconnect ion .

Thus the independents now had an interest in an effect ive Bell system as an interconnect ing

agent , technology driver , standard set ter , and cartel enforcer. As a result , the telephone indust ry

moved from extensive compet it ion to extensive oligopolist ic cooperat ion .

This historic episode illust rates that the creat ion of interconnect ion , by itself, does not

necessari ly bring about compet it ion , and can in fact lead to cartel cooperat ion that turns new

entrants into complements rather than compet itors (Mueller , 1988 ) . Thus , interconnect ion does

not assure compet it ion , but the lack of such interconnect ion has historically prevented its

emergence . Interconnect ion has been a necessary but not sufficient condit ion for compet it ive

telecommunicat ions.

3 Interconnect ion as a tool for compet it ive ent ry

For over seventy years AT& T’s cont rol over interconnect ion provided it with the tools to

establish a monopoly shared with small � independent carriers � . However , the power that AT& T

had ceded to the government to regulate such interconnect ion had the potent ial to turn against it .

This began to happen in the 1960s , and interconnect ion now became a tool for destabilizing

AT& T. Interconnect ion policy moved into its second stage, that of opening markets .

The first step was to open interconnect ion of equipment . The prohibit ion of such

at tachment has enabled AT& T to shift earnings to the unregulated manufacturing act ivit ies and

away from the profi t - regulated network services , and to shift costs in the other direct ion . The
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two key decisions were Hush - A - Phone ( 1956 ) and Carterfone ( 1966 ) which allowed compet it ive

equipment to be owned by customers and to be connected to the network .

When it came to the next chapter , the interconnect ion of long - distance networks , the

United States began to move into uncharted water . The availabi li ty of m icrowave transm ission

equipment after World War II drast ically lowered econom ic and technological ent ry barriers for

long distance communicat ion . In 1969 , one company, Microwave Communicat ions , Inc. ( MCI )

won a court ruling against a reluctant FCC and an adamant AT & T to provide private line service

( FCC, 1969) This set the stage for a bat t le over long- distance interconnect ion . MCI soon wanted

to expand into generally available public switched service . To do so successfully, it needed to

interconnect its long haul private lines with AT& T’s local networks in order to connect its

subscribers to non -subscribers, and vice-versa , and won its court appeal against an unfavorable

FCC ruling in the Execunet decision ( 1978 ) .

Interconnected compet it ion had cataclysm ic effect on the U.S. telecommunicat ions

indust ry. Eventually it led to the breakup of the world’s largest telecommunicat ions company,

AT& T, based on an ant it rust case, which asserted that incumbent had used unfair pract ices to

suppress its compet itors , especially through discrim inatory interconnect ion pract ices . The

government ’s lawsuit resulted , after a 1982 consent decree, in the most massive corporate

reorganizat ion in business history.

3.1 Reform ing access charges

The break - up of the Bell System left US regulators scrambling to create a new system of

interconnect ion prices , balancing the efficiency goals of econom ics with the redist ribut ion prices

of social policy and inter - regional poli t ics . The main quest ions were whether interconnect ion
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prices would be usage -sensit ive or flat rate, and what their magnitude would be. Each answer

had major implicat ions for some indust ry segments, geographic region or user group . In 1982 ,

the FCC approved a new post -divest i ture access charge plan ( FCC, 1982 ) . The case established

econom ists ’ preferences for flat charges to recover fixed costs , instead of usage- sensit ive ones ,

because they would not distort usage or encourage uneconom ic bypass � of customers to other

carriers. But it also kept a st rong element of redist ribut ion and subsidy in order to maintain

widespread telephone connect ivity ( universal service ). The access charge plan included a flat

monthly per line charge on users as well as a variable one on long -distance carriers. The share of

the costs thus recovered for interstate usage was 25 percent of total line costs , maintaining

t ransfer from long distance to local service . This plan was followed by several adjustments.

The Telecommunicat ions Act ( 1996 ) changed many aspects of compet it ion and

regulat ion . A sect ion ent it led � Interconnect ion Requirements ," was included in the law . The

Bell companies, eager to enter the long-distance market , had in return , to provide interconnect ion

to new entrants , unbundle their network , allow the resale of their services by compet itors, and

provide for number portabi li ty.

Following the mandate of the act the FCC took a further step to flat rate access charges ,

and removed some implicit universal service t ransfers in favor of explici t support mechanisms.

Subscriber line charges the flat fees paid by customer direct ly � were raised , and the

incumbent local exchange companies ( ILECs ) were authorized to assess another flat charge, a

� pre- subscribed interexchange carrier charge � ( PICC) on the long distance carrier chosen by the

end user . After further modificat ion towards a flat rate system , by the year 2001, per m inutea

interconnect ion charges between incumbent LECS ( CLECs ) and compet it ive LECs typically

ranged from 0.27� to 0.55 � per m inute, and were com ing down toward 0.10 � . Per m inute
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term inat ion rates for different types of wireless , paging, and interexchange service were roughly

0.3 � , 0.4 � , 0.55 � , respect ively. These numbers were declining, and the spread between them was

narrowing, reducing the incent ives for arbit rage. The per -m inute charges for enhanced services ,

including Internet telephony, remained zero , leading to suggest ions that all interconnect ion

access charges be abolished (bi ll - and - keep ) , which would complete the t ransit ion from usage

surcharge to flat -rate charges . However , universal service subsides were maintained and part ly

supported by a surcharge on users ’ phone bills , which were sensit ive at least in so much of their

components .

4 Interconnect ion as a tool for protect ing compet it ion

4.1 Local Compet it ion

Compet it ion in local infrast ructure is the toughest challenge for ent rants , given the large

investments needed . It also the key to a � level-playing field � for the other telecom services.

Since virtually every communicat ions flow ult imately has some local component , a monopoly in

that segment affects all of telecommunicat ions . It is therefore not surprising that policy makers ,

once they have embarked on a pro -compet it ion st rategy , were eager to remove the last

bot t leneck . Even if deregulat ion -m inded, an act ive interconnect ion policy become the tool to

accelerate local ent ry .

In the United States , in the m id - 1980s a second wave of compet it ive ent ry into

telecommunicat ions began . Private line dedicated local service was first approved in the US by

the New York Public Service Commission in 1985 for Teleport Communicat ions . New York

was also the first state to subsequent ly perm it compet it ive switched local exchange service. By

1995 most major states had approved compet it ive local ent ry . The federal 1996

Telecommunicat ions Act extended this across the rest of the count ry .
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The viabi li ty of local compet it ion rises and falls with interconnect ion . The crit ical issue

surrounding the compet it ive local exchange companies -- the CLECs -- is whether they can cost

effect ively interconnect to the incumbents ’� the ILECs :-network under the same condit ions

provided by the integrated incumbent to its own operat ions � comparably efficient

interconnect ion" ( CEI ) . Whether CEI needed to be offered by ILECs to their rivals , and what

CEI actually means in technical and econom ic terms becomes a subject of intense st ruggle.

The purest form of CEI is the placement CLEC of cables and equipment inside the

ILEC’s central office, known as � physical collocat ion .� This was resisted by the incumbent as

int rusive t raffic . An alternat ive is a handoff at an outside meetpoint such as a manhole, froma

whence the ILEC would carry the CLEC’s traffic to its cent ral office on its own faci li t ies and

charge for this t ransport element and associated equipment at retai l rates . This alternat ive is more

expensive for the CLECs . A third arrangement is � virtual collocat ion � , either with physical>

handoff taking place outside the LEC, or inside the cent ral office, with the LEC owning all the

cable and term inat ion equipment , but with the charges being equivalent to those the CLEC

would have incurred with � physical collocat ion � .

In the United States , the local ent rant Teleport Communicat ions gained in 1987 approval

from the New York Public Service Commission for physical collocat ion of private line services.

This was soon expanded to switched public service. Once several other states had liberalized

local and physical or virtual collocat ion ent ry the FCC had enough � state cover � to establish

nat ional rules for collect ion for switched services in 1993 .

Such interconnect ion is available not only to CLECs but also to interexchange carriers

and even to some end - users . There is no reciprocity for physical collocat ion . The rules on

collocat ion have been at tacked as a regulatory taking of private property without compensat ion .
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Whether they are or not is a mat ter of const i tut ional interpretat ion but they are certainly not

� deregulatory ," but an act ive step to accelerate local ent ry .

The 1996 Telecommunicat ions Act modified FCC and state rules, requiring each

telecommunicat ions carrier to interconnect direct ly or indirect ly with other telecommunicat ions

carriers and for ILECs to unbundle . Interconnect ion agreements need to be approved by the

respect ive state ut i li ty commission . Together with the FCC’s subsequent rules of

implementat ion , a set of st rong interconnect ion rights had been established for access into most

local networks and incent ives for the Bell Companies were created to open their local networks

to interconnect ion if they wanted approval to enter most long - distance services.

4.2 Unbundling

Interconnect ion is fairly meaningless without reference to where interconnect ion would

physically take place . If an incumbent network offers an ent rant interconnect ion at a far -off

point , li t t le is resolved . In consequence, interconnect ion points are established at various levels

of a network , thereby " unbundling" it .

Unbundling requirements, too , are significant regulatory intervent ions. They claim to

regulate in order to deregulate. They aim to create viable compet it ion , especially in the early

phases of compet it ive ent ry when entrants are likely to be weak . There are several advantages to

an incumbent in bundling :

1. Bundling forces a compet itor to buy unneeded services to get needed ones , thus raising

the compet itors’ operat ing costs . Why not simply charge a high price for the needed service

element and unbundle it ? Bundling is a tying act ion . Market power in one component can be

extended by bundling to a component where market power does not exist . One reason to do that

m ight be to shift profi ts and thereby hide them from regulators.
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2. Bundling on the retai l level against a compet itor , using a monopoly input on the

wholesale level , perm its a price squeeze.

3. Bundling perm its price discrim inat ion based on ut i lizat ion among users . IBM , for

example , used to bundle its machines with a requirement cont ract for punch cards , which were

priced above cost . This allowed it to charge high - volume users of its machines more than

low -volume users ( IBM vs. US , 1936 ) .

In a compet it ive environment, markets will determ ine the extent of unbundling that firms

will offer. Bundling is primari ly a problem where market power exists . Bundling raises ent ry

barriers. Hence, where interconnect ion is act ively encouraged , unbundling requirements

eventually become regulatory policy .

To the incumbent , the greatest problem of unbundling, beyond the loss of the st rategic

tools described above, is that i t is prevented from being the exclusive or primary beneficiary of

superior efficiencies or talents in a part icular market segment , because it cannot shield those

efficiencies from access by its own compet itors . This is part icularly a problem when unbundling

and interconnect ion are asymmetric, leaving a compet itor with access to an incumbent ’s superior

elements , while not having to grant those in reverse .

Suppose one has been able to unbundle the monopolist ic parts of the network . Do the

monopolist ic network elements need unbundling from each other ? Where the monopoly is

otherwise unregulated , this seems point less , because bundling unneeded service elements is just>

a way to raise prices , which could be accomplished in other ways , too . But i f regulat ion lim its

profi ts or prices on each element , requiring a compet itor to take even unneeded ones is a way to

raise the price. In such cases , regulated unbundling is likely .
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In 1996 , following the requirements of the Telecommunicat ions Act , the FCC issued a

volum inous order ( FCC, 1996 ) . It prescribed m inimum points of interconnect ion as well as

adopted a list of unbundled network elements (UNEs ) that the incumbent LEC must make

available for compet itors . These were seven : network interface devices , local loops , local and

tandem switches , interoffice t ransm ission faci li t ies, signaling and call - related database faci li t ies,

operat ions support systems and informat ion , and operator and directory assistance faci li t ies .

Incumbent LECs were required to provide equal and nondiscrim inatory access to these elements

in a manner that allowed the ent rant to combine such elements as they chose and prohibited
a

incumbent LECs from imposing any rest rict ions on the use of these elements . In 1999 , the FCC

also unbundled the high frequency range on the copper loop , thereby making it avai lable to rival

digital subscriber loop (DSL) providers as a separate network element . It also dropped operators

and directory services, unbundled sub - loops , and established periodic reviews to carve out

geographic regions and network elements that had become open and where entrants required no

regulated UNES .

Unbundled network elements are priced in the US using forward - looking long -run

incremental cost pricing principles (TELRIC) discussed below . The actual calculat ions are

based on engineering models developed init ially for the calculat ion of universal service cost

allocat ions . These models were then applied by the states and diverged widely , ranging from $ 3

for a local loop in one state to almost $ 30 in another .

The unbundling of the local loop faci li tated ent ry in sub -markets such as local and

tandem switching , and in the t ransport segments in between . It is harder to determ ine the impact

on faci li t ies - based compet it ive ent ry into the local loop itself. On the one hand , it helped a

compet itor to stage a gradual move in the direct ion of the user ; On the other hand , it also made it
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possible to enter local compet it ion without the heavy investments in local loop infrast ructure . On

the whole, it provided more flexibi li ty in providing local service, and in phasing out regulatory

intervent ion when its need had run its course .

By the year 2000 , the concept of network unbundling was firm ly established in the

United States , the European Union , Japan , and in the regulatory principles of the WTO. Though

unbundling is a significant regulatory intervent ion , it had become a key tool for governments

pursuing pro - compet it ive policies . Yet it was also possible to ant icipate its reduct ion . With

compet it ion , one could expect the unbundled elements to shrivel down to the last and most

expensive to enter -- the last part of call term inat ion on the local loop beyond the switch , or even

further downst ream to the sub - loop . Unbundling faci li tated such t ransit ion , though at the cost of

greater operat ional and procedural complexity.

4.3 Quali ty

Society depends more and more on the availabi li ty of elect ronic communicat ions.The World

Wide Web is an example. User requirement keep increasing rapidly. In consequence, demands

on service quali ty increase because fai lure becomes more cost ly . In a t ransm ission sequence of

mult iple carriers , a signal quali ty will not normally be bet ter than the "weakest link ." Hence, a

bot t leneck carrier with inferior quali ty could obviate the efforts of other carriers for higher

quali ty . They might lower their quali ty to the lowest common denom inator . Thus , overall quali ty

would decline.

This and sim ilar reasons led to the fear that a decent ralized compet it ive environment would

lead to service degradat ion . On the empirical level, measuring the quali ty service is quite

complex and even more so across carriers. The term " quali ty’ has many dimensions . Measuring

problems abound . On the conceptual level , econom ic analysis does not provide unambiguous

answers on what to expect to happen to quali ty as compet it ion emerges monopoly need not
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compete for users by offering superior quali ty, but compet it ion m ight lead to a low price, low

quali ty equilibrium and regulatory incent ives m ight lead a monopoly to overcapitalizat ion and

above-equilibrium quali ty . A more compet it ive regime may well reduce overcapitalizat ion and

lead to an econom ically more efficient, but lower - quali ty system .

4.4 Cable television interconnect ion

Some cable television operators , start ing in Britain in the 1980s , began to offer local telephone

service . These calls are carried on the cable television companies’ separate , as integrated lines

and are then usually interconnected with the networks of local exchange and long- distance

carriers.

In the emerging network of networks the dist inct ion between telephone and cable lines

blurs , since upgraded telephone lines are able to carry broadband services including video and

high -speed Internet services , while cable lines connected to switching and rout ing equipment are

able to perform tradit ional telephone funct ions, as well as provide Internet t ransm ission .

This technical and business convergence raises the quest ion of regulatory convergence.

It is relat ively easy to deal with cable interconnect ion into phone networks . Here, cable

companies and are t reated in the same way as any other local CLEC compet itors . But it is more

difficult to deal with other types of services . A special problem is the issue of Internet

connect ivity specifically whether a cable television firm providing Internet -capable t ransm issiona

may provide preferent ial terms to some Internet service providers ( ISPs ) and web portals, and

discrim inate against other . Phone companies are rest ricted from sim ilar discrim inat ion by

common carrier obligat ions . This issue burst to the fore in 1998 , when AT& T acquired the

largest and third largest American cable TV companies, TCI and Media One. AT& T’s st rategic

aim was to benefit from its econom ies of scope by offering alternat ive local telephone service

bundled with long- distance, cable TV, wireless , Internet services, and its own cable-based ISP
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@Home and the web portal Excite . @Home and Excite received preferent ial access to AT& T

cable customers . AOL, the largest of ISPs init iated a fierce regulatory fight against AT& Ta

through all levels of government.

The rival ISPs demanded an equal access arrangement to cable TV networks . After much

legal wrangling, an appellate court classified in 2000 the Internet access provided by a CATV

company as a � telecommunicat ions service� subject to federal regulat ion , which meant that cable

companies in their Internet provisioning were potent ially subject to all the regulat ions aimed at

telephone companies, such as unbundling and interconnect ion requirements. This set the stage

for a process of regulatory convergence of mass media and telecom carriers , at tendant with a full

set of issues of great conceptual , technical , f inancial and poli t ical complexity.

Paralleling these developments was the approval process for the merger of the media

giants Time Warner and AOL. In 2001 the mult i - t rust agency FTC and the communicat ions

agency FCC condit ioned their agreement to the merger to the companies commit t ing themselves

to meet several condit ion . Time Warner would have to provide high - speed cable access to at

least three compet itors . Where agreements are not reached , the FTC may appoint a t rustee to

negot iate an access agreement on AOL Time Warner’s behalf. Access agreements are subject to

a � most favored nat ion" clause if other ISPs get subsequent ly a bet ter deal . The company may

not discrim inate against content provider by ISPs . AOL must cont inue market ing DSL service

by telephone companies in cites where Time Warner owns cable lines , on the same condit ions as

AOL offers in non - Time Warner cites . Time Warner must be available to Internet and

Interact ive TV compet itors on reasonable terms. Finally, AOL had to open its vast instant

messaging community to access by other IM providers for the next version of advanced IM .

These were fairly far - reaching condit ions . Once on a roll , the FCC also init iated a proceeding to
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determ ine whether cable TV companies have the power to harm compet ing suppliers of

interact ive TV.

4.5 Mobile interconnect ion

Cellular telephony was a major improvement in mobile communicat ion because it can reuse the

same frequencies in mult iple geographical areas , called cells . Each cell is connected to a cent ral

serving point and from the t raffic is routed into a LEC, an IXC, or another carrier . The wirelessa

carrier has to pay for its part of the t raffic that is routed onto the landline fixed carrier’s

t ransm ission faci li t ies. Traffic also flows in the opposite direct ion , from fixed into the mobile

network , though at a lesser rate .

In the U.S., the FCC left the terms and condit ions of mobile - fixed interconnect ion to the

states , and to direct negot iat ions between the part ies. Interconnect ion , in some instances , state

regulat ion fixed many of these terms with a " standard cont ract ."

The flow of t raffic from mobile systems to fixed -link systems is significant ly higher than

the reverse flow . Thus , the balance - of- t raffic is skewed . This has led to asymmetric

interconnect ion charges that are higher for call imports by mobile networks than for exports

( Cave, 1994) . The issue pivots on who pays for an incom ing wireless call . In most count ries the

calling party pays ( CPP) . In the U.S., it has long been the receiving party that pays ( RPP) . CPP

makes it cheaper to init iate calls to mobile phones , and to use prepaid cards , thus increasing

volume . Yet , in a CPP system , LEC customers m ight be confronted with bi lls for calls they

imagined to be local but which were, in fact, calls to a mobile customer with higher per - m inute

charges . According to an ITU study, for European fixed - to -mobile network interconnect ion , the

average per m inute interconnect ion charge fixed -mobile was US$ .21 per m inute in 2000. Actual

cost of mobile t ransm ission , while not low due to the opportunity cost of the spect rum and other
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factors, is below that number . The charge in the opposite direct ion , from mobile into fixed , was

much lower , by a rat io of 20 : 1 ( Melody and Samaraj iva, 2000 ) . In cont rast , in the US with its

RPP system , per m inute access charges from fixed to mobile were only $ 0.003 per m inute . The

CPP system leaves the caller to the pricing policy of the mobile operator , with no compet itors

available to reach the mobile user , because that choice is made by the non - paying party, the

recipient . That user could be compensated by low prices to let those who call him be charged at a

high rate. These dynam ics have led to some advocacy of price regulat ions of mobile

term inat ion . However , as mobile connect ivity becomes pervasive and compet it ive, it is likely

that mobile carriers will offer flat rated mobile term inat ion and originat ion arrangements that

would reduce this problem .

4.6 Internet interconnect ion

Interconnect ion issues have also emerged for the Internet . Its dynam ics provide insights for the

quest ion whether interconnect ion would be offered in a compet it ive market , and on what terms.

Since the Internet is a loose federat ion of autonomous networks, interconnect ion and access

issues abound . The first phase of the Internet in the US was government dom inated through

provision of the first backbones , init ially by the Defense Department ARPANET, then with the

NSFNET backbone . In t ime, this created problems in accommodat ing other backbone networks

and rout ing packets when different backbone alternat ives became available . This presented

technical protocol problems as well as econom ic issues involving financial set t lements among

networks and ISPs . Interconnect ion nodes are known as Network Access Points or NAPs . For a

single fee an ISP can access , at the NAP, the other backbones present at that locat ion . Several

backbones formed their own commercial interconnect ion point , the Commercial Internet

Exchange ( CIX) in Santa Clara in 1991, and agreed on a set t lement - free t raffic exchange. CIX>
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could not dom inate interconnect ion . First , because rival interconnect ion arrangements existed

independent ly from CIX, such as those for the US government and those of other count ries .

Alternat ive commercial interconnect ion points also emerged in the United States . On the East

Coast , the Metropoli tan Area Exchange- East ( MAE- East ) , owned by the UUNET ( and acquired

by WorldCom ), was created to provide bilateral interconnect ion arrangements among major

backbones. No uniform mult i lateral agreement and no set t lement payments exist . Instead, the

ISPs negot iate agreements with each other .

Even with such compet it ion in interconnect ion , the exist ing system of mult ichannel

backbone � public � meet ing point often exhibited bot t leneck characterist ics . Many ISPs and

backbones therefore shifted to direct � private� peering and regional arrangements.

Sim ilar arrangements exist in many count ries. In some countries the funct ion of NAPs is

not only technical but also regulatory . NAPs are used for the cont rol of content in count ries such

as China and Saudi Arabia which lim it their cit izens’ access to foreign informat ion . Thus

interconnect ion can become a compet it ive service , but it can also be a tool for cont rol .a

Key features of peering arrangements are among ISPs that each Tier 1 � core� ISP has a

separate interconnect ion arrangement with each of the other Tier 1 ISPs , and that such 1 ISP

accepts t raffic dest ined to one of its customers but does not accept t ransit t raffic dest ined to

another Tier 1 ISP’s customer . This reduces compet it ion . ISPs in peering relat ionships most

typically engaged in � bi ll- and -keep " rather than make set t lement payments to one another ( Lehr

� �

and Weiss , 1996 ) . However , it is diff icult for any ISP to assure that its partners do not � dump "

t raffic to it as a default route ( Baake and Wichmann , 1999 ) . If set t lements ( i .e., payments ) do

not take place , each ISP has an incent ive to use the other’s backbone rather than its own , known

as the � hot potato � st rategy . Peering arrangements of large backbones with smaller ISPs require
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f inancial payments, and have at t imes been used to put financial pressure on smaller compet itors

and requirements to reduce arbit rage.

Internet interconnect ivity is a case of largely unregulated service providers that are part ly

compet ing and part ly collaborat ing . Do they voluntari ly provide interconnect ion to each other ?

The answer is yes . They do so because of the inherent externali ty advantages to their members

in having a larger number of network part icipants. Several models of interconnect ion emerged ,

including provision by third part ies who offer interconnect ion as their business . Thus

compet it ion in the operat ion of interconnect ion is likely . On the other hand , the interconnect ion

arrangement among backbone providers demonst rates their common incent ives to elim inate

arbit rage by resellers and to rest rict smaller compet itors .

Thus interconnect ion , as an essent ial service, is subject to sim ilar dynam ics as other

important goods . Its dist ribut ion becomes subject to at tempts at raising ent ry barriers by major

indust ry players seeking to lim it and stabilize an indust ry and pricing st ructures whose fixed

costs are high and marginal costs low . Here, too , cont rol over interconnect ion becomes cont rol

over the market .

5 Pricing and pricing wars

Interconnect ion comes with a variety of cont roversies , none more content ious than its price . The

set t ing of interconnect ion charges can be used as a tool by regulators to finance unrelated policy

goals , by incumbents to frust rate compet it ion , and by entrants to gain a subsidy . The challenge

for regulators is to set prices for an intermediate good -interconnect ion -- in a way that

encourages an efficient compet it ive ent ry and avoids an inefficient one. Set t ing interconnect ion

rates provides wide margins for econom ics and poli t ics . These prices can determ ine indust ry
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st ructure and network architecture (Vogelsang and Mitchell , 1997) range of pricing models

exists and several will be described in the following.

5.1 Regulated pricing of interconnect ion

5.1.1 Zero-charge (bi ll -and -keep ) and lump - sum payments

Two networks m ight agree to a zero - charge where t raffic and costs between the ent rant and the

incumbent are balanced , and where it therefore would be adm inist rat ively easier to impose no

charge. Since costs are not passed on , each carrier has an econom ic incent ive to increase the

efficiency of its own network . At the same t ime, each firm will also t ry to maxim ize its outgoing

calls in relat ion to the incom ing t raffic to divert its t raffic to the other carrier as soon as possible ,

and to discourage usage of its own network . Bi ll - and - keep also has problems when originat ing

and term inat ing usage proves unbalanced . In that case, carriers with disproport ionately large

originat ing usage will get to keep the most of the revenues, even as they impose the largest cost

border on carrier interconnect ing into them . A bill - and - keeps arrangement was the init ial

arrangement among commercial Internet service providers each backbone provider t rying to

unload its t raffic and associated costs as quickly as possible on its partners, and to provide them

with poor service to discourage them from doing the same . Bi ll - and -keep was advocated as an

efficient regime for interconnect ion pricing ( Brock , 1995 ) . For interconnected calls , the calling

party would bear the cost of delivery to the called party’s cent ral office, and would not have to

pay term inat ion from there (deGraba, 2001) . This system would reduce the problem of local

term inat ing monopoly by elim inat ing the incent ive to charge high interconnect ion prices, since

none exist . It also elim inates the discrepancy in t reatment of access charges , in the US , between

ISPs and IXCs
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A related system is to charge a fixed ( lump ) payment for access by a carrier. Such a fee

can vary with the capacity provided . Lump sum fees do not affect the marginal behavior . But

they, too , lead to wasteful usage where marginal costs are non - zero , and they are advantageous to

the heaviest of users . At the same t ime, a high lump - sum charge could lead to incent ives for

interconnectors to seek a bypass solely to avoid the payment.

5.1.2 Average cost pricing

All cost -based pricing methods have the adm inist rat ive advantage that they require only

informat ion about the providing network and not about users , uses , and interconnectors .

Interconnect ion prices can be set at the average cost of providing such interconnect ion . The

average cost can be based on actual historic or on a hypothet ical future- looking costs . This

approach incurs therefore has many of the same pract ical problems associated with marginal cost

pricing, (discussed below ) though it is generally easier to determ ine total costs than marginal

ones. The problem with the average costs approach is that they only represent the mean cost of

capacity usage . They, therefore, do not reflect cost variat ions across a given t ime period , notably

cost difference between peak and non - peak usage . Average cost in a capital - intensive indust ry

will also be usually above marginal cost , and such a price would deter ent ry by interconnect ion .

Another problem is the conceptual and pract ical applicat ion of average cost pricing to mult i

product outputs .

5.1.3 Fully dist ributed cost pricing and two-part tari ffs

Fully dist ributed cost pricing ( FDC) tries to combine the econom ic incent ives of marginal cost

pricing with a way to cover the fixed costs . In theory, it combines all costs common - fixed and
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incremental � and allocates them to different services such as to local and long-distance;

resident ial and business according to a formula . The cost per unit for service related items is

usually based on telephone message m inutes or message m inute m iles . For many years , FDC was

the dom inant method of step -by- step regulat ion .

As with average cost , a basic defect of fully dist ributed cost is that it exceeds marginal

costs , and therefore fai ls to measure the costs causally imposed (Kahn , 1988 ) . This may

encourage ent ry by firms whose long run marginal costs are higher than those of the incumbent

(Braeut igam , 1980 ) . Another problem is that the allocat ion of the joint costs of an incumbent in

a mult iproduct set t ing is essent ially done on a subject ive basis . This leads to prot racted disputes

over the appropriate allocat ion of joint and common costs .

A two -part tari ff combines a flat and a variable charge. It can be composed of a variable

usage charge on top of a flat capacity charge . The former is supposed to recover all variable costs

and is charged on a per - unit basis . The lat ter dist ributes the fixed costs to customers according to

their respect ive basic requirements . Though not using this term inology, this approach has been

long used in the US for local access , with a combinat ion of flat and variable charges .a

5.1.4 Price caps

Interconnect ion prices can also be set by price caps. In principle , such cap can be tacked on to

any pricing scheme except where such a price is zero . A given interconnect ion price, however

derived , is then indexed to inflat ion , product ivity expectat ions, and other factors . A high

product ivity factor would in t ime lead to low prices . A price cap system provides incent ives for

cost reduct ion , because a carrier would gain by cut t ing cost . The product ivity factor m ight turna

out to be too generous , or too harsh for an incumbent LEC. It would be subject to periodic

recalibrat ion ( with its associated regulatory fight over costs and profi ts ) which means that profi t
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measurements ( revenue minus cost ) do not really disappear. But in the short term a price cap

system is a quick way to proceed , due to its gradualism and simplicity .

Nothing in telecommunicat ions regulat ion stays simple for long , however . Soon ,

disputes arise over what is included in the " basket " that is subject to price caps , whether there

should be different caps to reflect different product ion t rends of various network elements and

services , whether consumers should set a � retai l cap " different from other companies , and

whether new networks services and technologies should be excluded .

5.1.5 Ramsey pricing

This pricing rule recommends that when marginal cost pricing will not recover total cost , to

inst i tute a price discrim inat ion in which each customer class is charged a price inversely

proport ional to its demand elast ici ty . The basic intuit ion behind Ramsey prices is that to allocate

fixed costs among all customers, the heaviest burden is put on those customers who want service

badly enough so that their behavior will be least affected ( Baumol and Bradford, 1970 ) . This

welfare opt im izing principle is also known as the inverse -elast ici ty rule.

The problems associated with the Ramsey pricing are several . On the policy level , i t

means that customers with fewer opt ions , often smaller users , would be charged highest, hardly a

popular undertaking given that i t is the reverse of t radit ional charging system under which such

resident ial users tend to get a price discount . Furthermore, Ramsey pricing requires the

prevent ion of arbit rage i.e. significant regulatory monitoring and enforcement, because such

arbit rage would dest roy the abili ty to price different iate. Also , the informat ional requirement on

regulators to set these different prices correct ly can be prohibit ive . Not only must marginal costs

be known , but informat ion on the elast ici t ies for different customer types must be available as

well . In most cases , informat ion is incomplete or asymmetric. (Laffont and Tirole, 1994 ) . This
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situat ion can be improved somewhat through the creat ion of proper incent ives on the network

provider through � global price caps � . For more detai l , see Mark Armstrong’s cont ribut ion in this

volume.

5.1.6 Wholesale pricing

One can approach the quest ion of pricing interconnect ion different ly. Interconnect ion charges

cannot be separated from the more general issue of appropriate telephone rates . One can think of

an interconnect ing network as a large user . Should such a user pay a rate that is different for the

services offered to other large users by the incumbent carrier ?

Treat ing compet it ive networks as each other’s large customers great ly simpli f ies

adm inist rat ive arrangements . However , it also creates incent ive for incumbents to squeeze their

compet itors through high conveyance prices, to charge usage prices for services whose costs are

not t raffic - sensit ive, and to bundle necessary elements with unnecessary ones . To compete , an

ent rant needs a price below the retai l level for the final service. The key to resale is its price. Or ,

more precisely, the extent of its discount over retai l price . The absolute level of interconnect ion

charge, by itself, is not germane to whether or not a non - integrated ent rant is able to compete

with an incumbent , as long as the incumbent has to charge itself the same price (Kahn and

Taylor , 1994 ) . Rather , the abili ty to compete is based on the margin between the interconnect ion

charge and the incumbent ’s final prices, i .e. in the avoidance of a vert ical squeeze. A major

problem with the wholesale price approach is that for reasons of public policy, many retai l prices

in telecommunicat ions are kept low , such as for resident ial and rural customers . Hence, even a

cost -based wholesale price m ight not be low enough to perm it the interconnector a retai l profi t .

On the other hand , a large discount for wholesale prices over retai l m ight
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1. Require the retai l customers of the incumbent to subsidize the ent rant and its customers ;

2. Distort the high - capacity market , since other large users would presumably engage in

efforts to obtain the same favorable rates;

3. Result in arbit rage, leading to lower retai l prices , which would reduce the wholesale

prices further i f they are a set percentage of retai l prices , and result ing in a kind of

" reverse squeeze � on the incumbent;

4. Reduce the incent ive to improve efficiency if they lead to a reduct ion in retai l prices

which would also result in a reduct ion in wholesale prices ; incumbents may then

conclude that the best st rategy would be to increase retai l prices in order to increase

wholesale prices .

5. Reduce incent ives by entrants to const ruct physical faci li t ies, i f the wholesale discount is

favorable to their compet itors. It has been argued , on the other hand , that resale ent ry and

the intensified compet it ion it engenders are likely to enhance incent ives for ILECs to

maintain and upgrade their exist ing network faci li t ies ( Beard , et al , 1998 ) .

Thus , wholesale pricing creates a delicate � knife- edge� problem . Set too low , the resale

ent rant cannot succeed . Set too high , resale becomes more at t ract ive than physical ent ry . That

situat ion also implies a cont inuance of a regulatory regime to set the discount since , in the

absence of infrast ructure compet it ion , incumbent LECs would cont inue to cont rol local

dist ribut ion . The knife - edge dilemma may suggest a st rategy of init ially set t ing the discount

large enough to encourage ent ry, but also at the same t ime establishing a fixed and definite term

for its term inat ion or phase-out , i .e., a sunset clause . The ant icipat ion of the end of the regulated

discount would then create incent ives for ent rants to const ruct alternat ive physical faci li t ies.
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Another issue is that i f the wholesale price is low , it would be then the advantage of large

users to avail themselves of that price . Hence, wholesale prices are generally made available

only to telecommunicat ions carriers, though the meaning of that term is not always clear .

Universit ies provide telecom services to their students and faculty, and landlords furnish service

to their tenants . To gain the advantages of interconnect ion prices hence requires some official

recognit ion as a telecommunicat ions provider ,

While there is frequent agreement on the need to provide a discount to inteconnect ing

wholesale services , the extent of the discount is usually disputed . Interconnectors and resellers

advocate a substant ial discount as the quickest method of encouraging compet it ion . A discounta

that does not perm it viable compet it ion should therefore be presumed unreasonable . This brings

them close to advocat ing that their survival ( or even prosperity ) is the test of a reasonable

discount . Physical carriers, on the other hand , such as incumbent LECs, but also their

infrast ructure compet itors such as cable TV companies , faci li ty -based CLECs , and IXCs , favor

low discounts since substant ial discounts would provide disincent ives for ent rants to const ruct its

own faci li t ies and thus discourages faci li t ies -based compet it ion ( Kaserman and Mayo , 1997) .

The measure for this wholesale discount has been " avoided cost." The ascertainment of such cost

inevitably leads to regulatory and conceptual disputes . In the US, the FCC bootst rapping itself to

state determ inat ions, come up with a default range of 17-25 percent.

5.1.7 Efficient component pricing

An influent ial opt ion for access pricing is the so - called Efficient Component Pricing ( ECP ) Rule .

Under this opt ion , aside from the direct incremental costs incurred by the incumbent in providing

access , the ent rant is required to compensate the incumbent for the loss of net revenue that its
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entry may cause . The interconnect ion price for an ent rant ’s call would then be the average

incremental cost , including all relevant incremental opportunity costs (Baumol and Sidak , 1994 ) .

Advocates claim that ECP would improve or at least maintain current welfare through its

four main propert ies.

( 1 ) Only interconnectors with lower incremental costs would be willing to enter the market .

( 2 ) New entrants would not affect incumbent ’s revenues .

( 3 ) It does not interfere with cross - subsidizat ion ( desired or otherwise ).

( 4 ) It elim inates an ent ry barrier since incumbents would have no incent ive to keep rivals out .

According to incumbent LECS, ECP provides an approach that would closely parallel the

methodology that a firm would employ in an environment when it sells its inputs to a firm that

intends to compete in the final product market .

Crit icism to this approach has been quite st rong . It was described , among others as guaranteeing

monopolists their profi ts against compet it ive losses ; assum ing zero- sum traffic ; neglect ing

dynam ic efficiency gains and neglect ing posit ive network externali t ies bestowed by entrants

In response , Baumol and his co - authors agreed that , by itself, ECP will not result in a

compet it ive pricing st ructure. In part icular, init ial charges must be const rained by market forces

or regulat ion. Only if such condit ion was met would a � level playing field � result and welfarea

gains be realized . ECP is not designed to do away with monopoly profi ts, and the problem lies in

the incumbent being perm it ted to charge monopoly prices in the first place. Baumol assumes

either a perfect ly regulated market or � a perfect ly contestable market ."

Contestabi li ty means that compet itors’could enter at wi ll i f service was priced above

compet it ive level by the incumbent. However , the compet itors ’ abi li ty to enter is precisely the

issue in interconnect ion . If they could enter , Baumol’s ent ire analysis is point less , because

market t ransact ions would determ ine interconnect ion prices . Interconnect ion pricing is a policy

issue precisely because markets are not contestable .
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In the real world , the weight of ECP was bolstered after a dist inguished court upheld in

1994 Telecom New Zealand’s opportunity -cost based charges . In the Judgments of theLords of

the Judicial Commit tee of the Privy Council , the commonwealth’s highest t ribunal , separated two>

issues : monopoly rents , and abusive conduct . Even though it agreed part ly with the New Zealand

Court of Appeal on the mat ter of monopoly rents , i ts decision was that ECP could not be

considered an abusive pricing principle .

" ... Their Lordships are of the view that , apart from the risk of monopoly rents , the

Baumol Willig Rule does provide a proper model for demonst rat ing what would be charged

by the hypothet ical supplier in a perfect ly contestable market .

Yet for the UK itself, the regulatory agency OFTEL found several disadvantages with

ECP, especially where econom ies of scope exist for long distance and local services, and

where monopoly pricing is therefore likely, ECP would require an ent rant to have its full

costs lower than the incremental cost of the incumbent . OFTEL therefore concluded that

ECP did not support the major object ive of its interconnect ion framework , namely, to help

the market move towards a more compet it ive environment.

In the United States , too , the FCC explicit ly rejected the ECP framework with

respect to interconnect ion and access to unbundled network elements , not ing that the ECP

methodology � precludes the opportunity to obtain the advantage of a dynam ically

compet it ive marketplace� ( FCC, 1996 ) . The FCC concluded that ECP does not replicate a

compet it ive environment but rather ( 1 ) cont inues the inefficient and ant i - compet it ive

aspects of the exist ing price st ructure; ( 2 ) distorts compet it ion by providing incent ives for

incumbent LECs to shift costs of compet it ive services to bot t leneck services; and ( 3 )

preserves the status quo and serves as a barrier to ent ry.
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5.1.8 Marginal cost pricing

In a fully compet it ive market , long -term marginal cost pricing is opt imal in terms of econom ic

efficiency. Marginal cost is defined as the cost of producing one more unit of output . The cost

of increasing output by a given quant ity is incremental cost , which approximates marginal cost i f

averaged across the increment . When applied to interconnect ion, incremental cost pricing will

recover the addit ional costs the incumbent incurred by as a result of interconnect ion .

While the principle of long-run marginal cost pricing is simple, i ts conceptual and

pract ical detai ls are not . What is the long- term in a dynam ic indust ry? Over what volume is it

dist ributed ? What are costs in a monopoly environment i f a monopolist is inefficient ? What is

included in cost , given the frequent incent ives to shift costs from compet it ive lines of business to

price-regulated ones ? What are the costs properly at t ributable to one line of business when some

costs are � joint and common � ? Should marginal cost include the opportunity cost of foregone

profi ts to the incumbent due to the interconnect ion ?

A further quest ion is whether to set long run incremental cost based on actual (� historic " )

costs , or present costs , or even future costs . Historic costs , also referred to as embedded costs ,

are the actual cost incurred to build the network . On the other hand, future ( " forward looking � )

cost methodologies do not involve the use of an embedded rate base, but rather postulates a

hypothet ical network based on near - term best -pract ice technology and efficient engineering . The

regulatory search for the proper marginal cost led to long -run incremental cost ( LRIC)

methodologies. The US variant is known as TELRIC, the European is as FL- LRAIC and the

Japanese LRIC. TELRIC the cost basis is not the telecommunicat ion service ( for example,

interstate access service) but rather the unbundled telecommunicat ion elements that are used to

provide the service ( for example, for local loop or the local switch ) .
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Incumbent LECs generally argue that future costs should be based on each incumbent �s

exist ing network technology, not on some idealized least - cost , most efficient network that may

bear no relat ionship to exist ing operat ions . Furthermore, they argue that compet itors would not

invest in their own faci li t ies i f the alternat ive is an LEC element at a regulated price that is no

higher than the least cost , most efficient provider . Ent rants , on the other hand , prefer forward

looking prices at least as long as costs are declining over t ime. They contend that , in a

compet it ive market, the most efficient provider will set the prices , regardless of such as cost -by

the incumbent . Also , pricing based on the most efficient technology prevents cross subsidies by

the incumbent LEC, e.g., their charging the cost of faci li t ies used to compete in other markets. In

addit ion , ent rants would be able to share in the econom ies of scale and scope of the incumbent,

which lim its the st rategies available to the incumbent in prevent ing ent ry.

Forward - looking cost methodologies at t racted crit icism . Set t ing prices equal to the

forward looking cost will in many cases not allow the recovery of total costs , i .e. , total revenues

will fall short of total costs , especially with the t ransit ion from the previous system that tended to

under - depreciate . Furthermore, even while average prices would approach cost , this does not

necessari ly force each individual element ’s price towards cost . There would st i ll be varying

price- cost margins among different customers and services . Incumbent LECs also argued that

past investments , including inefficient ones , were frequent ly a direct result of regulatory

requirements and that they therefore should be ent it led to recovery .

In response, proponents of TELRIC argue that the price-cap recovery of embedded costs

will lead to higher prices and result in the ent rants over - bui lding new capacit ies instead of

maxim izing the use of exist ing faci li t ies. To this , incumbent LECs respond that the exclusion of

embedded costs in the rate st ructure is confiscatory in nature and thus a � taking � of property.a
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TELRIC has also been crit icized by proponents of " real opt ions" theory. Their basic cri t ique has

been that the FCC’s pricing rules for unbundled network elements leads to prices that are too

low . They contend that incumbents are required by regulat ion to give a free opt ion to ent rants ,

the opt ion being the right but not the obligat ion to get the unbundled element ( Hausman , 2000 ) .

5.2 Arbit rage

One can set interconnect ion prices adm inist rat ively or by market forces. The former is int rusive,

while the lat ter requires compet it ion and the absence of market power . Where compet it ion is

part ial, its role can be extended through arbit rage and benchmarking, such as � Third Party

Neutrali ty .� As long as some local network segments compet it ive, the access charge system

could be simpli f ied. Network could charge any price and select subject only to the following

principles :

1. Networks cannot prevent arbit rage by discrim inat ing against their customers ’ customers .

2.2 The prices for monopolist ic network segments where compet it ion exists would be based

on those prevailing for sim ilar compet it ive segments ( i .e. , on benchmarks ) .

3 . These are simple rules. The second would wither away with compet it ion . The first would

join various sim ilar rules in commercial t ransact ion, such as the holder - in - due- course doct rine,

whose purpose is to faci li tate t ransact ions in the economy ..

5.3 Incremental cost

It is one thing to speak in the abst ract of total cost , historic cost , average cost, and so on .

It is quite another mat ter to define and measure them . In the market , cost need not be

demonst rated , only acted upon . However , when , as is more likely , an interconnect ion charge is
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either regulated or its feasibi li ty is subject to appeal before a regulatory agency cost needs to be

defined and just i f ied .

Incumbent network operators have st rong incent ives to assign high port ions of joint costs

to interconnect ion services . The problems for the regulator are therefore to ident ify which costs

are relevant to interconnect ion , how large they are, and how to allocate them . Econom ically

efficient cost allocat ion would suggest that the costs of services should be borne by those who

cause them . But as applied to the pricing of interconnect ion , it can be difficult to operat ionalize

this principle . This is due to conceptual quest ions � which costs should properly be included ?

as well as for factual reasons -- what are the figures, and are they reasonable ? The problem is

further complicated insofar as companies are asked to disclose proprietary cost informat ion that

compet itors may find useful.

The tracking of cost informat ion is diff icult. The integrated st ructure of carriers, together

with the complexit ies of joint and common cost allocat ion , make it hard to determ ine

cross - subsidies and cost - shift ing. This is compounded where equipment , faci li t ies and

manpower is shared by the regulated as well as the unregulated operat ions . In the United States ,

the FCC and the state commissions therefore implemented a complex and regulated set of

st ructural and nonst ructural account ing rules that t ry to ensure a proper allocat ion of costs and

revenues . This is the Uniform System of Accounts. All regulated telecommunicat ions firms

have to comply with the USOA’s basic account ing rules. Accurate records must be kept for

revenues , operat ing costs , depreciat ion expenses , and investment in plant and equipment . And a

dist inct ion must be made between regulated and nonregulated businesses .

Costs have been divided into t raffic - sensit ive ( TS) and non - t raffic -sensit ive ( NTS) costs .

The fixed NTS costs comprise, among others , customer prem ises equipment ( CPE) , inside
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wiring, the local line, maintenance costs and a port ion of local exchange switching equipment .

The variable TS costs cover switching and t runking plant and equipment that is shared by all

users . The methodology dist inguishes among nine separate variable cost elements , such as line

term inat ion funct ions in the LEC’s end office, t raffic sensit ive switching equipment, directory

assistance, interexchange faci li t ies, and common transport faci li t ies. This data is then provided

on the FCC’s Automat ic Report ing Management Informat ion System (ARMIS) .

As if this is not enough , an addit ional cri t ical issue exists in the United States , in the

� jurisdict ional separat ion � of inter- and int rastate costs and revenues (NARUC, 1971) . Costs

assigned to the interstate jurisdict ion are recovered from interstate service such as access

charges , ( i .e., the connect ion between local and long distance services). But what is that

interstate share, given the integrated nature of a communicat ions network and its use for both

long - distance and local calls ? After much dispute , the overall interstate share of the larger LECs

switched network costs was fixed, by a comprom ise that was poli t ical rather than econom ic or

technological, at 25 percent, even though total interstate switched t raffic was only 14 percent of

all switched t raffic .

A second major approach to determ ine cost is to skip actual cost measurements for

generalized ones . Instead of determ ining what cost had been , one calculates what it should be,

looking forward . These numbers can either derive from armchair analysis , but more likely

originate from � proxy" engineering models. These models, init ially designed in the United

States to determ ine the appropriate interstate universal service burdens and allocat ions generally

use geographically based units to determ ine the standard costs of serving customers within a seta

area . Not only must the area be representat ive in terms of terrain and customer dispersion, but it

must also approximate the size in which engineers would be comfortable in making provisions
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for equipment . For example, one of the proxy models in the United States , the Benchmark Cost

Model ( BCM ) , that was supported by several ILECs , looked for the average costs required to

serve resident ial customers within census block groups generally containing 250 to 550

households which were assumed to be evenly dist ributed .

Various approaches have various financial assumpt ions . For example, the HAI Model ,

supported by several interconnectors, depreciates equipment over 18 years , with the cost of

equity at 11.25 percent , whereas the Cost Proxy Model ( CPM ) supported by other ILECs uses a

12 -year cost model depreciable li fe.

The FCC developed a hybrid proxy based on the outputs of several models proposed to it ,

along with a local loop design and clustering algorithm developed by its own staff. This hybrid

proxy cost model was adopted in 1998 ( FCC, 1998 ) , ( Sharkey et al , 1992 ) , ( Sharkey , 2001)

The proxy cost models have also been used , with modificat ions, to determ ine the cost of

the unbundled network elements ( UNEs ) , a task delegated by the FCC to the state ut i li ty

commissions , under the condit ion of ut i lizing a forward - looking cost methodology, an

econom ics - based rather than regulatory depreciat ion , and an risk -appropriate cost of

capital . The state - determ ined UNE cost over a wide range ( 10 : 1 ) , suggest ing that any

methodology can be fit ted to the policy goals. A major source of different iat ion was the

t reatment of �non -recurring cost ,� which incumbents had incent ives to inflate .

Engineering -based cost models , despite their scient i f ic claims , are only as credible as

their underlying assumpt ions . Supporters of the different proxy models advocate a modela

that favors their own interests . In the process of balancing pressures and adding

" realism � , models have lost t ransparency to users and policy makers . They acquired the
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unm istakable flavor of an adm inist rat ive tool of a planned economy, even if they were

adopted in pursuit of market compet it ion .

How does all this add up ? Econom ic analysis , such as Mark Armstrong’s companion

piece in this volume, can throw light on the consequences of several of these approaches . But in

another sense, the vigorous discussion over pricing principles also shows that while ideas mat ter

to the world , the world mat ters even more to the visibi li ty of ideas . In telecommunicat ions , these

ideas materially affect interconnect ion charges paid by some companies to others . For some

American long- distance companies , these payments used to account for about 40 percent of their

overall expenditures; for the local exchange companies , the receipts were over 20 percent of their

revenues . The pricing and cost ing principles also relate direct ly to the payments which various

companies make towards the financing of the universal service. The magnitude of that

redist ribut ive system has been est imated , depending on definit ion , methodology, and interest , to>

be anywhere between about $ 4 and $ 20 bi llion . In many cases , the set t ing of the interconnect ion

charge was a mat ter of corporate li fe and death . Given those stakes , i t is not surprising that

support ive ideas are in demand by each side and that they receive a wide play by their

proponents.

Different econom ic models lead to different conclusions . The efficient component

pricing ( ECP) rule has been advocated by several dist inguished econom ists . It is advantageous to

the incumbent local exchange companies charging high prices . Other pricing models result in

low interconnect ion prices , and are therefore favored by new entrants . Forward - looking long- run

incremental cost ( LRIC) is such an approach , and it , too , is supported by equally dist inguished

scholars . It is supplemented by a planned - economy style , engineering -based proxy cost models

that are advanced by the staunchest advocates of free markets . Various experts are lining up
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before the regulatory decision makers , brandishing compet ing theories with well - compensated

passion. Who is right ? Perhaps a bet ter quest ion is what the policy goal is .

Thus , when the policy goal is to expand basic telephone service or to keep basic

telephone prices low , regulators will be support ive of the incumbents as long as these recycle

their gains into wide and affordable connect ivity . In that situat ion , the cost models picked will

tend to be along the lines of efficient component pricing or of dist ributed cost pricing . Where

large customers are to be favored, Ramsey pricing provides an efficiency rat ionale . With

vigorous local compet it ion as the goal , regulators have adopted marginal cost models whose

fundamental advantage to ent rants is that they are lower in price by reducing or postponing their

cont ribut ion to fixed costs . And when regulators have tried to further accelerate the pace of ent ry

into local compet it ion , they extended this approach into cost that is forward -looking. There are

some good theoret ical arguments for such a methodology, but it is doubt ful that this approach

would have been chosen if the price would not t rend convenient ly down , but was instead going

up and thereby slowing down entry .

It would be easy to conclude that the carriers of ideas are merely the champions of the

various carriers of t ransm ission . Yet , i f we measure new concepts only by the yardst ick of cui

bono , debates over ideas would be point less . Out of thesis and ant ithesis , however mot ivated, a

higher form of understanding emerges .

6 Interconnect ion around the world

A wide range of approaches to interconnect ion exists within different count ries and among them .

Yet most issues are sim ilar and inclusive : the impact of emerging network compet it ion the

pricing incumbent operators ; the determ inat ion of the t rue cost of the underlying infrast ructure;
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the assurance of t ransparency in incumbent operat ion ; the st riking of a balance between general

government regulat ion and compet itors freedom to negot iate their own deals ; the sharing of the

burden of universal service obligat ions ; the symmetry of payment obligat ions ; the promot ion of

ent rants in order to protect compet it ion , yet without providing them with guarantees of survival .

While the basic issues are common , different count ries are moving at varying speeds and with

different emphasis on compet ing policy goals . This is based on history , poli t ics , econom ics , the

state of the evolut ion of the public network , and the development of an informat ion - based

economy. Several count ries have taken the lead in pushing the envelope of act ivist

interconnect ion policy . They tend to be those count ries with the longest experience in

telecommunicat ions liberalizat ion .

In the process of moving ahead at different rates of change, divergent policies are

creat ing internat ional tensions . The interconnect ion of nat ional networks with each other , an

unusually harmonious sector for internat ional cooperat ion since the m iddle of the 19th Century ,

has become a source of st ruggle. For a long t ime, internat ional inst i tut ions provided the

mechanism for harmonizing rest rict ive cartel behavior in interconnect ion . But no longer .

The Internat ional Telecommunicat ion Union was created , to a significant extent , to manage

internat ional interconnect ion arrangements. For many decades it was support ive of a system of

an internat ional cartel of nat ional monopolies . It f i rm ly opposed , for example, the

interconnect ion of leased lines with public networks , as well as the resale and sharing of leased

line capacity . In the 1990s , however , the ITU process became more accept ing of privat izat ion ,

liberalizat ion and compet it ion .

Sim ilarly, Intelsat , the major internat ional satelli te consort ium , had embodied the

collaborat ive internat ional system , with all of its st rengths and weaknesses . For a long t ime
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Intelsat had legal exclusivity over internat ional civi lian satelli te communicat ions . Intelsat was

used to operate a global gatekeeper system . Interconnect ion into Intelsat infrast ructure was

granted only to a single ent ity per count ry, usually the monopoly incumbent operators . No other

carrier could interconnect into Intelsat , and only official carriers could interconnect into the

designated carriers. The not ion of a large user uplinking direct ly to Intelsat was sheer heresy .

The purpose of this arrangement was to t ight ly cont rol internat ional satelli te t raffic , especially in

its econom ic dimensions . Internat ional calls were enormously profi table, but prices could not be

maintained with compet it ion . This indeed happened in the 1990s when Intelsat ’s hold over

internat ional t raffic collapsed . In consequence, Intelsat shifted its rate and became a market

part icipant rather than cartel enforcer.

In Europe, the EU Commission pursued two goals, somet imes at content ion with each

other : the harmonizat ion of European rules of telecommunicat ions ; and the liberalizat ion of

telecom markets . Liberalizat ion provided the banner of substance but harmonizat ion , under

cont rol of Brussels, was also the bureaucrat ic agenda . The principles for harmonizat ion in

domest ic interconnect ion was laid out in the 1990 ONP ( Open Network Provision ) Framework

Direct ive ( 1990 ) , and fleshed out in the subsequent ONP voice telephony direct ive .

Interconnect ion and its pricing were the most cont roversial issues in that direct ive . The

tradit ional monopoly PTOs demanded cont ribut ion for their infrast ructure investments through

recovery of historic cost , while the inter - connectors advocated a nondiscrim inatory and

t ransparent " equivalent interconnect ion .� The EU Commission fudged this , giving leeway to

nat ional governments for the actual detai ls of interconnect ion , access charges , and dispute

arbit rat ion . The Commission’s role was therefore to regulate regulators rather than market

part icipants ( Aust in , 1994) .
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Unfortunately, the ONP voice telephony direct ive had the dubious dist inct ion of being

the very first piece of legislat ion rejected by the European Parliament under its newly acquired

powers of co - decision created by the Maast richt Treaty . The direct ive was rejected by the

European Parliament , which found a lack of consumer protect ion provisions and weak

transparency requirements. Soon thereafter, the European Parliament adopted an updated

proposal ( 1995 ) .

Telecom companies which account for over 25 percent of nat ional markets are presumed

to have sufficient market power ( SMP) and must fulfi ll certain obligat ions . These include

meet ing all reasonable requests for access to their networks, nondiscrim inat ion , unbundling,

publicat ion of a reference interconnect ion offer ( including price lists ) , cost oriented tariffs, and a

t ransparent account ing systems , including account ing separat ion in some cases . Such account ing

separat ions require operators to implement appropriate cost allocat ion methodologies , with a

preference for long- run cost methodologies. Nat ional regulators can intervene in disputes and

inspect any agreement.

The Commission also adopted a recommendat ion on interconnect ion pricing which

supports the eventual use of a forward - looking long - run average incremental cost model (FL

LRAIC) , with � best current pract ice � charges in the interim .

Once Europe, the United States , Japan , and several other major count ries had moved to a

system of an interconnected network of networks, others followed . In 1997 the member

count ries of the World Trade Organizat ion ( WTO) concluded a mult i lateral deal aimed ata

liberat ing internat ional t rade in basic telecommunicat ions services , with direct impact on

interconnect ion . The deal ( technically not an � agreement� ) comprised of 55 schedules covering

69 governments , of legally binding commitments to open their basic telecommunicat ions
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markets to foreign compet it ion . The nat ional schedules are an integral part of a larger t reaty, the

General Agreement on Trade in Services (GATS) .

Telecommunicat ions services were one of the first sectors negot iated under the new

WTO regime. A major policy breakthrough in the process was an agreement to include an

American - authored Reference Paper on regulatory reform . The paper had direct relevance to

interconnect ion issues . It laid out several key principles. Incumbent network operators must

provide market ent rants with interconnect ion at any technically feasible point in the network .

Such interconnect ion must be provided under nondiscrim inatory terms, condit ions and rates , and

should be of a quali ty no less favorable that the provider gives its own services . Moreover ,

interconnect ion rates must be cost - oriented , t ransparent , and where econom ically feasible,

unbundled . A dispute mechanism administered by an independent body was also called for.

The agreement was s significant because it inst i tut ionalized for the first t ime a system of

mult i lateral mutual survei llance, a framework for bi lateral bargaining over market ent ry. But ,

reali ty may disappoint. There is indeed an agreed - upon t ime schedule , but it applies only to the

WTO segment of any dispute . The WTO is an organizat ion of governments, not a civi l court . A

firm must convince its nat ional governments to back its claim and present it to the other

governments and the WTO arbit rat ion panel .

In the past the model of internat ional inst i tut ional cooperat ion aimed to protect nat ional

monopoly systems , and was exemplified by the � old � ITU and Intelsat .Their interconnect ion

policies were squarely aimed to preclude compet it ive ent ry . But by the end of the century, the

internat ional inst i tut ions of telecommunicat ions had moved to a liberalizing role, with more open

interconnect ion arrangements at i ts center . In these bodies , interconnect ion policy had proceeded

to its second stage , that of opening nat ional and internat ional markets.
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7 Interconnect ion and common carriage

What impact does interconnect ion of networks have on content ? Would informat ion flow with

greater ease or with more rest rict ions ? Two types of legal status apply to various carriers . The

private carriage approach is one of cont ract and property . The private owner of an elect ronic

conduit can ut i lize its capacity as it sees fi t , t ransact ing with those partners it wishes to engage

with and carrying only the informat ion content it wishes to accept . In cont rast , common carriage

has been the underlying system for the flow of informat ion over the telephone network . It

reduced the abili ty of network providers to discrim inate among sim ilar customers , and to select

their customers . It required a carrier to accept any lawful content .

Precursors to common carriage in telecommunicat ions go back to the Roman Empire and

the legal obligat ions of ship owners , innkeepers and stable keepers . In England , the early>

common law placed certain dut ies on most ly infrast ructure businesses which were considered

" public callings ." " Common " in that context meant " open to serving the general public " or

" general ".

For centuries , common carriage principles have played an important role in the

infrast ructure services of t ransportat ion and communicat ions. This system was created to assure

that all customers seeking an essent ial infrast ructure service and willing and able to pay the

established price would not be denied lawful use of the service nor otherwise be discrim inated

against . For one hundred years these principles have faci li tated telecommunicat ions users’

access to the public networks . Carriers were severely lim ited in select ing their customers and

their usage of the network , including content types as long as they are lawful. A private
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telecommunicat ions carrier obtained certain benefits, including lim ited liabi li ty for the

consequences of its own act ions . It also often received, by statute , powers of em inent domain ,

use of public rights -of- way, and even protect ion against compet it ion. Today, as networks

interconnect physically, funct ionally, and financially, they must also converge in terms of the

rules under which content flows over them . While the old system of segregated networks made

it possible to segregate content flow rules , this is becom ing difficult as network interconnect .

Start ing in the 1980s, telephone common carriers , react ing primari ly to outside pressures and

concerns about their corporate image, at tempted to ban or rest rict sex lines based on content ,

even where the messages were legal . One important aspect of common carriage is that i t

faci li tates interconnect ion and hence compet it ion . This is because under common carriage,

access is provided to all customers , even where they are the compet itors of the carrier. This

reduces the ent ry barriers for compet itors, since they can ut i lize elements of the common carrier.

For example , under this principle, MCI was able to reach its customers over AT& T’s local

networks rather than having to first bui ld its own local dist ribut ion faci li t ies. Hence, common

carriage reduces monopoly power , though its availabi li ty may also reduce the incent ives to

compet it ive ent ry or to upgrades.

With the advent of interconnect ivity the dem ise of common carriage becomes a dist inct

possibi li ty . There are several reasons a common carrier cannot use different iated pricing in the

same way that a private cont ract carrier can because it cannot prevent arbit rage. A private

cont ract carrier can pick customers .If interconnect ion links these two legal regimes , what will be

the impact ? In head -to -head compet it ion , the rest rict ions on common carriers disadvantage them

against private carriers, all other things equal . Common carriers qua carriers will not become

ext inct , but they will increasingly conduct their business as private carriers, and common
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carriage as such will disappear over t ime. This will not happen overnight, of course. But the

basic dynam ics will sooner or later assert themselves .

A common carrier must serve a private cont ract carrier, but not vice-versa . These

conceptual discussions have a very pract ical dimension , which revealed itself as cable TVa

companies moved beyond their t radit ional act ivi t ies . In 1999 , when AT& T bought the cable TV

giant TCI , it also acquired TCI’s @Home, a cable -based ISP and on - line content provider using

high speed cable modem access to @Home’s proprietary content as well as to the Internet. The

ISP indust ry, led by AOL protested the arrangement . The problem was that TCI bundled its

cable service with @Home, and cable subscribers who wanted to access other ISP and content

services from another provider would have to pay an ext ra fee, making them uncompet it ive with

@Home. The rival ISPs therefore asked the FCC to require an equal access arrangement from

AT& T/ TCI for any ISP that desired such access . In effect ( though not in these words ) , they

asked the FCC to impose a quasi - common carrier status on cable carriers , or at least on their

packet t ransm ission . Such a policy would inevitably also apply to cable-based telephony . The

ISP problem was upheld by several lower courts . An appellate court overturned in 2000 ; yet

AT& T won on jurisdict ional grounds, but it could hardly been happy about its victory, because

the court classified as Internet access as a � telecommunicat ions service � subject to federal

regulat ion , which meant that i t was potent ially subject to all the regulat ions aimed at telephone

companies, such as unbundling and access requirements . Somewhat reluctant ly, the FCC

init iated proceedings .

The demise of common carriage raises the quest ion of impact ion on the free flow of

informat ion when any carrier in a chin of t ransm ission could impose its own standard of
a

acceptable content . One alternat ive approach to the regulatory requirement of Common Carriage
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is arbit rage, � Third party neut rali ty � ( TPN) as a subst i tute for common carriage. It imposes no

common carriage obligat ion on any carrier. However , i f a carrier interconnects another carrier or

user , i t cannot rest rict them from contract ing with third part ies . The carriers cannot discrim inate

against its customers ’ customers . This , in effect, creates arbit rage in content access , and makes it

diff icult to discrim inate in price or through select ive interconnect ion . Third - party neut rali ty thus

ensures a non -discrim inatory flow of informat ion in an environment where carriers can cont ract

freely, as long as there is at least some access node that is not cont rolled by a carrier.

8 The future of regulat ion of interconnect ion

Our discussion has taken us from history -- where we ident if ied cont rol over interconnect ion as

the key lever in the t radit ional establishment of monopoly ; to policy, with interconnect ion as the

bat t leground for creat ing and blocking compet it ion ; to internat ional relat ions, where

interconnect ion has become a global issue ; to econom ics, where the pricing and cost ing of

interconnect ion are mat ters of survival .

The remaining quest ion is whether in a fully compet it ive environment , any residual

interconnect ion rules are needed , such as requirements to interconnect or to avoid discrim inat ion .

The issue is not negat ive but posit ive . Regulat ion exists not because of bureaucrats who

cannot let go . It is created largely as a poli t ical response to interest groups . These interest

groups will not disappear and new ones will emerge . In a democrat ic poli t ical system a majority

coali t ion always wants something from the m inority . In telecommunicat ions , this has been the

underpinning of such policies as universal service, rate averaging, high - cost area redist ribut ion ,

and so forth . With telecommunicat ions becom ing ever more important , not having full

connect ivity to the new and powerful means of communicat ion becomes a major disadvantage.
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That is why, inevitably, the definit ion of universal service will expand , even as compet it ion

makes basic services more efficient. The int roduct ion in the US , of a favorable " e - rate " for

Internet access by schools , libraries , and hospitals , is an early example . Other issues are

consumer protect ion , privacy, or rural service.

Throughout this art icle, we have described the changing use of interconnect ion . In its

first stage, it was pro- incumbent, and used to establish monopoly cont rol . Much later , the goal>

was pro - compet it ion , and interconnect ion was used to pry open the network environment to new

entrants . When local compet it ion was slow in let t ing ent rants to catch up with the ent renched

incumbent , interconnect ion policy moved to its third stage, in which it aimed at market - cont rol.

In most count ries, even after a number of years of compet it ive ent ry, the incumbent st i ll

is dom inant in most t radit ional market segments . Support ive interconnect ion policies can

accelerate compet it ion . Yet it becomes a problem if they are open - ended and without explici t

phase- out . In that case, it wi ll be difficult to term inate the rules in the future because ent ire

clusters of firins will be dependent on them for survival . Even if some of the ent rants became

vigorous enough to be able to compete without regulatory help and to negot iate non - coercive

interconnect ion agreements , there will always be compet itors on the margin who would not

survive the aboli t ion of support ive interconnect ion rules. Their impending dem ise would then

create desperate fights to maintain the rules, and to public arguments that their aboli t ion would

reduce compet it ion by reducing the number of compet itors .

Hence, it becomes more difficult to exit interconnect ion regulat ion than to enter it , unless

the exit scenario is spelled out clearly in advance . This provides incent ives to the ent rants to

plan for a compet it ive scenario where they are on their own . Within reason , such clari ty is much

more important than the length of the t ransit ion .
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Entrants do not like specific exit scenarios because they fear that it perm its incumbents to

engage in di latory pract ices . But that is only t rue i f incumbents can delay with impunity and

without cost . Hence, the exit t im ing needs to be t ied to equally specific schedule for the

incumbent to fulfi ll a set of requirements in the provision of the elements of actual

interconnect ion , such as support systems, number portabi li ty, etc.

If interconnect ion rules are temporary only , there is less need for them to be overly

complex . In the United States , the bat t les over the precise nature of interconnect ion

methodology and its prices models have delayed actual local ent ry, and will cont inue to do so in

the future as the detai ls of the rules will require further clari f icat ion , proceedings, regulat ion ,

li t igat ion , and legislat ion . A temporary solut ion can , on the other hand , then be st ructured as a

relat ively simple system .

The alternat ive -- interconnect ion regulat ion into the distant future without a clear exit

scenario - maintains the regulator in a posit ion to establish ent it lements, to create client relat ions

by the indust ry, and to maintain its role of perpetually indispensable arbiter. This is not a

scenario of deregulat ion and market compet it ion , but of a m icro -managed telecommunicat ions

market and indust ry dependency into the distant future.

Furthermore, it is likely that the significance of government ’s wielding the tool of

interconnect ion policy will increase rather than decline . Even if telecommunicat ions markets

become more compet it ive, there will be no shortage of problems beyond bot t leneck power , the

present rat ionale . Consumer protect ion is one example. The affordabili ty of certain socially

valuable services is another . To deal with those issues , government requires a policy inst rument,

and the cont rol over interconnect ion provides it . To add to its usefulness, it is largely � off

budget � , requiring no out lays , only rules and mandates . With those advantages , it is diff icult to
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imagine that interconnect ion will be withdrawn from the regulatory arsenal . If anything, its role

will grow .
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