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EXECUTIVE SUMMARY

From about 1920 to 1960 supplying telecommunications services in the
United States was essentially the exclusive province of the traditional
telecommunications industry, namely AT&T, its associated 20 or so Bell
System operating companies and some 1500 independent companies. Opera-
ting as a monopoly within its geographic franchise area, each of these
companies nowadays collaborates with all the others in the traditional
industry to provide nationwide services that yielded total revenues for
1980 of about $60 billion.

The post-World War II growth of merged computer-and-communications
(compunications) technologies and of the electronics industries based on
these technologies created the potential for competition over a wide
range of information products and services. Beginning about 1960, actions
by regulatory agencies and the courts gr§dua11y opened up competition with
the traditional telecommunications industries. These industries, Tike
the transportation and energy industries are a basic social infrastructure.

The new competitive arenas presently include the supplying of:

1) voice and data transmission and switching facilities; 2) terminal
equipment ranging from plain old telephones to elaborate computers; 3}
services such as the resale of facilities or services bought wholesale

from traditional suppliers with or without supplying "value-added" facili-
ties or services as well; 4) information, ranging from time or weather
information through directory advertising to queries from elaborate

- databases.

A1l four competitive arenas are reported to have great growth potential.

But the transmission and switching arena is unigque for one salient reason:



it is where most of the traditional industry's money is now. Current
battles are principally over long-haul transmission and switching,

although short-haul markets, local markets and the three other arenas are
increasingly also at stake. Moreover, the distinctions among all four
arenas are as blurry as the older distinctions among traditional information
industries. Competitors over local markets, for example, include tradi-
tional telecommunications carriers, multipoint distributioh services (MDS),
cable "television" systems, radio and TV broadcasters, and distributors

of information coming from the print tradition such as newspavers and
postal services. And the competition is not Timited to transmission,
switching or any other function in "pure" form.

" The long-haul business is highly concentrated. In 1976, about 4000
business and government customers accounted for $5.6 billion or over 85
percent of revenues from all long-haul services (i.e., interexchange ser-
vices under federal jurisdiction) to business and government and for over
50 percent of the total ($11.4 billion) long-haul revenues from businesses
and residences combined. Geoqgraphically, these revenues are concentrated
along the spine of AT&T's routes from the East to the West Coast and its
branches along each coast and from the Midwest to the Southwest.

This concentration was instrumental in transmuting a technological
potential for better and cheaper concentrated long-haul services into com-
petitive battles for the revenues from the business, government and resi-
dential customers along ‘the main routes. By the mid-seventies, these battles
had spilled over from regu]atofy and judicial proceedings into Cengres-

sional debates that were far frem resolved at the beginning of 1981.
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At stake are not only the eventual impacts on competing suppliers of
the terms of competition for long-haul business. Transmission and switch-
ing facilities are a social infrastructure Tike roads and electrical power
facilities. A1l three other competitive arenas depend on this infrastruc-
ture. Most important, the prices of transmission and switching services--
long-haul, short-haul or local--affect every business and everyone's life-
style. Whoever controls that infrastructure hence controls strategic
high ground.

How everyone is ultimately affected is unlikely to be determined solely
by some dramatic regulatory, judicial or legislative act. The crucial
battles over the costs and prices of compunications facilities and services
will be won or lost, as they have been ﬁn the past, in the trenches of
detail and over many years of arduous negotiations.

This stems from the fact that 80-90 percent of the costs of the tradi-
tional industry's plant are shared by local, short-haul and long-haul
services, i.e., are joint and common costs. This trait can disappear only
stowly, if at ali. While economic theory gives some guidelines as to
efficient pricing patterns, the theory is difficult if not impossible to
apply in practice. Moreover, social equity, as perceived by regulators
and suppliers, and not economic efficiency or profit alone, has been a
significant factor in traditional telecommunications costing and pricing.
It is likely to remain so in the future.

Compunications costing and pricing is therefore 1ikely to remain, as
it has been, a matter of politics and policy not governed_by market forces
alone. The general groundswell of pro-competitiye jdeology and the
interests of would-be competitors have rendered regulated monopoly unten-

able. Unfettered competition might be possible if each distinct



compunications service were delivered by means of a distinct facility
under distinct ownership dedicated to that service and no other at an
acceptable Tevel of efficiency. Absent such an extreme condition, unfettered
competition is unpalatable to most affected parties. Hence regulated com-
petition will govern the compunications industries, with cost allocation
and pricing practices continuing to be at the heart of the regulatory
process.

By early 1981, the costing and pricing practices of the traditional
industry had come under severe strains because they still served policies
framed as compromises among political forces long since off their former

balance and still in rapid flux.

Nationally, reapportionments following the 1962 Baker v. Carr decision

have strengthened urban over rural constituencies. On the consumer side,
the major forces still include large national enterprises principally con-
cerned about tong-haul services as well as terminal equipment; and they
still include local interests--small businesses, professionals and resi-
dences--principally concerned about short-haul and local services as well
as terminal equipment. Most of the business consumers' concerns have

been centered on the costs of internal administrative compunications
services, which tend to be aggregated in the budgets of distinct or com-
bined data processing and communications responsibility centers. Costs

of local services in general, and of long-haul services used for marketing
or other external functions are generally borne by numerous centers.

Their aggregate value is generally unknown to top management, a&lthough
spot checks suggest their amount is often considerably greater than the

costs of the visibly budgeted internal services.
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On the producer side, the traditional telecommunications industry,
once alone in the ring, now finds itself in the midst of numerous large
and small competitors from the computer and electronics industries, from
the media and from other sectors--domestic and foreign.

The long-standing shared national goal of attaining universal basic
telephone service has been largely reached, although less than 90 percent
of Alabama, Arizona, Kentucky, Mississippi, New Mexico, South Carolina,
and West Virginia households had telephone service in 1976 and Alaska,
Hawaii, Puerto Rico and the Virgin Islands are still being integrated into
the national cost and revenue pool. However, prospects for new services--
sell, shop or pay by phone, teletex, etc.--are leading to a reinterpretation
of that goal not only in terms of voice services as of old, but in terms
of modern digital services and not in a monopolistic but a competitive
context.

The old ba]anée of forces supported a division of regulatory powers
between federal and state authorities. One significant consequence of this
division has been the "jurisdictional separation" of the joint and common
costs of facilities shared by federally and state regulated services and
the assignment of the separated cost shares to the respective jurisdictions
for recovery through revenues from services regulated by the respective
jurisdictions. All cosfs and revenues from directory advertising are
under the jurisdiction of the 50 states.

In effect, this has meant defining the costs of local services
"residualiy” -- sometimes explicitly, sometimes implicitly: first,
costs as defined for federally regulated long-haul interexchange
services and then costs as defined for state regulated interexchange

services are taken off the top of the total aggregate revenue or



cost pool of the traditional telecommunications industry. What's left is
essentially defined as the costs of local service.

The main thrust of policy from World War II to the present has been
to move increasing proportions of joint and common costs away from the local
service cost pool and into the federally or state requlated interexchange
service cost pools. This has been reflected in relatively stable prices
for basic Tocal exchange services, especially for households and for rural
areas. It has been reflected in flat-rate pricing schedules providing for
a fixed charge regardless of the number or duration of local calls. And it
has been reflected in the growth of the geographic areas covered by local
service to the point where, for example, the Atlanta local service area--
some 3,400 square miles--is as large as Delaware and Rhode Island combined.

The old balance of forces has also supported plant design, operating
and pricing practices that provide for uniform prices for all interexchange
services under federal jurisdiction and, within each state, for uniform
statewide interexchange prices and uniform statewide schedules for basic
local service prices. Thus, for example, the price of a call between any
two points, while it may depend on the distance between the points and the
~ duration of the call, does not depend on whatever cost might be assigned to
the specific facilities actually used for that particular call. It
reflects, if anything, the average cost assigned to all facilities under a
particular jurisdiction, plus whatever pricing policies are followed to
recover the aggregate of all costs under the particular jurisdiction from
the aggregate revenues for all the services under that jurisdiction. For
instance, the same price is charged for an interstate call from New York,

NY to Washington, DC as from Des Moines, IA to Sioux Falls, SD (about 200
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miles apart). Within California, the San Francisco to Sacramento and
China Lake to Death Valley (about 80 miles apart) prices are equal to each
other, but not necessarily to the prices for 80 mile calls within other
states. |

Finally, the old balance of forces has also supported revenue sharing
arrangements--settlements--among the members of the traditional industry
that reimburse each company for precisely the costs it has been defined
to incur for interexchange services, whatever relationship these bosts
might have to the revenues that would have accrued under the applicable
uniform price schedule. Coupled with the definition of local service cost
as residual, this has enabled the smaller independent companies to charge
prices for local services not too far out of line with Bell System prices

in neighboring localities -- and, in some cases, substantially below
those prices. It has also enabled them, for example, to install
equipment necessary for nationwide direct dialing.

These practices have been destabilized by the advent of competitive
forces. As competitors moved into the concentrated long-haul transmission
and switching business, AT&T initially responded by lowering iong-haul
prices relative to short-haul prices, both interstate and state. This kept
total revenues stable. The details of these price changes tended to
alleviate a long-standing political problem resulting from the so-called
"toll rate disparity" whereby it cost more, say, to call 50 miles into
Missouri from a point on the Missouri border than to call 50 miles into a
neighboring state. But the details of this price change also tended to
introduce fresh political problems in the form of an "exchange-interexchange
rate disparity" that stems from sharp upward jumps in the price for calling

a point just outside a local exchange area relative to the price for
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calling a point just inside the local exchange area. These moves can be
interpreted as responding to competitive price pressures by lowering prices
in the competitive long-haul arena, raising them in the monopolistic short-
haul arena since this proved politically feasible, but holding them stable
in the monopolistic Tocal area, where price increases have been politically
less palatable.

However, in spite of the continuing political sentiment to the contrary,
upward pressures on local service prices continue to mount. While some
states are holding the Tine on Tocal ten cent coin box calls, refusing to
permit charging for directory assistance, expanding the size of local
calling areas or otherwise keeping local service prices stable, others are
nowadays doing just the opposite.

AT&T has pofnted to the history and the prospect of increasing alloca-
tions of joint and common costs to the interstate jurisdiction as evidence
for its being forced by regulators to hold a price umbrella over competitors
in order to support at least relatively stable prices for local services.
At the same time, competitors have pointed to long-haul price decreases as
evidence of predatory pricing on AT&T's part. And the customers of short-
haul services see themselves caught in the middle as victims of unjustified
monopolistic price increases. 0ddly enough, the U.S. government, the
Department of Defense in particular, is prominent among the latter. The
U.S. military AUTOVON voice network, made up principally of short, highly
interconnected 1inks to increase its survivability under attack, has proved
particularly vulnerable to increases in short-haul prices.

Since the cost allocations and the pricing policies on which the

foregoing arquments rest are mainly the consequences of prior political
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compromises, the essential question is not where some absolute economic or
technological truth might 1ie, but what is the likely shape of future com-
promises. The local forces that have pressed for increasing cost alloca-
tions to interexchange services now face countervailing forces for decreasing
these allocations. Discerning how an equilibrium might come about requires
looking at additional detail.

Whatever the level of total costs assigned to any jurisdiction, how
much of these total costs is recovered from the diverse services under that
Jurisdiction depends on the relative pricing of the services. In the past,
little attention was paid to relating the prices of particular services to
the cost of each of these services. But, when increasing competition
raises questions about price umbrellas or vredatory pricing, the service-
by-service relationship of prices to costs is called into question. However,
Just as the allocation of joint-and-common costs to particular jurisdic-
tions is inherently arbitrary, so is the allocation of these costs to
particular services.

From a purely economic standpoint, all that can be said with some
certainty, therefore, is that, whatever level of jurisdictional cost alloca-
tion might emerge, prices for competitive services will be subject to
greater downward pressure and prices for non-competitive services to
greater upward pressure than in the past. To the extent that this Teads to
actual price increases for presently non-competitive services, these will
be increasingly attractive to competition. Eventually, cost allocation
patterns will be developed to justify politically and judicially acceptable
pricing patterns.

Who wins and who loses from changes in present pricing patterns will

depend on both the pattern of competition among suppliers, and also on the
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geographic location of suppliers and consumers and on the mix of sérvices
any particular consumer purchases,

Being present in all states except Delaware and Rhode Island, the 1500
independent companies are a widespread political force. The effects of
change on these companies are not directiy deducible from average nation-
wide effects, which are essentially equivalent to average Bell System
effects. For example, the nationwide, traditional industrywide proportion
of joint and common plant costs allocated to the interexchange and exchange
services respectively is 30 percent interexchange: 70 percent exchange.

On the average, a one percent decrease in the interexchange cost allocation
would therefore, in the short run, require a .43 percent increase in the
exchange cost allocation. But the proportions for independents are roughly
10 percent : 90 percent at one extreme and, at the other extreme, 90 : 10
percent, with corresponding exchange cost allocation increases of .11
percent and 9.0 percent respectively. The deviation in exchange Eost alloca-
tions for independents thus ranges from 75 percent less than the average
increase to 2000 percent more than the average increase. And, of the inde-
pendents, only 8 percent would experience increases less than the average
while 32 percent would experience increases greater than the average.
ATthough the spread would be smaller, similar excursions from the average
would be experienced by the individual Bell companies operating in different
regions.

Present total cost allocations are proportioned roughly 50 percent
interexchange to 50 percent exchange costs. On grounds no more extraordinary
than any experienced and sanctioned by the electorate, the regulators and
the courts in the last 50 years, one can estimate alternative allocations

ranging from 30 percent interexchange: 70 percent exchange to 65 percent



interexchange: 35 percent exchange. A change to the former would, on the
average, decrease interexchange costs by 40 percent and increase exchange
costs by 40 percent. A business customer buying only interexchange services
would therefore experience an average price decrease of 40 percent while a
business customer buying only exchange services would experience an average
price increase of 40 percent. How any given business customer would per-
ceive such a policy change clearly depends on the mix of services he happens
to be purchasing. At the other extreme, the level of change would be 25
percent, with increases-and decreases switched around.

Taking into account the differential impacts of geographical deviations
from the nationwide average, an interexchange service cost decrease of 40
percent for a business customer in either Maryland or Wyoming might be off-
set by local service cost increases of 25 percent in Maryland and of 95
percent in Uyoming. Considering the effects of being in the territory of
an independent rather than a Bell Company could offset a decrease of 40
percent in interexchange costs with increases of 60 percent and 240 percent
in exchange service costs in Maryland and Wyoming respectively.

A11 the foregoing assumes that the business customer is within a com-
petitive market, namely one along the spine described earlier. Under
plausible assumptions, the 40 peréent cost decrease for interexchange ser-
vices would turn into a 50 percent cost increase for a business customer
in a non-competitive location off the spine, while the cost increase for
local services would remain at 40 percent. Similar ranges can be estimated

for residence customers.
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PREFACE

Polarized rhetoric about the clear simplicities of ideal market
mechanisms or of omniscient central planning has tended to shield us from
the dark complexities of the combinations of market, administrative and
political processes in the real economy.

As late as 1973, AT&T's board chairman thundered that ". . .the
prospect confronting us is not free and open competition as an alternative
to monopoly but rather a third alternative affording the virtues of neither
and the disadvantages of both, and that is regulated competition--a divi-
sion of the market place arbitrarily imposed and artificially maintained."l
By 1979, his successor recognized that "voguish as the notion of complete
deregulation is,. . .regulated competition is what we've got and regulated
competition is in all likelihood what we're going to get from here on out."2

Meanwhile, the FCC continued its policy of increasing competition and
the ground rules for competition had become the subject of debates before
Congressional committees. Both bodies groped about essentially in the dark.
As a trade publication put it in August 1980, "When [Commissioner] Fogarty
again complained about Tack of economic analysis regarding competition,
[Chairman] Ferris said there also was a lack of analysis on the impact of

3

non-competition."~ And, in reporting its bill to amend the Communications

Act of 1934, the accompanying House Report said that "the Committee has

determined that no one knows precisely what the costs of various classes of

. . . . ‘g 4
service are, or the size ¢r direction of subsidies."

The pages that follow attempt to shed 1ight on these matters.






1. PLAYERS, STAKES AND POLITICS OF REGULATED COMPETITION IN THE
COMPUNICATIONS INFRASTRUCTURE OF THE INFORMATION INDUSTRIES

A. Politics and Policy in Cost and Price Setting

Even AT&T no longer contests that monopoly in telecommunications is
dead. In principle, nearly everybody is for competition and all the good
things it is supposed to bring to customers. But any customer whose prices
mignt go up under renewed competition is less apt to like it in practice
than a customer whose prices might go down. And, when a competing supplier's
own chips are down, he often looks to government to assure "fair" competi-
tion; in short, to regulate competition. Extremist wind aside, regulated
competition in telecommunications is thus more likely than either flipping
back to the monopoly that 2. Pierpont Morgan and Theodore Vail built or
flopping back to the land where Adam Smith's invisible hand heals all market
ills, a land, says Alfred Chandler, that never--well, hardly ever--was.5

Hence everyone with a stake in telecommunications costs and prices as
either a supplier or a customer also has an interest in making regulation
and competition work better hand in hand than either ever has worked alone
anywhere but in the pristine precincts of pipe dreams. This paper presents

the forces and trends that all players must contend with as they look after

their own stakes.

1. Stakes in Compunications Prices

Whatever the fate of competing suppliers of compunications (computer-
and communications) products and services, the nrices they charge are

increasingly important to all their commercial, industrial and household



customers, As internal office automation and external electronic retail
activities--such as selling, shopping or paying bills by phone--continue to
grow in all enterprises, their share of expenses will grow not only in the
administrative budget, but in the production and the marketing budgets as
well. Hence it seems Tikely that the effects of telecommunications pricing
policy will capture the attention of top managers throughout commerce and
industry, just as mushrooming data processing costs and attendant organiza-
tional questions began to do a decade or so back. Similarly, postal costing
and pricing policy continues to interest top managers in publishing, adver-
tising, mail order and other enterprises highly dependent on postal distri-
bution services.

Most people recognize how important changing modes of transportation
are for access to raw materials, energy, labor and markets, for the projec-
tion of military power or for the mobiiity of families. In transportation,
the time to get there from here measures distance better than miles.

Figure 1.1 shows how remarkably the United States changed by this criterion
between 1830 when railroad construction had just begun and 1857 when rails
linked New York and the eastern seaboard to Chicago and the Mississippi,

It is therefore not surprising to find that not only the railroad and

canal operators but also the merchants and the farmers of the Tate nine-
teenth century were preoccupied with political battles over railroad regula-
tion, costing and pricing quite 1ike today's battles over compunications.6

As Figure 1.2 suggests, the price-induced changes in the telephonic
shape of thé United States between 1957 and 1977 are at least as dramatic
as the time-induced changes in the transportation shape between 1830 and
1857. The maps of Figure 1.2 reflect, as shown in Figure 1.3, a pronounced

bulging of prices at shorter distances for one type of telecommunications
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service, namely an ordinary dialed three-minute daytime call. This is only
one example of what competition and other forces have done or are likely to
do to other kinds of compunications services. Before looking at details

of the implications of several major forces for particuTar types of competing
suppliers, for different categories of business or residential consumers,

or for different regions of the United States, it is necessary to sketch in
broad national terms how costing and pricing are done now and how competi-
tion is queering the old rules of the game.

In brief, competition contributes to the uﬁdermining of the delicate
but outdated compromises that the cost allocation and pricing processes
still nominally operative early in 1981 were designed to serve. These pro-
cesses were tailored to administer suppliers and markets under fading
political conditions conducive to a regulated telecommunications monopoly.
Absent from the bargaining over these processes were the competing suppliers
and customers now all exploiting the same chips off the modern compunica-
tions technologies b]ock.. Still emergent when these processes were set up
were the shifts in political power set in motion in 1962 by the one-man

one-vote decision in Baker vs. Carr. Like a termite-riddled foundation an

undermined political base can remain unseen while life seems unchanged.
But sooner or later a new framework is needed.

This paper aims to portray the old political base and the processes
which served it so that new processes serving an emergent and much wider
base might be put in place without toppling the whole edifice on everybody--
customers, suppliers and the nation as a whole.

Money, disquised as technocratic details of cost allocation and pricing

processes, is at the heart of what is a profoundly political matter.



2. Costs and Prices

There is an old story about the chief executive officer who needed to
know what's 2 + 2 and called on his staff for help. His lawyer said he
would look up the precedents in each of the states and see what might have
come before the Supreme Court. His research and development chief told
him that with a million dollars and a year to spend it he could come up
with the prototype of an answer. His consulting economist wanted to know
was he asking in the short run or the long run. lLast to come in was the
accountant, who locked the door, drew the blinds, leaned confidentially
across the desk and whispered: "Boss, what do you want it to be?"

The knowing smirks that usually greet this punch line reflect a wide-
spread view that lack of integrity is what is being spoofed. Or perhaps
it is the blinders on staff specialists. But it is both reasonable and
lawful to keep several sets of books or, more specifically, to reckon
costs in various ways depending on one’s purpose.

For example, suppose that you are at home on a Saturday insulating
your attic and you run out of the staples you need to tack up the insulation.
You get in your car, drive to the nearest hardware store, and buy a box of
staples for three do'l'lars.7

What did that box of staples "really" cost you? Obviously you paid
three dollars for it. But how about the gas for the trip to the store?

How much gas? Did you measure it? No, but you can estimate it from the
average mileage of your car and the distance you drove. How much per gallon
of gas? Okay--$1.25. How about oil and tire wear? Estimate that, too--
or ignore it. How about insurance, depreciation, registration and so on?

Now you have a decision to make; after all, those costs would have been



incurred even if you had not made this particular trip. Do you include
them or not?

Consider one more factor. Suppose your spouse asked you, since you
were going downtown anyway, to buy a loaf of bread. It cost eighty-five
cents or, rather, you paid eighty-five cents, but what did it cost? How
about prorating the cost of using the car over the loaf of bread and the
box of staples? You were éoing for the staples anyway so the bread shouldn't
carry any car cost. Or maybe you should allocate the costs fairly to the
staples and the bread! But on what basis? By a ratio of weight? Price?
Volume? Something else?

As a further complication, suppose that, because you spend two hours
getting bread and staples, you did not have time to mow your lawn and had to
pay your kid five dollars to do that. That too is a cost that really should
be charged to the bread and staples.

What did those staples "really" cost? It all depends on why you want
to know. If it were just a family matter, the whole exercise would be
$illy. But suppose that you wanted to take an energy tax credit next April
when you filled out your federal income tax forms. You would then have an
obligation to keep careful records of what it cost you to insulate your
attic and an incentive to reckon those costs as high as the law permits.
Suppose you found out that your spouse used the bread to make sandwiches to
donate to a church supper. You think you'll ask your tax accountant if that
might be an allowable charitable deduction but, in the meanwhile, you
wonder whether you'll be better off loading more of the car costs on the
staples or on the bread.

Clearly there is no such thing as "real" cost, uniquely determined,

although everyone has his preferences. Moreover, both the theoretical and



the practical difficuities of cost reckoning grow a lot when you try to
allocate the cost of a single resource among more than one beneficiary of
that resource. In addition to the difficulties in reckoning cost there

is, as will be made evident in Section F, a tenuous relationship between
telecommunications costs and prices. To choose cost collection and pricing
methods is to praétice political arts, not to submit mechanically to
immutable natural laws. The arguments are not over the nature of prices as
a medium for market signalling, but over the choice of the messages that
prices are to convey.

At stake in the telecommunications industry are annual costs totaling
about $40 billion in 1976 or an estimated $60 or so billion in 1980 (Fig.
1.4). Absent competition, how these costs were allocated to various ser-
vices, who said so, and how costs were related, if at all, to the prices
charged for services was of continuing concern mostly to the relatively
small family of the traditional industry and its requlators. The matter
drew attention only now and then from a few heavy business customers and
occasional consumer activists.

In the 1980s, however, competition will continue to grow within the
telecommunications industry and between it and the rest of the compunica-
tions industry based on electronic digital technologies [Fig. 1.5(a)].
Postal services, newspapers [Fig. 1.5{(b)] and other suppliers of information
content and conduits now also see themselves both as competitors and as more
and more savvy customers of the traditional telecommunications industry.
This has fomented more and more controversy over telecommunications cost
allocation and pricing. In the fray is a widening circle of competitors
eager, according to their lights, to compete at all costs, to get under

the shelter of a price umbrella or to keep from being eaten up by predatory
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pricing. Compunications cost allocation and pricing have ceased to be
family matters.

For instance, commenting on what it called "one of the most sensible
legislative efforts in the history of deregulation" underway in mid-1980,

a Wall Street Journal ed‘itom’al8 saw those efforts as "being sidetracked

by some phony ideas about competition,"” to wit the arqument that AT&T "will
overwhelm its competition unless it is somehow handicapped.” It called this
“nonsense” and found it hard to “imagine AT&T easily vanquishing the likes
of IBM, Xerox, Exxon, ITT, Hitachi and Siemens as well as all the feisty
entrepreneurs" nowadays coming into the compunications-based industries.
The editorial concluded that "it would be foolish to deny [AT&T's] unregu-
lated subsidiary and, more to the point, its customers the opportunity to
benefit from these competitive advantages."

While the Wall Street Journal portrayed AT&T as just another panther

among panthers, other newspapers saw it as the proverbial 800-pound

gorilla. The Washington Post agreed that, in principle, "the more competi-
9

tion, the better."” It also noted that it itself "probably has a commercial
interest in the way this legislation turns out." And it then argued that
Congress had not paid enough attention to "whether AT&T, which will design
and own crucial switching and accounting equipment, will be competing on

the same terms as everyone else." Said the Washington Post editorial: "It

is never a simple matter to regulate a monopoly that is simultaneously
engaged in an unregulated competitive business. It becomes unusually com-
plex when the monopoly in question owns the network through which its com-

petitors would have to operate.’
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Analogizing AT&T to a 2000-pound dinosaur might also be apt under
conceivable circumstances. What indeed are the options and their implica-
tions?

We will show how, at the heart of this never simple matter, are
certain ineluctable questions: How are compunications costs allocated,
how do they relate to prices and, more fundamentally, in response to what

and to whom?

B. Strategic Control of Telecommunications Costs and Prices

1. Cost and Price Relationships in Regulated Utilities

The traditional telecommunications companies are common carriers.
Because they have also been monopolies, their revenues and expenses are
also subject to a kind of government regulation that is common to many
monopoly public utilities. This means that the 1976 cost of $39.8 billion
(shown in Figure 1.4) is self-consciously an artifact and not only the work
of the invisible hand.

Figure 1.6 shows how regulators and regulated look at the $39.8
bitlion total (B) in two distinctive ways. As total costs (C) it is made
up of expenses, including taxes, and of an after-tax return on investment.
The rate of return regulators allowed on investment (defined as book value
of plant in service) was about nine percent in 1976. The costs so defined
also define the revenues {A) required to meet expenses and achieve the
allowed return. Neglecting, for simplicity’s sake, the adjustments made
if actual revenues or expenses differ from projections made for regulatory
purposes, the revenues in A cover the costs (or revenue requirements)
shown in C. These revenues are the product of price P times gquantity Q

summed over all the services offered by a carrier.
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Regulatory decisions beginning in the late 1950s reawakened competi-
tion in the traditional telecommunications industry where it had been
dormant for about half a century. In the interregnum service prices bore
little relationship to service costs other than through the obligation to
bring total revenues (A) in approximate balance with total costs (C}.

The carriers set their prices for particular services according to
their judgments as to how the resulting markét demands for these services
would best enable them to realize their total revenue requirement. These
management decisions, are, by law, subject first to broad review and ulti-
mately to the setting of service definitions and of price schedules
(tariffs) by the regulatory authorities. In practice, regulatory agencies
genérally set a zone of reasonableness for rates of return and only rarely
prescribe actual prices. The Communications Act of 1934 permits diverse
"just and reasonable" service classifications and prohibits only "unjust
and unreascnable preference or advantage to any particular person, class of

w10 Competition-induced scrutiny of category-by-

persons, or locality.
category and even of service-by-service cost-price relationships is a more

recent phenomenon.

2. Lost Pools: Jurisdiction and Control

Figure 1.7 summarizes the major controls over total costs = revenue
requirements. Figure 1.7(a) shows the cost components that are under
management, covernment and joint control. Figure 1.7(b) shows how the
proportions of costs in these three categories have varied over the years
in response to both variations in aggregate costs and negotiated migrations
of particular costs between shared and sole control. Reckoning even so

basic and apparently simple a number as total costs raises not only
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classical economic questions about demand and about production functions
and Tabor or capital inputs; it also raises all the political and policy
questions associated with setting depreciation rates, tax levels, asset
valuations and rates of return on investment.

Note, for instance, the relatively long service lives (depreciation
periods) in Table 1.1. One effect of such a depreciation policy is to
reduce current expenses, hence current revenue requirements, thereby holding
down current prices and deferring cost recovery to future generations.
Another effect, when technological advances provide lower-cost alternatives,
is to induce deferment of new investment to improve service or to meet
competition in order to avoid a current write-off of large residual invest-
ments., Alternatively, stretching out depreciation may be interpreted as
reflecting a desire to keep the rate base, hence return on investment
higher Tonger. However interpreted, the $39.8 billion total of Figures
1.4 and 1.6 is clearly a politico-economic number.

This basic pattern results from government interventions both common
to ali enterprises and specific to public utilities. Currently overlaid
on this basic pattern is a legal structure which assigns to the respective
jurisdictions a "fair share" of both the costs of facilities shared by
federally regulated and state regulated services and the associated revenue
requirements (Fig. 1.8). A so-called "jurisdictional separation" process
splits the total [cost = revenue requirement = revenue] pool into 50 sub-
pools simplified in Figure 1.8 into two, a federally regulated pool and an
aggregate state regulated pool. These are supervised, respectively, by the
Federal Communications Commission and by diverse bodies in the 50 states.
The processes illustrated by Figures 1.6 and 1.7 take place in each of

these jurisdictions. Domains of responsibility and the level and relative
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Account Average Service Life
Number™* Subclass of Plant {years)
NY AZ H1
{1977) {1976) {1977}
212 Buildings 40.0 42.9
Buildings £2.0
Buildings Fixtures 20.0
223 Central Office Equipment
Manual 10.2 12.7 14.1
Panel 8.8
Automatic Switching 20.3
Step-by-step 12.13 14.6
Crossbar 21.0 15.9
Electronic 35.0 35.0
Automatic Message Recerding 19.0
Circuit 27.0 22.0 13.0
Radio 20.0 14.3 13.6
TransPacific Mholly Owned 22.8
TransPacific Jointly Owned 22.8
Submarine {able Repeaters 22.8
21 Station Apparatus
Teletypewriter 13.0 8.9 15.1
Telephone & Miscellaneous 10.4 13.3 12.1
Radio 12.7 10.0 1.2
232 Station Comnections 6.8 6.5 9.0
234 Large PBX 9.3 11.5
Telephone na
Switching & Signaling Devices 10.0
28 Pole Lines 32.0 27.0 29.7
2482.1 Aerial Cable 25.2
Subscriber or Exchange
Building 37.0 22.0
Other 34.0 22.0
Trunk or Tell 33.0 22.0
242.2 Underground Cable 38.8
Subscriber or Exchange 55.0 49.0
Trunk or Toll 53.0 29.0
242.3 Buried Cable 30.7
Subscriber or Exchange 32.0 36.0
Trunk or Tell 40.0 5.0
242.4 Submarine Cable 23.8
Subscriber or Exchange 35.0 n.o
Trunk or Toll 5.0 26.0
743 ferial Wire 10.4 131
Exchange 11.8
Toll ! | 26.0
244 Underground Conduit i ; 65.0 59.0
i Main i B0.0 i
Subsidiary . 55.0 '
261 Furniture & 0ffice Equipment 26.8
Storeroom 25.0 28.0
Other 25.0 26.0
Computer & Automatic Machine
Accounting 8.1 6.1
264 vehicles & Qther Work Equipment
Motor Vehicles 8.3 7.9 7.3
Tools & Other Work Equipment 11.0 17.% 11.8
Shop Equipment 3.0

* 47 CRF §31. Uniform System of Accounts for Class A and Class B
Teiephone {ompanies.

Table 1.1

Federally Prescribed Depreciation Practices as Applied
to Bell Operating Property in New York, Arizona and Hawaii

Sources8
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$39.8 billion™

Federally
Regulated
29%

State
Regulated

1%

Total Poaol

*
1976; for approximate 1980 figures
miltiply by 1.6

Figure 1.8

Federally and State Regulated Portions of the
Total Traditional Telecommunications Industry
Cost = Revenue Requirements Pool

Sourcesg
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share of cost components such as depreciation allowances are subject to
recurrent reviews and negotiations among the federal and state regulators
and the industry.

How much is at stake is shown in Table 1.2. Most of the plant invest-
ment totaling about $118 billion in 1976 {an estimated $160-170 billion
in 1980) is extensively shared between federally and state-regulated ser-
vices. Only about 8 percent is solely in federal service with reasonably
little doubt. For 92 percent the fact of sharing is not in doubt, but the
proportions are very much at issue. Legislation aborted in the 96th Congress
but 1ikely to be reintroduced and regulations in the FCC mill in early 1981
might alter the extent, the proportions and the processes of sharing by
redrawing jurisdictional boundaries or excluding terminals and other equip-
ment from the rate base.

About 50 percent of the investment shown in Table 1.2 seems like a good
guess at what will ultimately remain to be shared in some proportion
barring an unforeseen and radical reconstruction of most of the nation's
telecommunications networks. Cost sharing will therefore long remain, as
it has been, a fact of life. It is the goals, the processes and the impacts
~of sharing that keep changing.

Historically, the coupling of local self-interests with a national
goal of widespread diffusion of basic telephone service has been a major
force for holding down the prices for local exchange services and thereby
for shaping most other facets of the structure of the traditional telecom-

N These historic forces and the costing practices

munications industry.
they induced are described next. Newer counterforces for increasing local

exchange service prices are described in Section I and J.
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State Federal
Services Services
Residence Terminals a% X X
Business Terminals 11% X X
Inside Wiring 3% X X
Brops 3% X X
Loop 26% 3 X
Local Central Office Switch 22% X X
Non Traffic Sensitive 6%
Traffic Sensitive 16%
Tandem & Regional Switches 5% X
Intra/InterExchange Trunks 18% X X
Long Lines Switches 2% X
Long Lines Trunks 6% X
Total 1976: $118 billion
1980: $160-170 billion 1002
Table 1.2

Proportions of Bell System Plant Investment, 1976

SourceSlO
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C. The States' Role: Local Exchange “Costs" as a Residual

1. The State Cost Pool

The total state bool depicted in Figure 1.8 encompasses two principal
subpools and one miscellaneous pool (Fig. 1.9).

Revenues for directory advertising are the principal component of the
subpool of miscellaneous revenues that accounts for six percent of the total
state pool. Relatively insignificant and non-controversial in the past,
these revenues and their potential for growth now figure importantly in the
emerging competition between the mass media and the telecommunications indus-

tries reflected in the Washington Post editorial quoted earlier.

Strictly speaking, the two principal subpools (Fig. 1.10) are defined
only as revenue pools (Fig. 1.6A), one the pool of revenues for state toll
(interexchange)} services, the other the pool of revenues for local or exchange

12 states do not formally separate state

services. With a few exceptions,
tol]l or interexchange from local exchange costs the way federal costs are
formally separated from state costs. In practice, however, Bell System
priéing practices in most states and the contractual processes for dividing
revenues between Bell and Independent companies are such as to justify
thinking of the subpools as cost pools (Fig. 1.6C)} also, at least for pur-
poses of economic and political analysis as distinguished from administrative

and judicial due pmcess.]3

2. The Residual Local Exchange Pool

In any case, a statewide price schedule for state toll services is
adhered to by all Bell and Independent companies within each of the 50
states. Whatever revenues are not earned {or, alternatively, whatever costs

are not recovered) from state toll services define a residue to be covered
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7
/ﬁég $28.4 billion™
~+— Miscelloneous
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State Toll 6%
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Interexchonge
28%
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Exchange
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*19?6; for approximate 1980 figures
multiply by 1.6

Figure 1.9

Proportions within State Regulated Cost
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SourceSll
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//1 $26.9 billion™

L L

State Toll
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Exchange
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*
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mtiply by 1.6

Figure 1.10

Proportions within Pool of State Regulated
Service Costs = Revenue Requirements

SOUI‘CESIZ.
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by revenues from local exchange services (Fig. 1.11).

The fact that aggregate local exchange revenues or costs are -- in

essence if not always in administrative detail -- what is left over when

aggregate federally-regulated and then state-requlated interexchange

revenues or costs have been taken off the top of the total aggregate

revenue or cost pool is the key manifestation of one major set of political

forces that have influenced telecommunications pricing for several decades.
Although ever-present but now increasingly significant counter-currents

will become evident in Sections I and J, the main thrust of aggregate
federal/state jurisdictional separations policy from World War II to the
early seventies has been to move increasing proportions of shared costs

away from the local exchange subpool into the state toll and federal (inter-
state toll) subpools, thereby drawing a decreasing proportion of aggregate
revenues from local exchange services {Fig. 1.12).]4 Two principal forces
account for this thrust.

The first of these forces stems from a perception shared by the
industry and the state regulators, and at least acquiesced in by federal
regulators, that some combination of the respective goals of business
success and political survival was best served by relatively stable prices
for basic local exchange services, especially to households and in rural
areas (Fig. 1.13 and Table 1.3}, wherever else the resulting chips might
fall. Whether denoting a complementary goal or just an obfuscating code-
word, the "universal service" label tagging the residual costing policy
was derived from language in the preamble to the federal Communications Act
of 1934 proclaiming it to be the Congress's purpose in creating the
Federal Communications Commission "to make available, so far as possible,
to all the people of the United States, a rapid, efficient, nationwide

and worldwide wire and radio communication service with adequate facilities
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Source813
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MONTHLY RATES FOR BASIC FLAT RATE
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Telephonws in Flst Rate Main Station Servic Mes3zge Rate Main Stacion Service
it o3 e L) s

local Service Area® . e!" Wsiness Service _EI: SeTvice Pus. Ind. Res ; Res ., 2-FLv.
Tver Thra E.n:h. e, &7 T Tral Tnd, Wn. Hk A4 Hn. HR A0
T~ F TR T T Y Y YR EY T
1. [} ] 2 $14.00 310.% 1 X $7.00 35.65 §3.80 4 b § b X
i. 00 1,850 3 16.00 12.80 I 4 T A0 5.9 3.05 X X x X
3. 1,00 3,700 16 18.25 14,70 ) 4 H $£.10  6.45 4.20 X X X X SERVICE
4, 3,700 7,600 in 10.50 16,80 X X .50 Lo 4,55 X x X X NOT
5. 1,600 19,006 34 13.00 x I I 9.50 1.5 4.%0 4 $13.28 35 10¢ QFFERED
6. 19,000 60,000 11 25.50 X X X 10.20 A.10 5.15 X 14,00 §5 10
T. 80,000 200,000 [T ] k.00 1 X X 10.90 B.65 5.80 X 14,75 B5 10¢
L 1T
Se Lities of 50,000 ation or More {1970 Census
Tels. in
Exchanges L.S.A.b
. Comord {a) 45,506 $25.50 X X X $10.20 %310 4$5.25 ) 4 $14.00 5 e SERVICE
1ft. Mancivester 112,666 28.00 X X 2 10,50 R.A5 .60 X 11,75 45 1w NOT
11, MNaghum 115,180 25.50 X 1 I 10,20 &.10 5.2% x 14.00 5 lo¢ OFFERED

Service not offered.

Corwsyrd was less than 50,000 population byt is the Stare capital

Total terminals (smin seatiows and P.B.X. trunks) as of June M, “197%,

Maber of wxchanges as of Juwe X, 1976,

Toral telephones as of April M1, 1976,

In ms:;:lunge the monthly base mates include 3 premiuom charge for mon-omtiguous Extendsd
Local Service.

—
- :.e'ﬂ

Note L. In one or more grops there are exchanges in which one or more of the group rates are mt offered.

Note 2. The present Statewide grouping vas desiged as an objective of the Calp dnd was ptid by the
Tegalutory Commission.

Nota ). The Commission‘s order suthorized regrouping of wdungu when through natural growth or loss ef
telephorws, for two comsecutive snmal study periods, they wove out of their establivhed termnal
TENgE . )

In Nashua even though e number of telephones is 115,180, the flat rate charges are the same as
those for areas in tne 15,000 - 60,000 telephone range.

Manchester, which has 112,666 telephones, is charged a higher flat rate than Nashua. Also in one
of the Manchester exchanges "“the monthly base rates include a premium charge for non-contiguous
Extended Local Service."

Rate Schedule in Effect June 30, 1976
(a)

Table 1.3

Monthly Local (Exchange) Service Telephone Rates:
New Hampshire, New England Telephone and Telegraph Company

SourceS]'6




3]

R ND FLAT RATE MATM STATIOM SERVICE MESSAGE RATE MAIN STATION SERVICE

UPPER OF

RATE LIMIT _ E£XCH BUSINESS SERYICE RESIDEMCE SERYICE BUSIMESS IND RESIDENCE IND RES 2-PTY
oF R

GROUP  STATIONS I0MEa IND 2-PTY 4-PTY RURAL  [ND 2-PTY 4-PTY RURAL MIN MUA AMI MIN WA A MIN A A

A 800 2 14.00 10.90 7.00 5.65 3.0

8 1,800 2 16.00 12.80 7.40 5.9 385

C 3,700 18 18.25 14.70 8,10 §.45 4.20

D 7,600 kL 20,50 16.60 B.B0 7.00 4.55

E 19,000 7 21.00 9.9 7.55 4.90 13.25 85 .1000

F 66,000 22 5.5 10.20 8.10 5.2§ 14.00 AS .1000

G Wy.000 7 28.0 10.90 8.6% 5.60 14,15 85 .1000

3 rving Principal Cities

[::ch:rdge Rate Group

Manchester ]
Mashua F

(a) Mumber of sxchanges s of Decamber 31, 1977.

Rate Schedule in Effect June 30, 1978
(b)

Table 1.3 {continued)
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at reasonable cha)r'ges."]5 Since the interpretation of the limits of
possibility and of such concepts as efficiency, adequacy and reasonableness
remained largely discretidnary, the legislation thereby left considerable
administrative latitude, essentially subject only to judicial review.

The second force stems from the need to keep the peace and to manage
for common goals within a traditional industry which, although dominated
by the Bell System, also encompasses about 1500 {as of 1979) interconnecting
and revenue-sharing Independenf companies. That the Independents account
for only 16 percent or so of domestic r'e\.«enues]6 understates their impor-
tance and their influence. Their presence in every state but Delaware and
Rhode Island is significant to 100 United States senators if not necessarily
to a majority of members of the House of Representatives. Even their geo-
graphic distribution, shown in Figure 1,14, understates their spread {39
percent of U.S. territory). The white spaces in the map of Figure 1.14
include not only Bell franchise areas (35 percent of U.S. territory) but
also the unassigned areas (26 percent of U.S. territory) found principally
in the West and in Alaska. Finally, the Independents' franchise areas
include many of the suburban and rural areas where, as in the Sun Belt,
recent economic growth has been the fastest.

Setting a uniform statewide tol1l price schedule and a statewide local
exchange service price classification system based solely on the number of
telephones reachable in a local exchange area avoided the invidious com-
parisons that neighbors could make at the State House when Independents
with their facilities serving sparsely populated areas, at costs generally
higher than the unit costs of Bell System facilities serving more fqvorably
endowed areas, had to recover these higher costs through higher local

exchange service prices. Defining costs as residual then brought them into
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rough relationship with prices and, for a time, prevented offending
economic sensibilities. The sharing of toll revenues with Independents
compensated them for local revenues lost by aligning their prices with the
Tower statewide--essentially Bell--local price schedule.

In addition, goals such as nationwide introduction of direct dialing
could be achieved without disputes over the recovery of the attendant new
investments in plant, by inducfng Independents to cooperate through assured
recovery of their investment from shares of toll revenues rather than from
increased local exchange revenue requirements.

The administrative processes developed to support the policy of
residual costing of local exchange services and the other policy goals

sketched above are next described,

D. Tactics of Cost Allocation and the Role of the Courts

1. Separations and Settlements

Details on how the two principal traditional forces--the desire for
Tow, stable Tocal exchange prices and the need for coherent industry manage-

17

ment--have manifested themselves to date are presented elsewhere. In
summary, these forces act on both suppliers and customers principally
through mechanisms for allocating the large amount of shared costs described
in Table 1.2 and for sharing toll revenues among the suppliers. The cost
allocation and revenue sharing mechanisms are closely linked through
current revenue sharing pr‘ac1:1‘ces.]8

Where costs are incurred, where benefits fall, and where offsetting
revenues are levied are often unrelated places. Many familiar income

transfers, as through taxes, attest to that. Following Supreme Court

decisions in the 1930s, certain telecommunications costs were shifted from
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state to federal jurisdiction. At the same time an offsetfing portion of
revenues from state services was nominally federalized but nonetheless

left to be collected from state service customers. This judicial legerdemain
thus had no effect whatsoever on the prices that anyone anywhere paid.
Beginning in the 1940s, by contrast, a dollar shifted from the state cost
pool to the federal cost pool has, in the aggregate, meant a dollar less

to be collected from customers of state-supervised services and a dollar
more to be collected from customers of federally supervised services.

The short-hand name for the administrative mechanisms still prevalent
early in 1981 is "separations and settlements." "Separations" refers to
court-mandated jurisdictional (federal/state) cost separation processes
and to the formulas for administering these cost separations processes.
"Settlements" refers to the use, since 1971, of essentially the same
formulas for administering the division of toll revenues among all the
Bell and Independent companies in the traditional telecommunications industry.
It is this joint process of separations-and-settlements that 1inks costs to
revenues and that enables identifying state toll and local exchange revenues
with state toll and local exchange costs, despite the fact that the latter
are but rarely compelled to be formally separated from one another as costs.
In practice, costs are defined, if at all, essentially in proportion to
revenues.

This dissonance between a detached view of administrative practice
and the views of the law prevalent among players of the traditional telecom-
munications regulatory game accounts for the widely noted opacity and Alice-
in-l.onderland flavor that separations-and-settlements formulas convey to
outsiders and for the knowing smirks that usually greet mention of these
formulas just as they do the punch-line of the "2 + 2" story recounted in

Section A,
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The concept of cost, to laymen as to economists, appears as bedrock,
a concept as fundamental as mass or electrical charge is to classical
physicists. Many laymen further believe that costs are also as unambigu-
ously, accurately and precisely measurable as mass or charge. This is
now widely understood to be false, especially with shared (joint or common)
costs, but the courts have long held otherwise. They have also felt uncom-
fortable with indirect measurements of costs, especially with the circu-
larity that appears when cost shares are defined in proportion to revenue
shares, thus putting a commonsensical cart before a commonsensical horse.

One oft-cited articulation of this discomfort occurred in 1913, in
the Minnesota Rate Cases. The U.S. Supreme Court emphasized the circularity
it saw in using past railroad revenues to determine future rates and, ulti-
mately, future revenues.

"If the return, as formerly allowed, be taken as the basis, then

the validity of the State's reduction [in rates] would have to be

tested by the very rates which the State denounced as exorbitant.

And, if the return as permitted under the new rates be taken, then

the State's action itself reduces the amount of value upon which

the fairness of the return is to be cornpt.ltet:!."]9

Some way had to be found, said the Court, to divide the property cost
(and the associated return or revenue requirement) between passenger and
freight rail services by a criterion independent of revenues. Not irra-

20 as the

tionally, it prescribed "the use that is made of the property"
appropriate criterion. In modern economic terms, however, use varies with
price according to the price-elasticity of demand. The circle of reasoning
is simply enlarged, but that either was not apparent to or else was ignored

by the Court in 1913.
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In 1930 came the Smith v. I1linois Bell Telephone Co. case that is

still seen as governing the telecommunications practices of 1981. Here,
the Court recognizéd that there might be practical difficulties in measuring
use, but it held to the theoretical validity of "actual uses" as the
criterion for cost allocation: "[w]lhile the difficulty in making an exact
apportionment of the property is apparent, and extreme nicety is not
required, only reasonable measures being essential, it is quite another
matter to ignore altogether the actual uses to which the property is put."2]
That measuring uses need not cramp adaptation to political, economic,
or other constraints has long been apparent. In the railroad world, a
1917 study22 reported a range from 20.6 percent to 60.7 percent in the
proportion of expenses for maintenance of way and structures chargeable to
passenger service according to measures ranging from revenue car miles

(20.6 percent) to revenue train miles (60.7 percent) with fuel consumption

of road and switch locomotives in between (40.6 percent).

2. "Deterrent Effects™ as Policy Instruments

Cost allocation processes in the traditional telecommunications

23 Jdopted in 1970 and still in

industry, culminating in the Ozark Plan
effect in 1981, nhave been at least equally resourceful. This is well
illustrated by the jurisdictional separation of the so-called "Non-Traffic-
Sensitive Plant Related Costs" ($20 billion) that amount to 60 percent or
so of the total costs of message services, costs which amount to $34.2

24 Non-Traffic-Sensitive (NTS)

hitlion of the $39.8 biliion of Figure 1.4.
costs are allocated to the federal jurisdiction according to a Subscriber

Plant Factor (SPF), derived by applying a prescribed multiplier to Sub-

scriber Line Usage (SLU), one of many possible measures of use.
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The definitional history of SLU and its muitipifer epitomizes the
mental tortures inherent in attempting the impossible cut in the price-
cost circle. 1In 1967 the FCC reasoned that while "the actual use made of
the subscriber plant is a relevant factor. . .additional factors must

25 It noted that, in contrast to

[also] be taken into consideration.”
flat-rate local calling, long-distance rates were based on charges for
gach message, charges which increased with the duration of a call and the
distance called. This it described as having "deterrent effects. . .on the
actual use of subscriber plant." For regulatory purposes then, use was to
be construed as what use would have been, had toll calls been priced at
some flat rate instead of their actual time-and-distance-sensitive rates.

The FCC concluded with the understatement that "[aldmittedly, the
deterrent effects. . .cannot be quantified with exactitude. We are, thus,
required to use our best judgment. . .as to the weight that should be
accorded to these effects. Accordingly, it is our best judgment that a
factor of 200 percent of the nationwide average interstate subscriber
Tine usage (SLU) for the total telephone industry, to be added to the
actual interstate SLU factor of each study area [state]. . ., is an appro-
priate allowance for these deterrent effects." With later refinements,
this creative reasoning in bringing policy favoring low, stable local
exchange prices in line with judicial mandates for usage measurement\
became the basis for the separations and settlement processes still used
in 1981.

The tortuous tracks of the tortured tailoring of SPF, son of deter-
rent, are traced elsewhere?® and need not trouble us here. It suffices,

first, to note the evident correlation between the increasing proportion

of total (federal and state) toll revenues to total (toll plus local
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exchange) revenues shown in Figure 1.12 and the growth of the various
historical federal allocation factors depicted in Figure 1.15, and with
the specific history and projection of the Ozark Plan's federal SPF given
in Table 1.4. Second, while state-by-state historical data equivalent to
Figure 1.15 and Table 1.4 are not available, a cross-check of state-by-
state total (state plus federal) toll revenues as a percentage of total
(to?1 plus Tocal exchange) revenues for 1976 with the state-by-state sums
of federal and state SPF for 1976 shows a strong relation between total
toll revenues and total allocations of NTS costs to toll services (Fig.
1.16). The historical growth of the proportion of total (federal and state)
toll revenues to total (toll plus local exchange) revenues is therefore

likely to be due to growth of both federal and average state SPF.

E. Reawakening Competition: Challenges to Traditional Costing and
Pricing Poiicies

1. The New Competitors

Ironically, this staples-and-bread cost allocation story, writ large,
started to end aimost as it began. For, at just about the time when the
Ozark Plan was adopted by the traditional telecommunications family, the
first of the new outsiders--competitors for the long-haul transmission and
the terminal businesses--got the Federal Communications Commission's green
light and thereby brought fresh players onto the field. Barring a most
unlikely disappearance of all deliveries of diverse services through common
facilities and of particular services through facilities of more than one
owner, the fundamental problems of cost allocation and of division of
revenues will remain under a competitive regime. But regulatory, legisla-

tive and, increasingly, judicial mandates for competition mean changing
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Bel? System Industry
® @ ® @ ® ®
Federal
MTS & WATS Non-Traffig
Revenues Sensitive Costs % of Revenues
federal Federal Annual Annual Annual to Cover
SLU SPF Growth Growth Growth Federal
Tear Factor (%) (%) (%) {x) (%) NTS Costs
Actual 1972 5.47 18.00 - - - 7.7
1973 5.80 19.08 6.0 17.0 171 21.7
1974 5.94 19.54 2.4 11.6 16.4 28.9
1975 6.01 19.77 1.2 2.8 18.0 3.2
1976 6.19 20.37 3.0 15.3 20.6 N6
1977 6.47 21.29 4.5 12.9 18.5 33.2
1978 6.85 22.54 5.9 11.8 15.6 34.3
1972-1978 - - 3.8 13.6 17.7 -
Projected 1975 7.1 23.40 - b - 5.6
1980 7.8 24,29 = * . 3.9
1981 7.66 25.21 i L e 38.2
1982 7.95 2617 e o o] 9.6
1983 B.25° 27.16 e = o 41.0
* the 1972-1978 growth projection is carried forward
Table 1.4
Impact of Growing Federal
Subscriber Plant Factor (SPF), 1972-1978

Source519
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forces, a changing industry structure, changing markets, changing compro-
mises and, u1timate1y, changed rules for the cost-allocation game.Z?

The new competitive order is still emergent and far from stable. To
discern the new forces it is helpful to categorize competitive arenas,
however tentatively. The trad{tional telecommunications industry sees
itself or is seen as actually or potentially competing in at least the

28

four following arenas™ (Fig. 1.17).

a. Long-Haul Transmission and Switching Facilities Supply. In this

category are competitors for private-line services and, increasingly, for
conventional switched message services, both in the traditional "analog"

and the newer "digital" modes of transmission. These competitors have

some transmission and switching facilities of their own, terrestrial or
satellite, and they may or may not supplement these with transmission facili-
ties leased from the traditional carriers.

b. Terminal Equipment Supply. Competitors in this category supply

devices ranging from ordinary telephones through terminals or auxiliary
devices (modems, "front ends," etc.) of varying degrees of complexity to
entire computer systems. The common characteristic is that, whatever the
device or system, it connects to the transmission and/or switching facili-
ties of some carrier.

c. Service Supply. The service supplier typically leases facilities

or services from a carrier, preferably at wholesale rates, and parcels
them out by sharing, resale or other arrangements, with or without supplying
additional services as well, and with or without competing with retail

offerings of the carrier.
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d. Information Supbply. 1In the preceding categories, competition is

mainly over "conduits" or "media.” Directory, directory advertising and
"dial-a-joke" services, on the other hand, are examples of information
supply arenas where competition is mainly over “"content” or "messages."
Competitors include the traditional carriers, newspapers and other database
service suppliers.

Combinations of these four categories already are in evidence, either
as distinct services supplied by a common corporate entity or as hybrids
combining the traits of more than one of the four categories. Singly or in
combination, these categories transcend traditional concepts of common
carriage and traditional modes of economic regulation: a particular bundle
of facilities and services may, for instance, incorporate a mix of cable
and broadcast facilities, of regulated and unregulated services. The merit
of these unstable categories therefore lies less in their compelling logic
or intrinsic stability than in the familiarity of their origins in histori-
cally-held distinctions stil] widely used. Movements among these arenas
keep producing new market forces that do not fit and therefore strain the

traditional regulatory apparatus.

2. The Challenges of Competition

Common issues arise from competition in all four categories. Most
fundamental are quarrels over fairness in cost/price competition. In
sellers' terms, the new competitors allege that the traditional industry
remains a monster monopoly that engages, will engage or at the very least
can engage in perfidiously predatory pricing. This is said to stem from
the traditional industry's ability to shift costs to and hence exact higher

prices from its large residual of monopoly services in order to underprice
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competitive services to force combetitors out of business. The traditional
industry counters that, on the contrary, the new competitors are cream-
skimmers skulking under a price umbrella forced over the most Tucrative
services by the traditional industry's innate dedication to public service
or by excessive cost allocations to these services compelled by politicians
eager to protect constituencies unable or unwilling to pay for the services
at or above their "true" cost.

In buyers' terms, the issue usually presents jtself as a contrast
between the interests of big businesses and government and the interests of
small businesses, professionals and households, as a contrast between urban
and rural interests, or both. Big business or urban customers are
described as having had their prices inflated to subsidize the others or
vice-versa, Some large businesses see setting up their own facilities to
supply themselves as an alternative; some have actually done so under
quthority granted by the Federal Communications Commission in an early
proceeding that foreshadowed the emergence of alternative supph‘ers.29
The latter began to emerge in the late 1960s. They generally targeted the
Fortune 500 market, at least at the start. Some, 1ike SPCommunications
and MCI Telecommunications have since offered retail services like the
former's Sprint and the Tatter's Execunet services that compete with tradi-
tional dial-up interexchange calls.

Numerous subsidiary common issues present themselves over technical
matters, diverse facets of industry structure, due process, etc. Important
or not in their own right, they almost invariably entail questions of effi-
ciency and fairness of costing and pricing. He therefore continue to focus

on the latter.
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Each of the four competitive arenas also stirs up its own distinctive
issues. Questions about the scope of the First Amendment's application are
associated exciusively with the supplying of information. Competition over
service supply entails dealing with the questions that arise when a facili-
ties supplier supplies his facilities both to his own services and to those
of competitors. The problems of extricating from the regulated rate base
the substantial investments in terminals and inside wiring (Tab1é 1.2) made
by the traditional telecommunications industry are pécuTiar to the terminal
equipment arena. Finally, disputes over interconnection processes and over
the permissibility or obligation to engage in joint through services (as in
the railroad industry) are specific to the transmission supply arena. Except
for an occasional example impinging on costing and pricing policy these dis-
tinctive issues will not be addressed here.

So long as any competitor operates, as seems likely, with a high
proportion of joint and common costs, issues over efficiency and fairness
of costing and pricing will remain. Given the bigness of the traditional
industry and the quantity of its various regulators, judges, customers,
competitors and other "constituencies," and given the inertias inherent in
large institutions and in due process of law, the old rules of the game will
not abruptly fade away. Understanding of the impact of these rules on the
issues of fair and efficient costing and pricing therefore remains valuable
to any supplier or customer who needs to chart a path for himself through
the thickets of forthcoming transitions.

A distillation of the fundamental costing and pricing problems as
distinguished from the accidents of outdated political compromises that
remain embodied, for example, in the Ozark Plan should also be of value in

developing and choosing among options still open for future rules of the
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game and in anticipating pitfalls or opportunities implicit in such options
as may already have been set either by legislative, regulatory or judicial
dictate or else by private sector decisions., Although disagreements will
persist over the desirable extent and nature of government intervention, the
record of the seventies makes clear that the future lies with "administered
competition” where, precisely because the affected free enterprises keep
requesting them-to do so, administrative agencies, the courts and the
legislatures will keep at drawing the new boundaries and the rules for
living with them.

A1l four competitive arenas are reported to.have great growth potential.
But the transmission and switching arena is distinguished from the three
others by one salient fact: it's where most of the traditional industry's
money--expenses and revenues--is now. While current competitive batties
are engaged principally over Tong-haul transmission and switching, the
short-haul and local markets are not immune to competition, for reasons
given in Section J. And the terminal market is highly competitive.

The transmission and switching arena is unique from another, more funda-
mental standpoint. Transmission and switching facilities are a basic infra-
structure, like roads and electrical power facilities (Fig. 1.18). All
three other arenas depend on this infrastructure. Hence whoever controls it
controls strategic but increasingly vulnerable high ground.

Finally, it is the joint use of common transmission and switching
facilities which, in the first place, entails fhe fundamental cost alloca-
tion and pricing policy problems. Asserting this skirts the long-run ques-
tion of whether economies of scale or economies of scope really justify
facilities sharing. But facilities sharing is now so extensive and any

contemplated transition to any other regime is Tikely to take so many years
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As of 1979, telephones 5ti1! predominated--176 million in the U.S., 29% of
them extensions--but many other devices are now attached to (a) network(s)
that has (have) become an infrastructure basic to most social functions
including many that reach directiy into the home. As computers and computer
terminals have become fncreasingly pervasive over the last twe decades, the
network(s) has {have) taken on technical characteristics of an integrated
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single box--wherein the traditional telecommunications industries facilitfes
still dominate--the network(s) now encompass{es) an increasing number of
corpeting terrestrial and satellite networks whose patterns of interconmection
remain controversial.

Figure 1.18

Social Infrastructure:
The Changing Telecommunications Network(s)

SourceSZ]
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if not decades, that cost allocation and pricing policy will remain to be
deait with for the foreseeable future, even if it might eventually fade at
Jeast in significance if not altogether.

With monopoly politically untenable and the linkage of every service
to its own unique and distinct facilities economically impractical, the
search will continue for accepntable conceptual processes and structures--
accounting methods, ieaseback techniques, more or less separate corporate
entities, etc.~--to accommodate the possible and the desirable as seen by

increasingly diverse parties.

3. Competition and Market Concentration

Not only is the traditional industry's money--expenses and revenues--
now mostly in switching and transmission services, but the bulk of the
revenues also comes from highly concentrated sources. The percentageé of
message service traffic under federal jurisdiction accounted for by the
hundred largest U.S. cities are shown in Table 1.5(a).

As indicated by Table 1.5(b), revenues from businesses are even more
highly concentrated. The total revenues from businesses for message ser-
vices under federal jurisdiction were about $5.5 billion in 1976 (Table
1.11}, hence the 144 largest metropolitan areas that yield 7/8 of these
revenues [Table 1.5(b}] amount to about $4.8 billion or 12.5 percent of
total service revenues.

Table 1.6 shows that in 1975 about 4000 business and government
customers accounted for $5.6 billion of the total interexchange service
revenues under federal jurisdiction. The latter increased in 1976 to about
$6.5 billion. Since these total revenues were less in 1975 than in 1976, the

4000 Targest customers accounted for over 85 percent of all revenues from
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% Of Total Interstate Traffic (Minutes)
Cities Business Residence
25 KLY 15%
50 50% 0%
100 75% 50%

Geographic Market Concentration:
Federally Regulated MTS and WATS

{a)

Proportion of Interstate Business
MTS and WATS Revenues Generated by
Largest Metropolitan Areas

Calls Among Largest Proportion of
Metropolitan Areas Total Revenue
16 1/3
32 1/2
144 7/8
400 8/10

Proportion of Federally Regulated Business
MTS and WATS Revenues Generated by
Largest Metropolitan Areas

{b})
Table 1.5

Message Telecommunications Service (MTS) and
WATS Market Concentration and Revenues, 1976

Source822
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: Approximate Annua)

Number of ) Interstate Revenues,
Customers 1 Cumulative ¥ 1975 {in $ millipns) ES Cumylative %

25 .6 .6 100.0 . 3850 15 15 100

100 2.4 3.0 99.4 $1000 20 35 a5
1000 24.2 27.2 97.0 $1600 30 65 55
3000 72.8 100 72.8 $2000 35 140 35

Total 4125 10a $5600 100
Table 1.6

Proportion of Federally Regulated Business MTS, WATS
and Private Line Service (PLS) Revenues Generated
by Largest Customers, 1976

Source523
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business and government customers, and for over 50 percent of the total
($11.4 billion) revenues for all interexchange services under federal
jurisdiction for business and residences combined (Table 1.11).

The import of both the geographic and the institutional concentration
has not been lost on either the traditional industry or its competitors.
The placement of AT&T's major terrestrial interexchange routes [Figure
1.19(a)}] is consistent with it. So is the placement of major competing
terrestrial routes [Figure 1.19(b}, (c)], especially when overlaid with the
cities where the terrestrial competitors offer services "like" the ordinary
MTS (Figure 1.20). Even the proposed layout of Satellite Business System's
MTS "equivalent" {Figure 1.21), albeit unconstrained by any sunk invest-
ment or by available rights-of-way, conforms to the pattern. In its planning
for its proposed XTEN Service, the Xerox Corporation explicitly linked the
geographic and institutional concentrations (Figure 1.22). This mirrors
the pattern used by the now traditional industry from its inception through
the first two decades of the 20th century.

Tables 1.5 and 1.6 along with Figures 1.19 - 1.22 make it plain why
the traditional industry would tag the new entrants' strategy as cream-
skimming under cover of a price umbrella. The basis for the new entrants'
charges of predatory pricing on the traditional industry's part is more
subtle. It can be understood only by taking a c¢loser look at cost allocation

and pricing relationships.
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Figure 1.20

Cities Served by Terrestrial MTS-Competitors
(as of January 1, 1980)

Sources25
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Legend
® Sateflite Earth Siations

® Proposed Satellile Business Systems (SBS)
Service Aregs, 1980

~—=- Mojor Competing Terresirial Routes
= Major ATET Interexchange Routss

Figure 1.21

Cities Proposed for MTS-Competitive Satellite
Business Systems Service {as of June 11, 1980)

Source826



57

F. Predatory Pricing or Price Umbrella? Cost-Based Pricing or Subsidies?

1. Interplay of Costing and Pricing Decisions

Table 1.7 illustrates the impact on customers and competitors of
pricing choices coupled with alternative jurisdictional cost allocations
by examining the supply of business terminals (B.T.) and its relationship
to the pricing of basic telephone service to little old ladies in tennis
shoes (L.0.L.}. |

To focus on essentials, let us temporarily make what Figure 1.7 has
shown to be an unwarranted assumption that the "real" total cost at stake
in Table 1.7 is unquestionably $200, made up of an unquestionable “real
cost" of $100 for supplying service to L.0.L.s and an unquestionable "real
cost" of $100 for B.T.s. The tbp of Column A in Table 1.7 reflects a
policy that considers it fair to allocate all these costs to the state
jurisdiction and none to the federal jurisdiction. Column B i]Iustrates a
policy that considers it fair to put $180 in the state cost pool and $20
in the federal cost pool. The federal part is, in addition, specifically
earmarked as fairly having come out of only the $100 of "real" B.T. costs.
These two illustrative fair allocations were chosen because they are fair
according to rationales or rationalizations in actual use.

We focus next on the pricing decision within the state, paying no
further attention to the federal side. To do so, we make another simpli-
fying assumption, namely that the pricing strategy is to recover the total
costs of $200 (Column A} or $180 (Column B) exclusively from B.T. or L.0.L.
heedTess of any other costs of other services sharing facilities within
the state jurisdiction. For each of the two illustrative patterns of

jurisdictional cost separation (Column A and Column B), there is a continuum
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Jurisdictional Cost Separation Decisians:

State and Federal Cost Shares

-~ e,
® ®
State Federal State Federatl
O—A[ O-BI
Total Costs $200 $0 $180 $20
Cost . . r—— e, v, —p— g,
Shares: Business Terminals (B.T.)/ 1007100 D 80/100 20
Little 01d Ladies (L.0.L.)
LA[ ._Jﬂﬂ
@) seo 60/140 0 60/120 20
2-Al | 2-8]
Pricing Decisions: @ 380 80/120 0 80/100 20
Business Terminal 3-A 3-B
Prices : | ' —‘_I
(3) sw00 100/100 0 100/80 20
3-A 4-8
@ 120 120/80 0 120/60 20
1
Table 1.7

and Pricing Decisions

Relationships between Cost Allocation
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of possible price ratfos that will recover costs assuming one unit of
demand for each product. Rows 1 through 4 of Table 1.7 illustrate some
possible pricing policies. In Column A, for instance, a decision to price
B.T. at $60 (Row 1) fixes the price for L.0.L.s at $140 (Cell 1-A).

The impacts on competing suppliers and their customers of pricing
decisions coupled with jurisdictional cost allocation decisions are now
more clearly discernible. If indeed cells 0-A and 0-B reflect fair shares
of real costs, then only cells 3-A and 2-B reflect economically efficient
and competitively fair cost-based pricing. The cells above these in
their respective columns may be interpreted as predatory pricing in the
competitive B.T. market at the expense of the L.0.L.s captive of a monopoly.
Conversely, cells below 3-A and 2-B in their respective columns may be
interpreted as raising an economically inefficient price umbrella over
B.T.s that subsidizes L.0.L.s while also sending specious price signals to
induce inefficient competitors to enter the B.T. market. Relative to
Column A, ail of Column B may be interpreted either as a fair recognition of
proper costs or as a federal subsidy of state services. Winners and losers

among suppliers and customers vary according to row positions.

2. Interpreting Adversary Claims

Loud but baffling shouting matches on and off the record over precisely
the point illustrated by Table 1.7 are the daily stuff of administrative and
judicial proceedings and of legislative testimony. For instance, according
to AT&T:

“intrastate rates for telephone company provided terminal equip-

ment are generally designed to recover costs without reduction

to reflect the portion of such costs allocated to the interstate
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Jurisdiction. Thus intrastate terminal equipment tariffs
generate enough revenues to cover the full costs of providing
the equipment. In addition to these intrastate revenues,
allocation of a portion of these costs to ihe interstate juris-
diction provides interstate separations support. It should be
noted that the difference between the remainder of costs of
terminal equipment after the allocation to interstate and the
full costs recovered in intrastate tariffs, will generally be
the same amount as the costs allocated to the interstate
jurisdiction.“30
According to an FCC staff report, on the other hand, we

"have the anomalous condition whereby a portion of the terminal
costs {approximately 20 percent in pfactice) has been made a
part of the interstate revenue requirement--with no associated
revenue from that source. Conversely, on the state side of the
Jurisdictional boundary, ail revenues are attributable to state
but they only have to cover 80 percent of the actual costs.

The net effect is to create a subsidy for the terminal
user which is made up by an increase in the interstate revenue
requirement which is equivalent to the costs absorbed from the
state jurisdiction. In pracfice the subsidy is picked up by

an increase in interstate. . .rates."31

What is one to make of this ritual Gilbert and Sullivan patter? Con-
sider $100 of "real” terminal costs. It is agreed in these arguments, as
it is assumed in Table 1.7, Column B, that $20 goes to the federal

jurisdiction to be recovered through the pricing of some or all federally

regulated services. It is further agreed that $80 remains in the state
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cost pool (Cell 0-B). If, as AT&T argues explicitly, state terminal
pricing generates enough revenues to cover the full $100, then $20 of
total state revenues (equal, indeed, to the costs allocated to the federal
jurisdiction) need not be recovered from other services under state juris-
diction. For total state revenues to equal total state costs, this
implies that these other services may, in the aggregate, be priced at less
than cost defined as state pool total less state terminal costs. AT&T's
argument then appears to claim, first, that interstate users unjustifiably
pick up $20 of state costs. Unjustifiably, because $20 of costs of the
same equipment seem to be covered by $20 of revenues in each of the two
Jurisdictions. In fact they are not, since state revenues collected for
terminal services must be offset by revenues not collected for other ser-
vices to keep total costs in balance with total revenues in each jurisdic-
tion. AT&T's argument appears to claim, second, that by paying the full
$100, thereby relieving other state users of the need to cough up $20,

the terminal users further subsidize other state users, within the scope
of a total state pool as already reduced by the $20 of costs transferred

to the federal jurisdiction, for a total benefit of $40 to these other

users. If correctly deciphered, this argument amounts, in terms of Table
1.7, to comparing cell 3-B with cell 2-A.

The FCC staff argument, on the other hand, appears to imply that
state terminal pricing merely covers the $80 remaining in the state pool.
Hence the terminal users get the benefit of the $20 transfer to the inter-

state cost pool and the other state users get nothing at all. Implicitly,

this compares cell 2-B with cell 3-A.
Since, in practice, the equivalents of many of the cells of Table 1.7

reflect actual policy in some jurisdiction, both the arguments are grounded
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in defensible if inconsistent views of "truth.”" In fragmented adversary
proceedings before requlatory bodies or the courts, and even in legislative
fact-finding, the commissioners, jﬁdges, legistators and reporters or other
bystanders faced with such free-floating arguments only rarely have the
mandate or the resources to tether them to common ground with assumptions
made as explicit as in Table 1.7.

Small wonder then that an appellate court might find, as the U.S.

32 that the

Court of Appeals for the District of Columbia did in June 1980,
Federal Communications Commission's cost allocation practice "points to
irrationality,” a finding fair only on the assumption that purely economic
logic is all there is at issue when, in fact, procedural means are also
tailored to meeting political and policy ends while conforming to standards
of judicial review.

A compromise among differing criteria established by economic theory,
by the canons of jurisprudence and by the concepts of equity held by
diverse interested parties may well appear irrational when the conditions
~under which the compromise was made have vanished. But the underlying
problem cannot be resoived by appeals to disparate logics. The problem
is intrinsically political and must, in the end, be addressed through
political processes. Describing such a situation as "political" in a
pejorative sense either misses this crucial point or is a cynical attempt
to tar and feather one's opponents.

How much political maneuvering room is there in making the choices

illustrated by Table 1.7? How fair or efficient are the choices that have

been made? These are questions we can now turn to.



64

G. Potential Range of Fairness in Jurisdictional Lost Allocations

1. Functional Cost Pools

To begin to shed 1ight on these basic questions, Figure 1.23 recasts
the cost pool of Figure 1.4 into a more functional form--by service type--
distinct from the principally jurisdictional forms of Figures 1.8 - 1.11.
The local exchange subpool appears both here and in Figures 1.9 - 1.11.
This suggests a solid functional and jurisdictional status for local
exchanges which, albeit more apparent than reaf,33 is accepted for now.
Together with the message toll pool (which incorporates MTS, WATS, PBX,
and PABX services), the local exchange pool constitutes the message
services pool which has about 86 percent of the money in it and where SLUs
and SPFs swim.

The Long Lines subpool encompasses the cost of ATAT facilities wholly
dedicated to long-haul interstate and foreign service, thereby apparently
beyond pale of jurisdictional disputes. Historically, however, cost alio-
cations for these facilities have in fact been disputed in ways too arcane

34 Suffice it to say that these allocations remain debatable.

to detail here.
Private lines are facilities drawn from the general pool of the

facilities owned by the traditional carriers. What makes them private is
their dedication to the service of a single customer, usually a large
customer, who wants to use them on a more or less continuous basis and who
sees an economic and/or a functional advantage in having them constantly at
his disposal instead of dialing-up for each use. More precisely, what the
customer buys is a private line service that looks to him like dedicated

facilities. 1In fact, the underiying facilities may shift from time to time

without the customer knowing or caring so Tong as everything works when he
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needs it. Many particular transmission or switching facilities might,
however, be in the private line service at one time and in the message
service at another. The relative proportions of truly fungible facilities,
with the attendant cost allocation problem, and of permanently dedicated
facilities, with their possible inefficiency of use are and will remain a
subject of debate.

For present purposes, the crucial point is that "“use" is reckoned
differently for a facility in private line service from "use" when the

35 The policy implications of this

same facility is in the message services.
obs&ure technico-judicial detail will be drawn in Section 1I.

The miscellaneous subpool of Figure 1.23A appeared also in Figure 1.9,
Here as there, we ignore it for now. That Teaves a pool of $38.3 billion
(Fig. 1.23B)} made up of the local exchange subpool (49 percent) and an
interexchange toll pool (51 percent} made up of the message toll, private

1ine and Long Lines subpools. By now we can view these subpools indiffer-

ently as revenue or cost pools.

2. Latitude of Cost Allocation

Figure 1.24 brings us to the heart of the question of the fairness of
current ocutcomes of public and private cost allocation and pricing policy
and of the question of available latitude. The revenue proportions of
Figure 1.12 reflect and are reflected by the cost allocations depicted in
Figure 1.23B. These proportions, like the proportions in Figures 1.8 - 1.11
are created by circular interactions where price determines use and use
determines cost allocation and division of revenues. And costs, at least
in the aggregate, loosely influence prices.

Overlaid on Figure 1.24B for message services only is the hard core
36

of joint and common costs, namely the non-traffic sensitive (NTS) costs

mentioned in Section D. These amounted to about $17 billion in 1976 {or
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an estimated $27 billion in 1980}. The processes sketched in Section 03?

allocate about 30 percent of the $17 billion or $5 billion to the inter-
exchange toll services and the remaining $12 billion to the local exchange
services. The dashed lines in Figure 1.24B show what the relative sizes of
the interexchange and exchange pools would be if it were national polfcy to
allocate the joint and common costs wholly one way or wholly the other.

The extent of allocation is wholly discretionary, subject only to man-
made constraints. Economists propose that the right way to do it is accord-
ing to what their trade calls Ramsey pricing or the inverse-elasticity rule
(the latter usually in postal contexts) and what laymen call charging what
the traffic will bear. Economically "right" means to maximize efficiency
as defined by economic theory. Even if it is granted that the difficult
demand measurements required to determine the Ramsey price could be made,
the matter would not end there., Equity, unlike efficiency, is a political
not an economic issue. A really applicable economic theory could help to
measure the social costs of deviations from maximum economic efficiency so
that these might be balanced against perceived social gains in equity. But
the ultimate choice is nonetheless politically discretionary.

| Figure 1.24A and 1.24C therefore also estimate the outer Timits of
discretion as suggested by historical variations in political perceptions

38 At one estimated limit (Figure

of what is right and what is possible,
1.24A) interexchange revenue requirements would decrease by about 40 percent
from their present level and exchange revenue requirements increase by 40
percent over their present levels., At the other estimated 1imit (Figure
1.24C), the swings would be about 25 percent. These estimates differ from

the swings indicated by the dashed lines in Figure 1.24B for three reasons.
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First, costs considered in A and C include costs other than those in the
hard core depicted in B. Second, B illustrates extremes; A and C illustrate
historically plausible limits. Third, the estimating techniques differ and
may entail different errors. But, for our purposes as for the Court's,

extreme nicety is not required.

3. Implications for Consumers and Producers

Several preliminary inferences of significance to various players may
now be drawn. These are sharpened in Section I.

First, no customer can hope to assess the consequences of alternative
cost allocation policies for his own affairs without considering the entire
mix of services he buys. For instance, in terms of Figure 1.24, a customer
who purchases only interexchange services can only gain from Alternative A
and only lose from Alternative C, and conversely for one who purchases only
exchange services.

Second, no public or private policy maker can assess the consequences
of alternative cost allocation policies without knowing what mix his con-
stituents or customers buy.

Third, where a customer might wish to stand on the question of the
fairness of the cost allocations of Figure 1.24 depends on what mix he
sits in and on how much he worries about where which other customers sit.

Fourth, as we described in Section F, how you interpret the schema of
Table 1.7 depends on what row and column you're looking at and what other
cell you choose for comparison. The cost allocation pattern of Figure
1.24B is a 1976 snapshot of the history and the projections displayed in
Figure 1.15 and Table 1.4. It also corresponds to the federal jurisdiction

cost allocation of Column B of Table 1.7, chosen because of its correspondence,
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on the average, with actual pracfice. By focusing on the effects of the
forces, described in Séction €, for shifting ever increasing proportions

of the joint and common costs to the federal jurisdiction (i.e., shifting
from Column A of Table 1.7 to Column B of Table 1.7), the traditional
industry can reasonably claim that public policy has imposed on it a prac-
tice once tolerable under monopoly conditions, but now intolerable because
it unfurls price umbrellas inviting unfair and inefficient competition.

By focusing on Column B of Table 1.7 and the latitude in pricing practices
available within that column, the competitors can reasonably allege predatory
pricing (cells above 2-B) or else the traditional industry can point to pre-
cise cost-based pricing (cell 2-B) or to inefficient and unfair price
umbrellas (cells below 2-B) depending on what jurisdiction is chosen for
examination on what date.

Fifth, a costing process that invokes "deterrent effects" (Section D)
can be described as inexorably determined by scientific, technological,
economic or other more or less natural laws only by an inveterate technician,
a fool or a knave. The process is only the fossil record of a once meaning-
ful compromise among parties whose perceptions, interests and numbers have
since shifted.

Sixth, fairness to competitors and to customers is a shifting thing.
What's fair is relative to costs as defined by the fundamentally politico-
judicial process we have described. The arguments over the schema of Table
1.7 (Section F) rested in part on the question of no allocation of B.T.
costs to the federal jurisdiction versus allocation of 20 percent of those
costs to that jurisdiction. As already noted under the fourth point, the
latter is, in fact, the average 1976 allocation of NTS costs to the federal

jurisdiction. Should fiat change this percentage tomorrow, then cells in
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Table 1.7 that look fair today might Yook unfair tomorrow and vice-versa.
Having created & major counterforce to the forces, described in Section C,
for shifting joint and common costs from local exchange to interexchange
services, the pressures of reawakened competition induce pushes by the
traditional industry for just such fiats.

Seventh, swings of at most 40 percent (Figure 1.24A and 1.24C), while
painful to some and pleasant for others, hardiy seem the stuff of revolu-
tion, especially if stretched out over several years in an inflationary
economy.

What, then, accounts for the shrillness of ongoing controversy?

First, the shriliness is not universal. Many participants in the
"rewrite" of the Communications Act of 1934 have lamented over the apathy
of the general public.

Second, if you think your cream is being skimmed you'l1l scream and if
you think your prices are being unfairly undercut you'll scream. As we
have seen, there are reasonable grounds for both perceptions at the same t{me.

Third, the swings portrayed in Figure 1.24 account for only part of
potential swings.

a} Some of the factors in Figure 1.7 are controllable in the short
run; all of them are alterable in the Jong run. They can either dampen or
accentuate the swings of Figure 1.24. Fear of either also induces screaming.

b) The aggregate picture painted so far portrays average effects.
Customers or competitors off the average may be leveraged into greater than
average pain or pleasure. Understandably they will react more intensely

than the average.
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c) Whatever swings may be willed in cost allocations, swings in
prices may also be willed more or less independently of the swings in costs
and, again, either dampen or accentuate the swings of Figure 1.24.

Fourth, all the foregoing assumes a stable structure. But witting
customers and competitors react also to the portent if not the actuality
of profound structural changes and attendant uncertainties.
| Fifth, as perceptions of change ripple wider, now peaceful oxen will
charge 1ike bulls if and when they think themselves gored. This has
happened repeatedly in the history of the ongoing regulatory and legisia-
tive battles and likely will continue to happen as the unstable boundaries
of Figure 1.17 succumb to continuing pressures from many sides.

We will therefore examine off-éverage effects of cost adjustments,
price swings and structural trends. We forego for now analysis of alternative
patterns of the important depreciation, taxation, corporate cost-saving

and other policies and practices portrayed in Figure 1.7.

H. Far Qut on the Cost Allocation Swing: Geopolitics and Industry Politics

1. State-by-State Variations

Figure 1.23B, like Figure 1.24B, shows total interexchange costs =
revenue as 51 percent of total costs = revenue and local exchange as 49
percent of the total for the entire traditijonal industry.

Data fine-grained enough to illustrate the leveraging effects of off-
average positions on a statewide state-by-state basis are at hand only for
the Bell System, and only for the message services (MTS and WATS) portion
of the interexchange services, as shown in Figure 1.25 and Table 1.8.

Rounded off, the nationwide proportions of message service interexchange
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revenues to local exchange revenues for the Bell System are 45 : 55. Like-
wise rounded off, so are the industry-wide, nationwide proportions calcu-

lated from Figure 1.23A net of miscellaneous, Long Lines and PLS costs-

revenue requirements (38.7%/85.8% = 45.1%; 47.1%/85.8% = 54.9%), The close-
ness stems from the fact that ‘Bell System total revenues of $33.7 billion
account for 85 percent of the $39.8 billion of Figure 1.23A while total
Independent revenues of $6.1 billion amount to only 16% of the $39.8 bi]]ion.39
The 45 : 55 proportion and the Bell System data of Figure 1.25 and Table 1.8
are therefore a reasonable baseline for looking at off-average swings with-
out extreme nicety.

It is clearly evident from Figure 1.25 and Table 1.8 that there are
indeed pronounced swings around the average 45 : 55 proportion. At the
extremes, the proportions are 33 : 67 for Maryland and 72 : 28 for Nevada.

We can, furthermore, estimate the extremes of pain or pleasure relative
to the average by considering the effect, however induced, of a one percent
change in the interexchange cost allocations of Figure 1.24B or, more pre-
cisely, Figure 1.23A. Since Nevada exhibits anomalies that need not con-
cern us here, Maryland and Wyoming (instead of Nevada) will be compared to
‘the average.

Given the 45 : 55 nationwide average proportion, a one percent decrease
in costs allocated to interexchange services produces a 0.81 percent increase
in the local exchange cost allocation. For Maryland, the corresponding
effect is an increase in the local exchange cost allocation of 0.48 percent,
rather than 0.81 percent. Since 0.48 percent is itself only about 60
percent of 0.81 percent, the average statewide increase of the Maryland
local exchange cost allocation is 40 percent smaller than the average nation-

wide increase. For Wyoming, the result is an increase of the average Jocal
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Bell System Annual Revenuves,
Exchange Revenues o5 % of Total Revenues, 1876

(a)

Bell System Annugl Revenues
Totat Toll as % of Tolo! Revenues, 1976

: o)1 Al
jmwmnl

Maryland
3%

Nevado:Maryland
22:1

(b)

Figure 1.25

Bell System State-by-State Exchange Revenues and
Total Interexchange Revenues as Percent of
Total Revenues, 1976 (Message Services)

Source530
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Ranked
% of Total Revenues % of Total Revenues
Exchange Total Exchange Total
& Other Toll 5 Other To
AL 56.73 AL 43.27 Mb 67.43 NV 71.67
Az 55.32 A7 44,68 IL 65.51 WY 65.69
AR 47.24 AR 52.7% NY 62.21 MT 62.22
CA 48.33 CA  51.87 OH 61.31 ND 59.80
co 52.11 CGC  47.89 MI 59.98 ¥T  59.63
cT 50.48 CT 49,52 DE 58.87 S 59,60
DE 58.87 DE 41.13 Wi 58.84 ME  S56.51
FL 54.64 FL  45.36 Rl 58.73 Ib  85.70
CA 54.33 GA  45.67 IN 58.4% NH  55.59
10 44.30 ID  55.70 MO 58.07 Ms  53.77
IL 66.51 IL 33.49 VA 56.81 AR 52.76
IN 58.49 IN  41.51 AL £6.73 OrR 52.21
1A 48.13 IA  51.87 PA 56.44 IA 51.87
KS 49.60 K5 50.40 MN 56.06 N 51.70
KY 52.80 KY 47.20 TN 55.98 ca  51.67
LA 53.99 LA 46.00 BELL 5YS £5.35 0K 51.55
ME 43.48 ME  56.5) AZ 55.32 NE  51.13
MD 67.43 Mp  32.%7 MA 54.81 KS 5h0.40
MA 54,81 MA 45,19 FL 54.64 NC  49.65
MI £9.98 MI  40.02 GA 54.33 CT 49.52
Miv 56.06 MN  43.94 sC 54.02 NJ 48.88
M5 46.23 MS 53,77 LA 53.9% UT 48.4D
MO 58.07 MD  41.93 WY 53.35 CO 47.8%
MT 37,78 M1 62.22 TX 53.32 KY 47.20
NE 48.87 - NE 51.13 WA 583.27 WA 456.73
RY 28.32 NV  71.67 KY 52.80 TX  46.68
NH 44 .41 NH  55.59 co 52.11 Wy 4£.65
KJ 51.12 NJ 4B.88 uT 51.60 LA 456.01
NM 48.30 KM 51.70 NJ 51.12 SC  45.93
NY 62.2} NY 37.7%9 T 50.48 GA  45.67
NC 50.35 NC  49.65 NC 50.35 FL  45.36
ND 40.10 ND 59.50 KS 45,60 MA  45.19
CH 61.31 OH 3B.69 KE 48.87 AZ 44,68
0K 48.45 Ok  51.55 0K 48.45 BELL SYS 44.65
OR 47.7% OR 5z2.21 CA 48.33 TN 44.01
PA 56.44 PA  43.56 KM 48.30 My  43.94
R1 58.73 Rl  41.27 IA 48.13 PR 43.56
sSC 54.02 SC  45.98 DR 47.79 AL 43.27
sh 40.40 S0 59.60 AR 47,24 YA 43.19
™ 55.99 TN 430 MS 46.23 MO . 41.93
™ 53,32 TX 45.68 KH 44.41 IN  41.8)
ur 51.60 UT 48.40 1D 44,30 RI 41.27
LAl 40,37 ¥T 59.63 ME 43.46 Wi 41.16
VA 56.81 YA 43.19 sD 40.40 DE  41.13
WA 53.27 WA 46.73 VT 40.37 Ml  40.02
WY 53.35 WY 46.6% ND 40.10 OH  3B.69
Wi 58.84 Wl 41,16 21 37.78 NY 37.79
WY 34.31 WY 65.69 WY 34.3 IL  33.49
BELL SYS 55,35 BELL 5YS 44.6% NV 28.33 MD  32.57

Table 1.8

Bell System State-by~State Exchange Revenues and
Total Interexchange Revenues as Percent of
Total Revenues, 1976 (Message Services)

SourceS3l
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exchange cost allocation of 1.91 percent or 236 percent of the nationwide °
average increase of 0.871 percent. Thus the average statewide increase of
the Wyoming local exchange cost allocation is about 140 percent greater
than the average nationwide increase.

It should now be clear why a potential increase of local exchange
cost allocation barely worthy of national attention might leave Maryland
customers or regulators sound asleep while it might make Wyoming customers
or regulators stand at attention. By the same token, what might barely be
noticed at AT&T corporate headquarters, might altogether escape the attention
of Chesapeake & Potomac Telephone Company'of Maryland management, but make
folks sit up and take notice at the Mountain States Telephone and Telegraph

Company.

2. Variations within the Traditional Telecommunications Industry

Overlaid on the statewide state-by-state deviations from national
average are further geégraphic and industry deviations stemming from the
territorial measles portrayed-in Figure 1.14 and the relative structures
and revenue shares of Bell System and Independent companies.

Table 1.9 shows differing plant-related cost and NTS cost and federal

40 Figure 1.26 shows a

cost allocation patterns for Independents and ATE&T.
wide spread in interexchange (MTS and WATS) versus exchange NTS cost alloca-
tions across Independent companies. And, finally, Figure 1.27 shows wide
variations in the proportions of interexchange to local exchange revenues
across elements of the traditiomal industry.

Since, as noted for Figure 1.24, NTS plant-related costs are the hard

core of joint and common costs, it is instructive to look at off-average

swings as they affect the industry's NTS cost picture and, with some fuzzing
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Total
Independent Ball Industry
$ biTlion 3 $ billion 3 $ billion X
NTS 3.179 67.4 13,722 63.8 16.901 64.4
QOther 1.539 32.6 7.788 3.2 9.327 35.6
Total 4.718 100.0 21.510 100.0 26.228 100.0.
{a)
Federally Regulated
Independent Ball Industry
$ billion 3 $ biTlion % $ billion b
NTS 0.684 68.2 2.858 57.9 3.542 59.6
Other 0.319 3.8 2.082 42,1 2.407 40.4
Total 1.003 100.0 4.940 100.0 5.943 100.0
{b)
Table 1.9

Plant-Related Costs,

Source

§32

Non-Traffic~Sensitive Portions of
1976 (Message Services)
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in transtation, affect the pricing patterns customers would see as a
consequence.

The industry-wide allocation of NTS costs is 30 percent to interexchange
message (MTS and WATS) services and 70 percent to local exchange services,

a 30 : 70 ratio. The extremes, as shown in Figure 1,26, are roughly 10 : 80
and 90 : 10.

A one percent decrease in NTS costs allocated to interexchange message
services leads, on the industrywide average 30 : 70 proportion, to a .43
percent increase in NTS costs a116cated to local exchange services. At the
10 : 90 extreme, the same one percent decrease corresponds to a 0.11 percent
increase. At the 90 : 10 extreme the increase is 9.0 percent. Thus, as
summarized in Table 1.10, at the 10 : 90 extreme the increase is 75 percent
less than the average and, at the 90 : 10 extreme, the increase is 2000

percent more than the average.

3. Implications of Variations

The foregoing supports the following inferences.

First, making cost allocation policy solely on the basis of nationwide
averages is reasonable and politically wise only if it turns out that no
one will lose or, more practically or cynically, that the winners will out-
weigh the losers. The first possibility is ruled out within the microcosm
of the isolated cost data analyzed here, although one might luck out through
compensating cross effects in a broader context. The second possibility
requires pure Tuck, even in the microcosm. Better to assess the relative
strengths of the outliers on both sides of the average, assuming that the

effects are large enough to cross the threshold of anyone's attention.
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A 1% decrease in Interexchange (IX) message service {MTS and WATS)
cost allocations leads to increases in Exchange (X} costs which
vary with the baseline Interexchange/Exchange cost ratio:

*
Average | Extremes
IX/X cost ratio /70 10/90 90/10
% increase 0.43% 0.11% 9.00%
deviation 0% -75% | +2000%
from average

*
8% of Independént telephone companies fall below and 92% above the average
interexchange/exchange cost ratia.
Table 1.10

Effects of Changes in Non-Traffic-Sensitive Costs
= Revenue Requirements



82

Second, even if 40 percent swings in cost allocations {Section G)
arouse no one on the average, they may well arouse outliers who fear or
sense.effects multiplied by 2 or by 20. Hence, effects which seem small on
the average may, however, be large enough to attract the attention of out-
liers. Since those threatened are more likely to be vocal, at least at
first, than those who are favored, the losers have a tactical advantage,
especially since blocking action is often easier to achieve than consensus
for action, as in the last minute referral to the House Judiciary Committee
of the “reregulation" legislation that failed in the 96th Cdngress late in
1980.

Third, there are differential impacts on Bell System and Independent
managements, since the latter tend to be further from the averages hence
more likely to be arcused than the former. Focusing on ATAT therefore tends
to blind one to the geographic and political dispersion not only of the Bell
System but, even more so, of the Independents and, in both cases, of their
customers. And competition or internecine warfare within the traditional
industry, smoldering under the cover of the compromises eﬁbodied in the
separations and settlements processes, seems likely to flare up. How this
geographic dispersion will balance with both market concentration {Section E)

and increasing voter concentration (Section A) remains in question.

I. Cost-Definition and Price Deaveraging Responses to Competition:
Geopolitics and Consumer Pressures

1. Costing and Pricing Responses to Competition

The Federal Communications Commission's "Above 890" decision in 1959
permitted heavy users of telecommunications to build microwave facilities

of their own and to operate them at costs lTower than the prices then charged



83

by the traditional carriers. In 1969, the MCI decision41 opened the way
for non-traditional facilities suppliers. These were authorized to build
facilities iniftially described as specialized to digital services--e.g.,
high volume computer-to-computer transmission--then thought to be subject
to a rapidiy growing demand. As it happened, the growth was overestimated,
and what growth there was has been met by not only the transmission and
switching facility suppliers, but also by the services suppliers. How and
when perceived potentials will manifest themselves remains speculative both
intellectually and financially as Satellite Business Systems, for example,
bets investments in satellites on the hypothesis that the availability of
appropriate services will draw out Tatent demand.

To date, therefore, the story is still principally one of competition
over voice transmission, whether by the oldef analog or the newer digital
technologies. Initially, also, the principal competition was over the
customers of the traditional industry's private line services, to whose
needs the "Above 890" and "MCI" decisions were responsive.

While not negligible, the size of the private line (PLS) market--$1.6 -
billion or 4 percent of 1976 revenues (Figure 1.23)--nonetheless understates
the structural significance PLS owes to its growing attraction over the
last decade not only as an operationally advantageous alternative to MTS
but also increasingly as a pricing alternative to MTS. The customers of
PLS are among the geographically, institutionally and economically concen-
trated customers described in Section E. The potential leverage of their
moves from the PLS services of traditional carriers to equivalent services
of their own or of competing suppliers, or from the MTS services of tradi-

tional carriers to anyone's PLS services or MTS-"egquivalents" is therefore



84

understandably something that would evoke strong responses from the tradi-
tional carriers. |

One type of response was various approaches to lowering PLS prices to
meet the competition first from self-supplying large customers, later from
external competitors.

Since PLS is.a distinctive and visible service category of Jong-
standing, it also has a distinctive costing structure, even though some of
the facilities it draws upon are; as noted in Section G, essentially those
used for MTS as well. Also noted in that section was the fact that "use,"
hence cost, for a facility in private line service is reckoned differently
from “"use" when the same facility is in the message service. The net effect
of the difference is to assign lower costs to particular facilities when in
the wholesale private line service than when the same facilities are in the
retail message telecommunications service.42

S0 Tong as self-supplying customers were the only competition, a price
reduction by the traditional carriers that might save the customers from
the bother of internal supplying was likely to be welcome, however achieved.

But the tone changed upon entry of competing third-party suppliers.

What the traditional industry and its regulators could treat as a "just and
reasonable” wholesale service classification different from retail services
and without "unjust and unreasonable preference or advantage" to anyone
could also be challenged by the new competitor, MCI Telecommunications, Inc.,
in the following terms: "“Because of the built-in system of subsidies which
the Bell System supplies to its large business and TV private line customers,
the average small business and residential user of telephone service has

been required by Bell to pay substantially higher rates than would have been

nd3

required in the absence of such subsidy. This argument has merit if the
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cost aliocation of Figure 1.24B is taken as fixed and attention is focused
only on pricing within a fixed cost pool. The traditional industry supports
its argument that the compulsion to “subsidize universal service" by
defining local exchange costs as residual costs provides a price umbrelia
for Tong-haul competitors by pointing to the hard-core (NTS) joint and
common costs assigned to the federal jurisdiction {Figure 1.24B) and to the
historical growth of the portion so assigned (Figure 1.15). The competitors
can focus exclusively on the federal interexchange cost poo) and point to
the interexchange PLS/MTS costing and pricing differentials within that

pool to support their argument that MTS users “subsidize" PLS users.

The traditional industry's countermoves have not been Timited to cost
adjustments. The changing MTS rate tapers shown in Figure 1.3, with their
pronounced flattening at the longer distances may be interpreted as a com-
petitive response, given a competitive threat more pronounced in the realm
of concentrated Tong-haul traffic than in dispersed short-haul traffic
(Figures 1.19, 1.20, 1.21).

Since Figure 1.28 shows AT&T's MTS rates to be flatter than even their
own PLS rate, we can infer a dilemma imposed on the traditional industry by
the increasing strength of conflicting pressures. Any diversion of facili-
ties and of {a constant volume of) traffic from MTS to PLS induces 1ower
uSe measures hence lower cost assignments = revenue requirements = revenues
in the interexchange service hence, at least in the short run (and assuming
a constant rate of return) induces if not the actuality then at least
pressure toward a higher residﬁa] Tocal exchange cost and revenue requirement.

Thus, under pressure to meet competition in PLS, the traditional indus-
try finds itself not only competing against its own MTS business but,_

because of the traditional cost allocation process, also under pressure to
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slow down and possibly to reverse the historic trend toward higher cost
allocations to the interexchange services (Figure 1.15 and Table 1.4).

This puts the traditional industry between the rock of interexchange com-
petition and the hard place of local exchange interests where, in spite of a
continuing monopoly, it remains under the traditional political pressures

to hold basic services prices down. As of early 1981 there are evident
moves to increase local exchahge prices in various direct and indirect ways
in spite of these pressures. Not unexpectedly, such moves are justified by
the traditional industry as moves back toward the cost-Based pricing that
Tocal interests have resisted; competitors describe them as milking monopoly
customers to permit undercutting competition in the competitive markets.

The structural implications of these problems of responding to traditional
pressures in a competitive environment are described in Section J.

The problems are compounded by another aspect of the competitive game.
Originally, the competition from both self-supplying customers and new
suppliers was described as Timited to PLS, a substantial but far from domi-
nant service category (Table 1.11). But, as is plain from Figures 1.20 and
];21, by 1980 the actual and prospective competitive arena had avowedly
begun to encompass MTS as well,

Like the PLS competition, this MTS competition is highly concentrated
not only geographically and institutionally but also in heavily-used long-
haul facilities--of all competitors--whose technological unit costs (Figure
1.2%) are appreciably Tower than the costs of more sparsely traveled shorter

haul facilities.
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Functional Service Types***

88

Jurisdictions**
s
f
Federal State

Total Business Residence Total Business Res{dence Tatal
Dial-up: MTS 16.0 4.0 4.9 8.9 3.3 3.8 7.1
Wide Area: WATS 2.0 1.5 ¢ 1.5% 0.5 0 0.5
Private: PLS 1.5 1.0 Q 1.0 0.5 0 0.5
Interexchange Toll 19.5 6.5 4.9 1.4 4.1 3.8 8.1
Local Exchange 18.8 0 ? ? 18.8
Service Total 38.3 : 11.4 26.9
Miscellaneous . 1.6 0 1.6

Directory Advertising
Total .9 11.4 28.5

Table 1.11

Revenues by Major Customer Categories* ($ billion)

Sources36

*1976; for approximate 1980 figures
multiply by 1.6

ek
Figure 1.8 - 1.1

ek
Figure 1.23 - 1.28
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Cost trends for short- and Jong-haul transmission are down while carrying
capacity is up, both by several orders of magnitude. Each of the vehicles
illustrated here is capable of carrying simultaneously many conversations

or other types of information. This includes the "0" system that improves

on the classical open wires, The increase in the handling capacity of the
several vehicles represent development cver time as well as techmnical improve-
ments. Line termination, switching and personnel costs are among the addi-
tional elements that enter into the cost of complete telecommunication systems,
Present cost proportions and price patterns are such that a pair of wires
carrying but one conversation is still generally the vehicle for local con-
veyance from an individual telephone toward the nearest exchange, where many
conversations heading the same way are bundled for further short or long

haul, Optical technologies are becoming an important contender with the
terrestrial technologies illustrated here along with satellite facilities.

Figure 1.29

Short- and Long-Haul Transmission
Technological Costs

Sources37
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2. High and Low Density: Pressures and Counterpressures

Competition sets up counterpressures for market--and price--differenti-
ation against long-standing forces for uniform pricing in the interexchange
services. PLS prices once were independent of whether the endpoints of a
private Tine lay on the heavily traveled major routes of Figure 1.19 or off
in the blank spaces of that map. The extent and details of differential
pricing for services over high-density or low-density routes remain at
controversy. As of early 1981 MTS prices are still independent of location.
Thus, quite independent.of the allocations of joint and common costs as
depicted in Figure 1.24B, and entirely within the scheme that these prac-
tices define (Figure 1.23), the traditional industry has practiced uniform
pricing and, implicitly, cost averaging within the interexchange pool.

As of early 1981, one price schedule applied to essentially all inter-
exchange services under federal jurisdiction and, within each state, one
price schedule applied to all interexchange services within that state's
Jurisdiction. Although sensitive to distances between points and to other
factors, such as the duration of a call, these price schedules are insensi-
tive to the location of points.

That the forces for averaging are not dead is attested to by ongoing
efforts to bring Alaska, Hawaii, Puerto Rico and the Virgin Islands into the
federal averaging fold and by continuing controversies over disparities
between the federal average and the averages of the several states. These
disparities are considered further in Section J.

But while some pro-averaging forces continue to be alive and well,
increasing competition has engendered increasing counterpressures. For

example, these pressures manifested themselves in PLS through the introduction
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of the so-called Hi-Lo and MPL tariffs which, in essence, priced private
Tines on high-density routes lower than the average and private lines on
low-density routes higher than the average. A competitor for dense routes
using average cost as a yardstick would understandably call such a move
predatory pricing. A traditional carrier might understandably describe the
move as furling a price umbrella by moving high-density prices closer to
"true” costs. Here again, the traditional carriers are between the rock of
cqmpetitive pressures and the hard place of pressures for averaging.

Additional factors contribute to pressures against density averaging. The
Communications Act of 1934 has as one declared purpose “promoting safety
of 1ife and property."44 Long permitted to share private lines under these
provisions of the law, and finding shared lines less expensive as well as
more convenient than either MTS or unshared private lines, have been air
carriers, electric utitities, stock and commodity exchanges, the United
States Postal Service, federal, state and local government agencies as well
as the expected subunits and subsidiaries of any particular customer.45

By 1974 the FCC had initiated an inquiry (Docket 20097} into broadening
the range of those privileged to share private line services or resell them
to others. The list of the customers and would-be resellers who intervened
in this proceeding is shown in Table 1.12. This record, 1ike most others,
shows interventions principally by the traditional cast of competing gupp]iers,
regulators, professional consumer activists and representatives of that
sector of the big business and government community with a stake in lower
prices for massive traffic, namely the midd]e-aevel telecommunications
managers of very large organizations, or industry and trade associations

principally responsible for private line services or equivalent.



®Asronautical Radio, Inc.

@ Aerpspace Industries Association
of America, Inc.

®AIr Transpertation Association
of America

SATtair Airlfnes

Mamerican Facsimile Services Corp.

®American Newspaper Publfshers
Assoctation

American Satellite Corp.

American Telephone and Telegraph (o,
®American Trucking Assoclations, Inc.
®Associated Press
®Association of American Railroads
®Bank WHre
MBoeing Computer Services, Inc.
MBunker Ramo Corp.
®Central Committee on Telecommunica-

tions of the American Petroleum
Institute

@ Customers

N-Resale Service Suppliers

92

aCiticorp

®Commodity News Services, Inc.

®Computer and Business Equipment
Manufacturers Assgciation

Data Transmission Company
®0ow Jones & Company, Inc,
WGraphnet Systems, Inc.

GTE Service Corp.
delnternational Business Machines

ITT Wor1ld Communications Ing.

MCI Telecommunications Corp.
®Hational Association of Manufacturers
®National Association of Motor

Bus Owners
®HNatiocna? Retatl Merchants Association
Mxational Data Corp.

North American Telephone Assaciztion

Orlando Communications Club, Inc.
MPacket Communications Inc,

RCA Global Communications, Inc.

Table 1.12

Mremote Data Processing Services
Section of Adapso, Inc.
Satellite Business Systems, Inc.
{formerly CML Satellite Corp.}
®Securities Industry Automation Corp.
Southern Pacific Communications Cg.

:Telenet Communications Corp.
Tymshare, Inc.

#United Press International, Inc,
United Systems Service, Inc.
Ut1lities TeTecommunications Counct)

+HeiTs National Services Corp.
Western Unign Internationl, Inc,
Western Union Telegraph Company

Hiero-Fax, Inc.

®Department of Health, Education
and Welfare
®Department of Justice
Office of Telecommunications Policy

Intervenors in Docket 20037
{(shared Use and Resale of Private Lines)

Sources38
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Fifteen years later, by June of 1977, following Federal Communications
Commission authorization of broader shared use and of resale of private
tine services, the previously favored customers had become part of a larger
pool that could avail themselves of the services of the traditional industry,
the competing transmission and switching facility suppliers and now also of
new competing service suppliers. By buying PLS at prices hitherto avaii-
able only to large customers with enough traffic volume to justify PLS,
these brokers (resale carriers and "value-added" carriers) dffer PLS and
MTS-"Tike" services with or without additional services to less large
customers in dense areas at prices between PLS and MTS prices, thereby
increasing at least the potential for more diversion of MTS customers

into PLS, even if indirectly.

3. Implications for Business and Residential Consumers

As of early 1981, MTS prices remained differentiated by jurisdiction,
but otherwise independent of details of location. The traditional tele-
- communications industry charges the same price for an interstate call
from New York, NY to Washington, DC as from Des Moines, IA to Sioux Falls,
SD (about 200 miles apart}. Within California, the San Francisco to
Sacramento and China Lake to Death Valley (about 80 miles apart) prices
are equal to each other, but not necessarily to the prices for 80 mile
calls within other states. But, since the pressures toward competitive
cost-based pricing responses in MTS, as in PLS, are getting stronger, it
is helpful to bracket the possible consequences of exercising this option.
We 1imit consideration to interexchange services under federal juris-
diction, since these are most immediately at stake. We draw from Table

1.5(b} the estimate that 7/8 of federal MTS and WATS revenues from businesses
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came from the 144 largest metropolitan areas of Figures 1.20 and 1.21, and
we draw from Table 1.6 the hypothesis that the 4000 or so largest customers
are in those locations. Table 1.11 and Table 1.6 tell us that total
revenues from business for MTS and WATS were about $5.5 billion. On the
assumption that PLS revenues are at least-as concentrated, we apply the 7/8
estimate also to the $1 billion of PLS revenues under federal jurisdiction,
for a total of $6.5 billion x .875 = $5.7 billion. At risk for deaveraging
pricing response is therefore $5.7 billion of revenues under federal juris-
diction and remaining in the interexchange pool under federal jurisdiction
is $0.8 billion of residual revenues from businesses along with the entire
$4.9 billion of revenues from residences or, respectively 50 percent, 7
percent and 43 percent of the total pool.

To bracket possible consequences of deaveraging, we consider a one
percent diversion of revenues from the $5.7 biTlion subpool at risk, and two
alternatives as to how the diversion might be absorbed by increased prices
in the remainder of the federal pool on the assumption that costs are fixed
in the short run and demand stays constant. The first considers it fair to
load the.diversion entirely on the residual business customers. The other
considers it fair to load the diversion on both the residual businesses
and a1l residence customers. In the first case, the residual businesses
would suffer a 7 percent price increase and residences no direct pain at all.
In the second case, the combined residual businesses and residences would
suffer a one percent price increase. If 50 percent of revenues were
diverted from the $5.7 billion subpool at risk, the corresponding figures
would be a 350 percent price increase and a 50 percent price increase.

What might be a reasonably realistic estimate of diversion? Without

extreme nicety, Table 1.2 can be used to suggest that the principal costs
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at competitive risk are those labelled "Tandem & Regional Switches" and
below, or 30 percent of costs. Taking competition for terminal equipment
into account would increase this "at risk" percentage. Since the costs of
Table 1.2 are investments unallocated to jurisdictions, the Tink between
those “costs” and jurisdictional costs = revenue requirements is not at all
that nice, but 30 percent alse Ties between one percent and 50 percent!

The effect of loading a 30 percent diversion entirely oh residual businesses
and not at all on residences would be respectively a 214 percent increase and
no pain at all. The effect on residual businesses combined with all resi-
dences would be a 30 percent increase. Since there is evidence that, in

the daytime, when most business calling is done, 70 percent of direct dis-
tance dialing MTS revenues come from businesses and 30 percent from resi-
dences,46 one might, in the spirit of inventing "deterrents," argue that it
is fair to allocate, of the 30 percent diversion, 70 percent to the residual
businesses and 30 percent to all residences. The resulting pain allocation
would be a 150 percent price increase for residual businesses and 10.4 per-
cent for residences.

Whatever numbers seem appealing, they must be combined with the poten-
tials for shifting joint and common cost allocation described in Section G.
Tables 1.13 and 1.14 illustrate combined effects based on the pricing policy
illustrated in the preceding paragraph. Also illustrated are the effects of
the state-by-state differentials shown in Figures 1.16 and 1.25 and of Bell
System-Independents differentials shown in Figure 1.26.

Whatever numbers one picks, some 1ikely consequences of deaveraging
emerge clearly.

First, on the supplier side, deaveraging will be called fair cost-based

pricing by the traditional industry and predation by the new competitors.
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Cost Allocation Palicy Changes:
Kationwide [ndustrywide Average
Overall Pressures Some Services; Some Jurisdictions
User's Purchase Mix Ix : -40% I & +25%
X @ +80% 3o -25%
Inter- 3 " ¥
Exchange Exchange Competitive Monopaty Cormpetitive Monopoly
(1x) (x) Market Market Market Market
100% [} -40% 50% 25% 210%
80 20 -24 48 15 160
50 50 a 45 D 80
20 80 24 42 -15 20
¢ 100 40 40 =25 -25

*
{ertain losses in the competitive market made up in the monopoly market
{pricing polticy change).

(a)
Cost Allocation Policy Changes:
Overall Pressures, Competitive Market
Ix : -40%
User's Purchase Mix X 4%
- Certain
Inter- Nationwide 2 Extreme
exchange Exchange Industrywide ?:;'1 : dents States: ::??E:::::E
Average v KD and WY | ceates: MD and WY
(1x) (x) '
1003 0% 803 =-55% -40%
{MD + WY)
a0 20 -24
50 50 4}
20 a0 24
255 {MD) 60% (MD)
0 100 0 100 955  (WY) 2401 (WY)
(b)

Underlying assumptions:
fixed capital, fixed labor, i.e., fixed total costs
= tptal revenue requirement,

Short run:

2. lIgnores changes in policy regarding terminals (“customer premises
equipment").

Table 1.13

Implications of Cost Allocation Policy
Changes for Business Customers
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User's Purchase Mix Cost AlTocation Policy Change:
Natfonwide Industrywide :l‘n.'m'ages’e
Inter-
exchange Exchange X . -40% I @ +25%
{IX} {(x} X @ +40% X : -25%
100% 0 -34% 37%
B0 20 =20 25
50 50 3 6
20 80 25 =13
Q 0 40 -25

*
Certain losses in the competitive market made up in the monopoly market
(pricing policy).

Nationwide Industrywide
(a)

A1] Federal Message Cost
Nationwide Industrywide Allocations for IX Share
Average = +40% of NT5 Joint and Common Costs
Revert to Exchange = +100%

Certain Certatn
Be? Independents Bell Independents
MD a5% 60% 60% 150%
WY 95 240 240 600

Based on the assumptions that the user's purchase mix is X = 0%
X = 100% and the cost allocation policy is IX = -40% and X = +432'.j

Two Extreme States: Maryland and Wyoming
(b}

Underlying assumptions:
1. Short run: fixed capital, fixed Jabor, i.e., fixed total costs =
tota) revenue reguirement.
2. Ignares changes in policy regarding terminals {“customer premises
equipment"),

Table 1.14

Implications of Cost Allocation Policy
Changes for Residential Customers
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Second, on the customer side, deaveraging will add fuel to several
;raditional fires. Given the concentrations we have described, deaveraging
can be painted as pitting big business against small business, or urban
business against rural business, especially if the diversion is charged
entirely against the residual businesses.

For residences, the most dire consequence that we have sketched so far
is an average 50 percent price increase, spread across the board, urban,
rural, rich, poor, black, white and all. If a price increase approaching
that magnitude is noticed, it might well trigger demands by residential cus-
tomers for price reductions, similar to the pressures from large businesses
on PLS prices and eventually on MTS prices. This is especially true given
the beginnings, observed in 1979-80, of competitive marketing of MTS-"like"
services to residential customers in cities among those depicted in Figure
1.20. And it would be especially true of any group subject to off-average
leverage, like the urban residential consumer whose numbers are concentrated
in the locations marked in Figure 1.20 and 1.21 and whose votes, since

Baker v. Carr, have increasingly been concentrated there as well.

The result of residential service diversion would be pressures for
deaveraging within the entire cost pool of $11.4 billion under federal
Jurisdiction. Whatever residue of businesses and residences were left in the
federal cost pool after the resulting diversion would experience price
increases greater than the 7 - 350 percent range illustrated for business-
only diversion.

At some point in such a range the pressures could not be contained
within the federal cost pool and the entire jurisdictional cost allocation

process, along with the definition of local exchange costs as a residue,
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would be called inte question. This, indeed, has already happened in
legislation proposed but not passed in the 96th Congress.

Where to go? History from the reintroduction of competition to the
present gives some clues as to both the possibilities under present rules

and the limitation of these ruies.

J. Mounting Pressures on Traditional Pricing Policies: The Exchange/
Interexchange Disparity

1. The Limits of Responses to Pressures

As of early 1981, the forces, described in Section C, for defining

47 But, as portrayed

Tocal exchange costs as residual costs had not abated.
in the preceding section, they faced mounting counterpressures.

Indeed, far from abatiny, pressures for holding down local exchange
prices were manifesting themselves also as continuing pressures for enlarging
the geographic extent of local exchange areas, which already encompassed an
entity Tike the Atlanta local exchange, of an area the size of Delaware

48 Such expansions gobble up territory hitherto

and Rhode Island combinec.
part of the interexchange pool, henceshift traffic, costs and revenue require-
ments from interexchange services to local exchange services, ashift amplified
by the SLU 'n SPF process. This pressure "from below" thus combines with

the pressures of long-haul competition "from above" to tend to reduce the
costs recovered through revenues from the interexchange services, thereby
tending to increase the residual costs in the local exchange pool. In the
short run at Teast, opposing pressures for not adding compensating revenues
through increased local rates produce a revenue squeeze while also exacer-

bating frictions within the traditional industry where off-average

Independents are potentially harder hit than Bell System companies.
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To some extent, the changing price tapers of Figure 1.3 helped absorb
some of the pressure by doing multiple duty. Already noted in Section A
is the flattening of long-haul prices to meet competition. The bulge on
the short-haul end may be interpreted both as a move to increase revenues
collected from short-naul customers who have fewer, if any, other places to
go than the long-haul customers and as a reflection of the fact that, in the
sHort haul, fixed termination costs dominate over distance-related trans-

mission costs.

2. The Federal-State Toll Disparity

The bulge may also be interpreted as an effort to alleviate the dis-
parities, already indicated in Section I, between the uniform nationwide
MTS prices under federal jurisdiction and the state MTS rates which, albeit
uniform within a state, vary considerably across states according, among
other factors, to differing views in different states as to an acceptable
balance between MTS pricing and the residue left to be covered by local
exchange revenues. These so-called toll-rate disparities long were a thorn
in the sides of both the traditional industry and its regulators and also a
factor in legislative efforts in the 36th Congress to extend federal juris-
diction to all interexchange services, leaving only local service to state
regulators.

Figure 1.30 and Table 1.15 display the wide variations in 1976 state
MTS pricing. At the extremes, an Ohio customer paid almost four times as
much as a Kansas resident for a 25-mile, customer-dialed, three-minute,
night-time state call.

le have no evidence that these rate variations across states have been

either widely perceived or controversial until fairly recently. Over the
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years, attention and debate héve focused rather on the widely perceived
differences between state and federal interexchange rates, differences
especially evident to consumers near the borders. One manifestation of
these differences is the revenue disparity illustrated for 1977 in Figure
1.31 and Table 1.76.

Revenue disparity is defined as the difference between revenues from
state interexchange calls as priced according to state tariffs and what
those revenues would have been had the same calls been priced at the
corresponding federal rates. At the extremes, in 1977, Floridians paid
the most dollars for state calls over what they would have paid for similar
federal calls (New Yorkers had that honor in 1976}; Californians paid the
least in both years. Had the state interexchange calls been priced at
federal rates in 1977, people in Mississippi would have had to pay 35 per-
cent tess than they actually did for the aggregate of state interexchange
calls, and FTor%dians 21 percent less. Conversely, New Jersey state inter-
exchange users would have had to pay 60 percent more and Californians 20
percent more in 1977, Between 1970-71 and 1977 California had migrated
from the position of highest revenue disparity to that of 1east.49

Revenue disparity reflects the aggregate effect of rate disparities,
deviations of state rates from federal rates, with magnitudes usually
dependent on the distance called. Figure 1.32 illustrates rate disparities
at the distances from Jefferson City, Missouri to the Missouri border. To
call a place to the Missouri border from Jefferson City, you pay Missouri
state interexchange rates. In 1957 these were higher than federal rates.
This is shown by the border of the shaded Missouri. With federal rates,
you could reach a point just outside the black (interstate) border of

Missouri at less than what it cost to reach a point just inside the shaded



(1VF4
Stale Toll Day Rataes, 25 Miles [I1976)

(b)

Figure 1.30

Message Telecommunications Service (MTS) Rates for a Customer-Dialed
3-Minute, 25 Mile State Telephone Call, 1976

SOUY‘CES39
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Ranked
{In Dollars)
Day Evening MNight Day Evening Night
AL 0.69 0.48 0.33 MS 0,92 OH 0.62 OH 0.59
AZ .65 42 .26 VT .75 LA .61 ¥T .50
AR .44 .33 .22 KY .74 VT .60 il .47
CA .43 .38 .35 ™ .bY MS .59 ME .42
co .62 .50 .25 AL .69 ND .54 MA .4
cY .61 .40 .24 ND .67 NY .52 KY .40
DE .65 .42 .26 OH .67 ME .50 HS .36
FL .60 .39 .24 NY .B66 co .50 5D .36
GA .51 .38 233 WA .65 IN .49 IN .36
1D .30 .30 .30 L1} .B5 AL .48 Ny .35
IL .49 .47 A7 WY .65 WA .48 NH .35
IN .63 .49 .36 AZ .65 MA .48 CA .35
IA .57 .37 .23 PA .65 5D .48 LA .33
KS .41 .26 .16 DE .65 I .47 AL .33
KY .74 .45 .40 IN .63 KY .45 NY .33
LA B LB .33 ME .63 MD .45 GA .33
ME .63 .50 .42 co .62 SC .43 WA .32
MD .61 .45 .30 MA .62 NH .43 sC .32
MA .62 .48 41 n) .61 Wy .42 MO A
MI .33 .25 .25 SC .61 WY 42 1D .30
MN .61 .39 .24 sD .61 A2 .42 MT .30
MS .92 .59 .36 LA .61 PA .42 MD .30
MO .48 .38 .3 MK .61 DE .42 TN .28
MT .30 .30 .30 NE .6} NC .41 ND .27
NE .61 .39 .28 MD .61 cT .40 NC .27
NV .41 .35 .35 FL .60 MN .39 NJ .27
NH .59 A3 .35 uT .60 NE .39 WY .26
NJ .36 .33 27 NH .59 FL .39 WY .26
NM .55 .36 .22 VA .58 uT .39 AZ .26
NY .66 .52 .33 1A .57 TN .38 PA .26
NC .55 .41 .27 RI .56 GA .38 BE .26
ND .67 .54 .27 NC .55 MO .38 MI .25
OH .67 .62 .09 NM .35 CA .38 co .25
oK .37 .28 .24 GA 51 1A .37 WI .25
1] 47 .35 .23 Wl .51 Wl .37 T4 .25
PA .65 .42 .26 IL” .49 VA .36 cT .24
RI .56 .36 .21 MO .48 NM .36 NE .24
sC .61 .43 .32 OR .47 RI .36 FL .24
5D .61 .48 .36 AR L84 OR .35 uT .24
™ .69 .38 .28 CA 43 NV .35 MN .24
T .42 ) .25 TX .42 AR .33 0K .24
uT .60 .39 .24 KS . NJ .33 1A .23
VT .75 .60 .50 NV -1 TX ) OR .23
VA .58 .36 .22 14 .37 10 .30 YA .22
WA .65 .48 .32 NJ .36 MT .30 NM .22
Wy .65 .42 .26 M1 .33 0K .28 AR .22
Wi .51 .37 .25 10 .30 KS .26 RI 21
WY .65 .42 .26 MT .30 M1 .25 KS .16

Table 1.15

Message Telecommunications Service (MTS) Rates for a Customer-Dialed
3-Minute, 25 Mile State Telephone Call, 1976

Sour‘ceS40
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1977 Revenue Disparity
{miliion dollars}

Caotifornia
-$343 million

Florida
+$97 million

{a)

197T Revenue Dispority
as Percant of Intrastate Revenue

(b)

Figure 1.31

State-by-State Interexchange Revenue Disparity, 1977

] Sour ceS 41



AL
AZ
AR
CA
€0
1
DE
FL
GA
1D
IL
IN
TA
KS
KY
LA
ME
MD
MA
MI
MN
MS
MO
MT
NE
NV
NH
NJ
NM
NY
NC
ND
M
OK
OR
PA
RI
sC
SD
TN
TX
ur
VT
VA
WA
WV
Wi
WY

Revenue Percent of
Disparity
$Millions Revenue
33.9. 26.1
-0.8 -1.3
-4.4 -5.9
-342.9 -19.7
4.0 4.2
-5.8 -4.8
-0.2 -2.9
96.6 21.0
-3.9 -2.4
-1.6 -4.6
-36.7 -11.4
21.2 12.0
-1.1 -0.9
-23.2 -23.4
28.9 25.8
25.5 15.7
4.6 10.7
0.0 0.0
43.4 18.4
-62.8 -16.1
7.0 5.0
34.4 34.8
-10.3 -5.7
-7.4 -18.1
-3.7 -6.1
1.5 10.6
0.6 2.3
~187.6 -59.5
-4.8 -13.9
76.5 14.3
=-26.5 ~10.7
2.5 8.3
65.5 12,7
-18.2 -13.9
-3.3 -2.8
-14.2 -3.5
-1.3 -5.3
-12.3 -15.0
0.7 2.5
411 27.3
£3.4 6.6
-2.0 -5.4
1.8 8.5
14,0 6.3
7.0 3.8
-1.8 -3.9
-15.7 10.2
-0.7 3.5

State~by-State Interexchange Revenue Disparity,

Sour'ce542

of Intrastate
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Ranked

Revenue

Disparity
$Mitlions
FL 96,
NY 76.
OH 65.
T 53.
MA 43.
N 41.
MS 34.
AL 33.
Ky 28,
LA 25,
IN 21
VA V4.
WA 7.
NM 7.
ME 4.
co 4.
ND 2.
VT 1.
NV 1.
SD 0.
NH c.
MD c.
DE -0
WY -0,
AZ -0
TA -1
RI -1
1D -1.
Wy -1.
ut -2.
OR -3
NE -3
GA -3
AR -4
NM -4
cT -5
MT -7
MO -10
SC -12.
PA 14,
Wl -15.
K -18.
KS -23.
NC -26.
IL -36.
M1 -62.
NJ -187.
CA -342.

Table 1.16
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MD
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GA
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PA
Wy
1D
cT1
ut
MO
AR
NE
R1
NC
IL
NM
0K
SC
MI
MT
CA
KS
NJ
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26.1
25.8
21.0
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15.7
14.3
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Figure 1.32

Missouri 1937 Interexchange Rate Disparity

SourceS43
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border at state interexchange rates. This example thus illustrates positive
interexchange rate disparity. That's especially noticeable to folks along
the border, since it means they pay more to call, say, 25 miles into Missouri
than 25 miltes intc the United States. _

Figure 1.33 shows how the pattern of interexchange rate disparity
changed between 1971 and 1977. In 1971, ten states had interexchange rates
higher than federal rates for all distances; two had pegged state rates at
precisely the federal level; and only six had rates uniformiy lower than
federal rates. By 1977, 11 states had lower-than-federal rates, six had
equal rates, and only three had uniformly higher rates.

The remaining states exhibited more complicated patterns, with rela-
tionships to federal rates depending on distance. 1977 Iowa state inter-
exchange rates, for example, were lower than federal rates below about 25
miles calling distance, equal between about 25 and 100 miles, and higher
above 100 or so mi]eg.

The shift of state interexchange rates relative to federal rates
illustrated in Figure 1.33 occurred in the period of significant change in
federal rates shown in Figure 1.3.

Figure 1.34 illustrates the impact of all these changes on South,
Dakota. State rates there increased at short distances and decreased at
Tonger distances, with the most pronounced effects at the extremes, as
shown in Fig. 1.34{a). As federal rates also shifted, South Dakota moved
from a uniformly positive rate disparity (and hence a positive revenue dis-
parity} in 1971 to uniformly negative rate and revenue disparities in 1977.
Comparing Fig. 1.33(a)with Fig. 1.33(b) shows South Dakota to be the only
state with so dramatic a rate shift in this period, although California

had the most pronounced revenue shift.
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1971 STATE TOLL RATES:

CROSS INTERSTATE RATES

D3 NOT CROSS
INTERSTATE RATES

Arizone

Arkonsas

ldahg

Tllinais

Jowg

Massgchuselts

Michigon

Minnesota

Montano
Florida Mebraske Maryiand
Meine Nevada Mississippi
Missouri Oulghomg Ohig
Oreqon exas Taxas
Vermont Virginio Washington

STATE TOLL ABOVE
INTERSTATE

Alabama
Indiana
Kentuchy

New York
North Dakota
Soutn Caroling
South Dakota
Tennessee
Wes! Wirginig
Wisconsin

. STATE TOLL =INTERSTATE

Deicwaore
Pennsylvania

Moryiand Adaine T Towa A\ Lovisiano STATE TOLL BELOW
Montana Massachusst!ls . INTERSTATE
New Mexico Texgs Connecticut
Verment Georgia
New Hampshire
New Jersay
Rhode island
Wyoming
Legend:

Sigtes in itolics cross the interstote rate band twice,

Stotes In underlined italics cross the interstale rate band three times.
1 state rotes squal intersiate raies.

B0 interstate rate vand.

Figure 1.33

1971 and 1977 Interstate and State Interexchange Rates
for a Daytime, 3-Minute Telephone Call*

SOUI‘CES4 4

*1971 rates are for customer-dialed calls in the 17 states where this option was
avallable and for station-to-station calls in al) others., A1l 1977 rates are for

customer-dialed calls.
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1977 STATE TOLL RATES:

CROSS INTERSTATE RATES

DQ NOT CROSS
INTERSTATE RATES

STATE TOLL ABOVE

. INTERSTATE
) Kentucky
e Mississippi
. Arkansas Tennesses
ki California
Colorade
Georgia
. s frdiang
Fiorida Connecticut Maine
Alobama Lovisiana Nevada Missouri
New York Maossachusetts North Dakofa Nabraska
ANorth Dokote Minnesofo Oregon North Corcling
Yermont Utah Texos Wisconsin
&
oo STATE TOLL=INTERSTATE
Arizong
Deiowara
Pernsy lvonia
Woshington
West Virginio
Wyoming

STATE TOLL BELOW

Stotes in itolics cross the interstote rate bond twice.,

D Stote rates equatl interstate rates.
B interstate rote band.

Figure 1.33 (continued)

(b)

fofamw Nerfh Dokoto INTERSTATE
ndiana Ohio
Minnesola _ Ll Idaho
New Mexico ! ' Tllinois
Souih Coroling Kansas
By | Morylang
'!:i;l Michigan
IIiiI“i;'i' Montano
(i New Hampshirs
New Jersey
Rhode Islend
South Dakota
Cklahomo
Legend:
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In most states, as in Missouri (Figure 1.35), the moves were mixed.
As Figure 1.35 shows, !lissouri's state rates were raised everywhere but
around the 10-25 mile band. The Missouri state rate curve exhibits the
same pronounced shift in shape as the federal rate curve (Figure 1.3). In
1971 Missouri's interexchange rate disparity was generally positive
[Fig. 1.35(c}]; by 1977 it had turned negative below 100 miles and positive
above. This shift was sufficient, however, to turn Missouri from the
state with the fourth highest positive revenue disparity in 1971 to one
with a pronounced negative revenue disparity by 1977. The significance of
holding the Tine for 10-mile prices [Fig. 1.35(b)}] will be examined shortly.
Figures 1.36(b) and 1.36{c) are telephonic maps of Missouri. Whereas the
geographic map [Figure 1.36(a)] shows actual shapes with the circles show-

ing miles, the telephonic maps show costs, not distances, from St. Louis,

3. The State Toll Bulge

The map of Figure 1.36(b) shows how much it cost in 1971 to call from
St. Louis to any place in Missouri during the day and talk for three minutes.
This means that all places that cost the same to call from St. Louis lie on
a circle around St. Louis. A telephonic map therefore looks distorted,
since inches on the picture are proportional to the price of telephone calls,
not to geographic distance. In 1971 it cost 75¢ to call 100 miles station-
to-station through an operator. There was as yet no price differential for
dialing it yourself. In 1977 telephonic Missouri looked 1ike Figure 1.36(c).
It cost 97¢ to dial yourself to call 100 miles. It is clear that the region
immediate]y_around St. Louis has grown substantially relative to more dis-
tant parts of the state. Figure 1.2 shows similar ballgoning effects around

New York.
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Figure 1.35
Missouri Interexchange Rate Structures, 1957-1977

Source546
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1971 Missouri Interexchange Rate Disparity

(c)

Sl.ﬂr—

Price of o Doytime, Customer-Dialed,
3-Minute Telephona Call

$1.00—
AN
2
smt— Miuourl/ i 1 i 1 |
[} % N W 0
Miles

1977 Missouri Interexchange Rate Disparity

(d)

Figure 1.35 (continued)
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Geographic Missouri

(a)

Telephonic Missouri

Figure 1.36

Geographic and Telephonic Missouri
Viewed from St. Louis

Source847
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Figure 1.37 puts Missouri in the context of the United States, as seen
from Jefferson City, Missouri. As in Figure 1.32, the black Missouri border
shows how much it costs to reach a point just outside that border at inter-
state toll rates. The shaded Missouri border again illustrates toll rate
disparity by indicating the cost of reaching a point just inside the
Missouri border at state toll rates. In 1957 it cost $1.70 to cal) (station-
to-station) 1,000 miles [Figure 1.37(b)]. In 1971 interstate direct dialing
had become available in Missouri at $1.15 for 1,000 miles, and it cost a
good deal more to call New York City than to call Cleveland. By 1977
[Figure 1.37(c)] the telephonic Missouri had grown substantially relative
to the telephonic United States. Also, it made little difference whether
you were calling New York or Cleveland. Similar effects, as seen from New
York, are displayed in Figure 1.2.

The rate changes between 1871 and 1977 have had the following effects:

1. Revenue disparities were-genera11y reduced, although positive rate
disparities remained, but mostly for the longer distances where distance
from the state border made them less widely noticeable.

2. The relative reduction of very long distance interstate rates
shrank the dimensions of the telephonic United States as compared with those
of telephonic states,

3. The relative increase of short distance state rates ballooned the
telephonic state area immediately surrounding any locality in the state

relative to the rest of the state.

»

4, The Exchange-Interexchange Disparity

This Tast phenomenon is tantamount to having introduced a toll/

Jocal or interexchange/exchange disparity by the very time when
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O mites

Geographic United States
(a)

1977
(a)
Telephonic United States

Figure 1.37

Geographic and Telephonic United States
vViewed from the Center of Missouri

SOUI‘CES48
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legislation contemplated shifting the federal/state jurisdictional boundary
from state borders to the borders of local exchange areas. !hat happens
in Manhattan at the interface between local area service and interexchange
service is illustrated in Table 1.17.

In contrast to Manhattan, where no flat rate service was offered at
all in 1977-78, Soston residents could choose, in 1978, between a basic
usage-sensitive service, and a variety of flat rate services. Figure 1.38
shows the municipalities in the vicinity of Boston. Shaded are the Boston
Central Exchange, the town of Reading, at the northern extreme of the
Boston Metropolitan Local Service Area,and the towns of Lincoln and Concord,
the former within the local service area, the latter outside. Table 1.18
displays the interexchange/exchange rate disparity between Lincoln and
Concord. From a residence in the Boston Central Exchange calling a location
Just inside Concord, a toll call costs at least 35 percent more durfng the
day than calling a location just inside Lincoln at Tocal rates. Daytime
calls of 3-10 minutes' duration exhibit an interexchange/exchange rate
disparity range from 90 percent to 70 percent. These rate disparities are
generally positive and over 10 percent, except for one or two minute calls
between 11 p.m. and 7 a.m., when a 7 percent negative disparity obtains.

Since the 1971-1977 toll rate structure changes in general sharply
increased short-distance toll rates--state and federal--Missouri's clinging
to a fixed 10-mile tol) rate for two decades (Figure 1.35) and its swinging
to a sharp reduction of short-distance state interexchange rates relative to
federal toll rates can be interpreted as an attempt to get out of the frying
pan of federal/state disparity without falling into the fire of interexchange/

exchange disparity.
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Manhattan 3 min. % 6 min, % Type of
Zone 2 to: difference difference Call
Farmingdale § .49 94% $ .74 146% Local EAS
V.
Deer Park .95 1.82 State Interexchange
Zone 2 .08 .08 Contiguous:
250% arsy | bocal (PCA)
Jersey City, NJ .28 .46 Federal
lone W9 .33 .57 Non-Contiguous:
73% 743 Local EAS
Greenwich, CT .57 .99 Federal
EAS: Extended Area Service
PCA: Primary Calling Area
Table 1.17

The Manhattan Local/Interexchange Interface:
3-Minute, Customer-Dialed, Daytime Telephone Call, 1977

Source

549
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The occasional Concord caller who takes measured or unlimited local
service is clearly disadvantaged relative to the occasional Linco]ﬁ caller.
More subtle comparisons are required under the alternative forms of local
service, since the average price of a call can depend on the amount of
calling.

For instance, Metropolitan service provides for unlimited calling from
the Boston Central Exchange to Lincoln for a monthly price differential of
$16.34 - $10.96 = $5.38. At 9.3¢ per message unit, a subscriber would have
to make at least $5.38/$0.093 = 58 message units' worth of calls outside
the primary calling area but within the extended local area (including
Lincoln) to warrant taking Metropolitan service. A three-minute daytime
call to Concord is priced at 53¢ under state interexchange rates. A Metro-
politan service subscriber who has made at least the 58 units of calls
necessary to justify taking the service would see the average price for a
three-minute call to Lincoln as 3 x 9.3¢ = 28¢ or less, hence an inter-
exchange/exchange disparity of at least {53¢ -28¢)/28¢ = 90 percent.

A heavy Concord caller would therefore find Bay State service advan-
tageous since the entire state becomes his Tocal calling area for a monthly
differential of $25.31 - $16.34=:$8.97/120 = 7.475¢ per minute for two
hours of calls. At that level of usage, a three-minute daytime call to
Concord would cost 22¢ with an interexchange/exchange rate disparity of
53¢ - 22¢/22¢ = 141 percent. At the overtime rates of 30¢ for each six
minutes the disparity for a three-minute call is (53¢ - 30¢)/30¢ = 77 percent.
and, for a six-minute call, it is 98¢ - 30¢/30¢ = 227 percent.

One consequence of the interexchange/exchange rate disparity is there-
fore considerable pressure to keep extending local service areas precisely

at a time when counterpressures have developed for increasing the share of
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Daytime {7 AM to 7 PM):
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Le?gt:1::ti;%1 1 2 3 A 5 6 7 8 9 1w in (12 13 [1a]f15]| 2]z

Lincoln $.28 | .28 .28 .37 | .47 | .56 | .65 .74 | .84 | .93 {1.02 |1.02 [1.2v {v.30[t.40|1.86]2.33

Concord $.38| .38| .53 .68 .83 ] .98 1r.03|1.28 |1.43 (1,58 [1.73]1.88 [2.03 [2.18[2.33) 3.08] 3.82

Difference [$ 0] .10] .25] .91 [ .36 | .42 | .48 | 56| 597 65| .7 | .76 | .82 | .pe! .ea[1.22)11.5

%Difference |35.7% |35.7 |B9.3|83.8 |76.6 [{75.0 [73.873.0 [70.2 |69.9 |69.6 [67.9 [67.8 {67.7 |66.4]65.6/ 64.4
(a)

Late Night {11 PM to 7 AM);

‘f?ﬂ‘:fﬁiéi?f t 2 3 4 5 B 7 B gl | v [ 113|512 ] 25

Lincoln $.28j .28 (.28 .37 | .47 .56 | .65 .74 .8a| .93it.02f1.9zv.21(1.30]|1.40]1.86}2.33

Concord $.26 | .26 | .36 | .86 [ .56 | .66 | .76 | .B6| .96 |1.0631.16 [1.26{1.36|1.46|1.56 | 2.06 2.56

Difference | §-.02 |-.02 § .08 § .09 | .09 | .10 | .0 | a2} .12 .13 a4 .ve| s el 16| 20| .23

LDifference | -7.1% [-7.7 |26.6 (24.3 [18.1 f17.9 |6.9 [16.2 | 4.5 [14.0bv3.7 [r2.5 (2.4 1z.3f11.a | v0.8] 5.9
(b)

Nignt (7 #M to 11 PM):

Lf:3t21::é2?f 1 2 3 4 5 ] 7 ] g ft0 |1 (2 |13 [ [ 202

Lincoln $.28| .28 | .28 .37 ) .47 | .56 ¢ .65 | .74 | .84 | .93 {1.02 [1.12 [1.21 [1.30 {1.40 | 1.86 |2.33

Concord .00 0| 42| .55 .67 | .79 .91 £1.03 |15 127 .as Dsy Dves {e.7s [h.e7 [2.e7 a.07

Difference |§ .03 | 03] 5 | .18 | .20 | .23 | .26 | .29 | .30 [ .3¢ | .37 { .30 #2| a5 | .42 .61 .74

% Difference | 10:7% (0.7 |53.6 [48.6 (42.6 [41.7 [40.0 139.2 136.9 (36.6 |36.3 [34.8 |34.7 i34.5 [33.6|32.8]31.8
{c)

Rates apply to measured service {assuming the 30 message unit credit is used up by
other calls} or unlimited local service,

Table 1.18

Residential Rate Comparison at the Boundary of the Boston
Metropolitan Area: Customer-Dialed Telephone Call from
the Boston Central Exchange to Lincoln or Concord, 1979

Source551
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total costs and revenues borne by the residual local service pool.
Parallel to services like the Metropolitan and Suburban services offered in
communities Tike Boston and Reading (Figure 1.38), communities outside the
Boston Metropolitan Area have access to such variants as "Expanded Commu-
nity Calling" which, for an additional $1 per month, provides "directly-
dialed calls totaling one hour of conversation time to certain nearby
exchanges formerly reached on a toll basis.” In some Massachusetts areas,
a "Circle Calling” service "allows unlimited calling on direct-dialed calls
to Massachusetts exchanges served by New England Telephone that are within
a 20-mile radius.® Similarly to the restriction on Bay State service,
Expanded Community Calling originally did not apply between 9 a.m. and noon.
In November 1979 the Massachusetts Department of Public Utilities (DPU)
ordered that the restriction period of 9 a.m. to noon be removed; that two
hours of conversation time be allowed instead of_one; and that Expanded
Community Calling not be Timited to contiguous towns or exchanges. This
was the regulatory response to a petition filed by 100 subscribers from the
town of Sudbury five years earlier in September of 1974, In response to
telephone company arguments that the provision of expanded service in Sudbury
was not possible at that “time due to the inability of the equipment handling
the increased traffic and the cost of the equipment is much too high," the
DPU order provided that "if the elimination of this time restriction causes
usage to increase to such an extent as to c&use a serious deterioration in
the quality of service, the Company may petition the Department for an emer-
gency stay of this order." There were also elaborate provisions for track-
ing the cost and revenue consequences of the order.
Figure 1.39 shows how the Denver "local" area expanded to its 2,500

square mile size as of 1979 in the two decades between 1947 and 1965. We
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have previously noted that the Atlanta "local" area, covering about 3,400

square miles, is the area of Delaware and Rhode Island combined.

5. The New Instabilities

In attempting, fairly successfully, to solve the old problem of inter-
exchange rate disparity and to address the new problems of competition for
tong-haul traffic, the growing bulges at the short-haul end of the federal
and state MIS price structure have created three fresh prbb1ems.

First, there is the increasingly visible interexchange/exchange dis-
parity and the resulting pressures for growing local exchange areas. The
latter, as noted at the beginning of this section, only exacerbate the
problem.

Second, the growing bulge itself may set the stage for an eventual
replay, at the short-haul, Tow-density end of the MTS scale {principally now
under state jurisdiction) of the destabilizing deaveraging processes illu-
strated in Section I with reference to federally-regulated services, but
now with the $7.1 billion of state-regulated MTS services and the $1 billion
of state-regulated HATS and PLS services also at stake.

Third, to the extent that local service prices are increased--as
through the various usage-sensitive, distance-sensitive, flat-rate-at-a-
premium pricing methods now beginning to spread more widely in spite of
traditional pressures against them--to that extent local service itself
will become increasingly attractivg to competition, especially in the most
highly concentrated and lucrative markets.

Having met at the exchange/interexchange disparity boundary, at the
deaveraging pass and in the cost allocation swamp, the conflicting pressures

for competition and for residual costing of local services are now head on.
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Appendix

Abbreviations of State Names used in Tables

AL
AZ
AR
CA
€0
cT
DE
FL
GA
ID
IL
IN
IA
KS
KY
LA
ME
MD
MA
MI
MN

MS
MO
MT

Alabama
Arizona
Arkansas
Catifornia
Colorado
Connecticut
Delaware
Florida
Georgia
Idaho
I1linois
Indiana
Towa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana

NE
NV
NH
NJ
NM
NY
NC
ND
OH
0K
OR
PA
RI
SC
SD
TN

TX
ut
VT
VA
WA
WV

Wl
WY

Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio

Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming






