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FOREWORD

The objectives of the Eighth NARUC Biennial Regulatory Information
Conference were to promote the sharing of knowledge and experience among the staff of
NARUC member agencies and to introduce new concepts and techniques of regulatory
analysis. With the participation of most NARUC staff subcommittees and the
attendance of nearly 400 persons from 40 states and one foreign nation, the Conference,
which was held in Columbus, Ohio, September 9-11, 1992, easily accomplished those
objectives. The papers presented at the BRIC-VIII Conference are reproduced here in
four volumes.

Volume I: Electric and Gas
Volume II: Telecommunications
Volume III: Multi-Utility
Volume IV: Water

Within each volume, papers are arranged by Conference session. I believe that you will
find these papers to be of high quality and of great use to the regulatory community.

The success of the Eighth NARUC Biennial Regulatory Information Conference
was due in good measure to the work of the co-sponsors which are, in addition to the
NRRI, NARUC, the NARUC Committee on Finance and Technology, the Ohio Public
Utilities Commission, and the NARUC Staff Subcommittees. Special thanks should be
extended to Chairman Lawrence Ingram of the New Mexico PSC (the representative of
the NARUC Committee on Finance and Technology), Chairman Craig Glazer of the
Ohio Public Utilities Commission (the host commission), the chairpersons of the
NARUTC staff subcommittees who suggested the topics for sessions, the session

chairpersons who selected papers, organized sessions, and provided on-site session
management.

We would like to express our appreciation to Joseph Swidler and Chairman
Steven Fetter of the Michigan PSC, who provided luncheon remarks. Our thanks for a
job well-done are extended to Wendy Windle, Debbie Daugherty, Mike Milush, Julie
Nicolosi, Brett Bergefurd, and Joan Marino of the NRRI staff. Without the support of
these dedicated individuals, the conference would not have been possible.

David W. Wirick
The National Regulatory Research Institute
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PRICE CAPS8 IN NORTH DAKOTA:
NTRICKLE-UP" ECONOMICS FROM US WEST
BY
M. BARRY PAYNE, PH.D.
INDIANA OFFICE OF UTILITY CONSUMER COUNSELOR?!

Introduction

In July of 1989, after extensive 1lobbying, advertising and
marketing by US West, the North Dakota ILegislature amended the
telecommunications law by adopting Senate Bill 2320 (SB2320) to
remove all telecommunication companies from "rate and rate of
return" regulation by the Public Service Commission. The bill
attempts to set forth a means of alternative regulation through the
use of price caps. From its inception, the bill has been highly
controversial and remains so today. Proponents of the bill,
particularly US West, argued that traditional regulation was
burdened with red tape which slowed unecessarily the introduction
of certain "non-essential® services. By deregulating the ceiling
price of the non-essential services while price capping the
remaining "essential" services, US West and its supporters argued
that SB2320 would result in reduced rates, more product diversity,
increased competition, increased productivity, improved quality of
service and stimulation of economic development. After three years
of implementation by the Public Service Commission, guite the
reverse has occurred. This article addresses the subject in two
sections. The first section discusses the background and major
events associated with SB2320. The second section presents the
terms and conditions, technical makeup and results of the price-cap
formula.

I. Trickle-Up Ratemaking: Background and Events

Since SB2320 was passed in 1989, basic local telephone rates in
North Dakota have ratcheted upwards within the limits of the price
cap while local rates in many other states have declined due to
declining costs. Statewide retail long distance rates in North
Dakota have also increased or remained significantly higher than
other states after US West predicted they would decline with
SB2320. Since profits of price-capped companies are immune from
scrutiny under SB2320 and no profit sharing mechanism is required,
US West and others have avoided tests of what direction their costs
are trending in relation to their rates. However, extensive
analysis in hearings and before legislative bodies has provided
detailed confirmation of the rate comparisons cited above between
North Dakota and other states, as well as among companies in North
Dakota. Rates in North Dakota have been increasing and are
expected to continue rising due specifically to the price-cap
regulation provided for under SB2320.

* The author was previously Director of the Public Utility
Division in North Dakota and is now Director of Utility
Analysis at the Indiana Office of Utility Consumer Counselor.
Viewpoints expressed in this article do not necessarily
represent the official position of either agency.



A Seller’s Market
One event, the sale of a company, was particularly illustrative of

rate increases under SB2320. In this case the stock market
provided an independent measure of profit based on the gain on
sale. With very low costs and rates ($5.00 for residential

service) due to very high customer density, a company owned by
Northern States Power Company was sold to Rochester Telephone
Company at about three times the value of the market to the book
value, about $48 million to $16 million. At the time of the sale,
the company also exercised an option to switch from rate-of-return
to price-cap regulation, which required examination of its initial
rate level. The offered purchase price of $48 million from the
buyer was a consequence of expected revenues from the price cap as
well as an initial price and revenue level that reflected in excess
of 30% return on equity. The sale was approved by the Commission.
The sale transferred permanently the potential benefits of low
costs and rates from ratepayers to stockholders of the selling
company and the tax coffers of North Dakota.

The selling company, Northern States Power argued that under SB2320
it deserved the $32 million before-tax gain on the sale as an
incentive reward for above-average performance. It claimed credit
for the efficiency associated with the high density of customers
and argued that the unusual low initial price level was a result of
superior management while under rate-of-return regulation in prior
years. Now that the company was under price-cap regulation per
SB2320, it argued that the $32 million difference between the
offered market price and the book value of the company corresponded
with the significant difference between its low retail rates and
the higher retail rates of other local exchange companies in the
state. In other words, as long as rates were low, current excess
profits should be allowed and in the case of a transfer, a $32
million capital gain should also be allowed. According to Northern
States, this was the intent of SB2320.

The buying company, Rochester Telephone Company, argued that new
administrative jobs would result from the sale. It also predicted
increased productivity due to the buyer’s extensive expertise in
telecommunications. No new administrative jobs ever materialized
after the sale. In a subsequent hearing associated with
productivity and the price cap, Rochester claimed that it should
receive a lower productivity rating (and higher price cap),
generally the opposite of its claims made earlier when supporting
purchase of the company. Meanwhile, Rochester management has
repeatedly referred to some part-time minimum wage jobs associated
with a centralized lodging reservation service as evidence of
economic development caused by its advanced technology - primarily
a digital switch - despite that that technology was there before
the sale occurred and before the company was subject to price-cap
regulation. In addition, several hundred thousand dollars from the
gain on the sale had been set aside by the Commission specifically
for economic development and was spent instead on consulting fees
to lobby for the continuance of an air force base that was never
threatened with cancellation anyway.



In sum, the ratepayers of Rochester (now Minot Telephone Company)
under SB2320 have experienced and are guaranteed to see higher
rates by financing a $32 million capital gain. Ratepayers have
born the full risk of the transaction. Based on the $48 million
purchase price, Rochester is under earning in the early years.
Should it experience financial difficulty, it can always invoke the
obligation to serve as a reason for raising rates even higher than
the price cap limits. The Commission would have no recourse to the
$32 million gain to offset the consequence. Most importantly,
incentives and rewards associated with the price cap in this case
have no resemblance to the common form of alternative regulation
associated with price capping. Unlike potential gains from cost

reductions or ©potential 1losses from cost increases, the
interpretation of gains in this case results in an entirely
different outcome - a gain instead that arises from conditions

irrelevant to performance.

The Price of a Pizza

A common practice by US West when supporting SB2320 is to cite
comparisons of its residential service rate to commonly known items
such as the price of a pizza. This was particularly apparent when
convening "“"community groups" to market alternative regulation in
the form of $B2320. An interesting comparison of this practice is
with the situation above, where Northern States compared itself to
companies like US West to Jjustify a claim to the $32 million
capital gain. While US West claims that its residential rate is no
more than a pizza, Northern States claims that its rates are
effectively half that of a pizza. Both have strayed from profits
towards arbitrary criteria to portray themselves as reasonable
under price capping. If Northern States were held to the "pizza
standard,”™ then its rates appear to reflect superior performance
(instead of high density) and the rates of US West appear about
right (based on average performance). Of course this begs the
gquestion of whether US West is actually inefficient instead of
Northern States being efficient. If so, then US West rates should
be reduced instead of gains going to Northern States and the pizza
standard should be rejected. The approach is obviously circular
and will remain so as long as the intial price level is confused
with the incremental price cap (by Northern States) or either is
discarded and replaced by the price of pizza (US West).

Monopoly is Competition

Towards the end of the longest hearings ever held in the history of
the Commission, US West sponsored a profound position associated
with competition and non-essential services. After two years of
extensive analysis in related, lengthy hearings to set the annual
price cap for essential services, US West suddenly decided that the
price cap was useless if competitive entry was allowed into the
non-essential market (basically intra-LATA toll). US West claimed
that its toll service was subsidizing local service. If entry was
allowed into the non-essential market, US West threatened that
essential service rates must be increased far beyond the current
price cap to offset the subsidy. (Recently US West told a
legislative committee that flat-rate local service would have to




increase to $35.) With this proclamation, US West revealed its
plan to be an unregulated monopoly. Subject to serious competition
only in the intra-LATA toll market, this meant there was no
significance to the original division between capped "essential®
services and uncapped "non-essential" services that formed the
basis for the price cap and alternative regulation in the first
place. In other words, US West had succeeded through SB2320 in
deregulating its own non-essential prices but now intended to block
entry by competitors. To demonstrate its sincerity, US West
insisted that competition already existed in the non-essential
market while also providing updated calculations of revenue losses
caused from predicted loss of market share should market entry be
allowed. Meanwhile, monopoly rates for essential services were
locked in with periodic increases above costs under the auspices of
a price cap. (Recently, the Commission ordered 1 + Equal Access
throughout North Dakota. Not suprisingly, US West advised the
Commission that it does not have the legal authority to issue this
order.)

Passing Through

The issue of inside wire and US West serves up a most interesting
before-after picture under SB2320. SB2320 came into being just
after inside wire had been deregulated and its depreciation expense
was accelerated and amortized over five years. Therefore the
initial price level of US West included this depreciation expense.
Under SB2320, the price cap of essential services was supposed to
be changed up or down within thirty days to reflect any mandated
cost caused by government mandate. Since US West first went under
the price cap in 1989, the five-year depreciation expense period
expired. An argument was made before the Commission that this
expense reduction, worth about $2 million a vyear, was the
consequence of a government mandate and should be passed through
the price cap as intended by SB2320. US West countered that since
the original mandate occurred before the price cap went into effect
and appeared as an increase in cost, that the subsequent cost
reduction was merely the last half of the full procedure. By
counting first the increase and then the decrease as part of the
same mandate, US West argued that the full effect of the mandate
cancelled out and that no pass-through of the reduction was
required. The Commission ruled in favor of US West and the price
cap continues to reflect the annual $2 million despite the absence
of the underlying expense on the books of US West.

Two-Bit Competition

An equally interesting before-after picture occurred with this
company whose pay telephone rates were trapped in the price cap at
$.15. The company is Rochester (Minot Telephone Company) described
above. Before SB2320, the law allowed the entry of private pay
phone operators into the market. With a few minor exceptions,
Minot Telephone ended up with one major competitor, a single-person
company who set up phones in high-traffic areas and charged $.25.
It was a case of classic cream skimming because Minot Telephone was
forced to serve everyone while the one competitor could pick and
choose desirable locations. However, Minot Telephone charged only




$.15 because it knew if it attempted to request a rate increase for
only its pay phones, its excessive rate-of-return on equity, around
30%, would be guestioned by the Commission. Meanwhile, Minot
Telephone converted from rate-of-return to price cap regulation
which put the $.15 pay phone charge into an entirely different
category, meaning in general that the rate was stuck at that level
and could not be changed without an extensive hearing designed to
deregulate the service in question based on effective competition.
During this same period, Minot Telephone complained to the
Commission that its only competitor was competing unfairly because
it could charge a higher rate of $.25. The competitor was offering
various owners of establishments such as bars and pizza parlors a
commission from the $.25 charge. Minot Telephone could not compete
because the percent offered from a $.15 charge was too small.
SB2320 had succeeded in contributing to a situation where a company
was losing market sharing due to its competitor charging more than
it was for the same service.

Cross Subsidy Coup

Among the most obvious errors of SB2320 was a design that literally
encourages the cross subsidy of non-essential and derequlated
services by essential services, despite explicit language to the
contrary. The error is immediate and obvious in the formula that
sets the price cap, presented later, caused by setting the cap
above the cost of essential services, however defined. With excess
revenue over costs collected from the monopoly services, the stage
is set for the classic subsidy of non-monopoly services, in this
case non-essential and deregulated services. As 1if this
contradiction is not confusing enough, consider two equally serious
complications. First, the usual notion of using some version of
long-run incremental cost as a price floor was entertained at
length in the hearings, along with the near-impossible tasks of
seperating common and joint costs under multi-product conditions.
These are the types of solutions for cross-subsidy that tend rarely
to develop beyond the initial idea, lost long before in a tangle of
assumptions, application problems and legal snafus. Ironically,
these are also exactly the type of problems that price-cap
regulation was designed to solve instead of exacerbate. Second, US
West has one-upped the entire issue anyway with a counter claim
that the subsidy is indeed occurring, but in the opposite direction
from non-essential to essential services. Although the law does
not prohibit a subsidy in this direction, US West claims a threat
to its financial integrity if the revenues from the non-essential
services are threatened with competition. Since US West does not
have to provide its profits necessary to prove whatever is
occurring, it has scored a coup with the cross-subsidy issue.
While claiming a subsidy in the opposite direction and blocking
competitive entry, it can maintain excess rates of both essential
and non-essential services. If competitive entry occurs, it can
then practice cross subsidy from essential to non-essential
services.




II. The Formula, Conditions and Results

All telecommunication services were seperated into two categories,
essential and non-essential. Essential services were made subject
to an annual price cap set by the Commission beginning January 1,
1990. The prices of non-essential services were deregulated.
Essential services consist primarily of local service (flat rate)
and toll access service to interexchange carriers. Non-essential
services constitute primarily end-use intra-LATA toll service.
Beginning price levels of essential services in effect as of July
1, 1989 were deemed fair and reasonable subject to a rebuttable
presumption. All companies were subject automatically to price-cap
reqgulation as of January 1, 1990, however, any company could
actively elect to convert back to rate-of-return regulation.

For toll access service, the law covers all 29 1local exchange
companies in the state which have a total of 317,554 access lines.
For local service and toll access service, the law covers three
investor-owned companies with a total of 251,751 access lines. The
local rates of 26 municipals are not regulated by the Commission.
For 28 companies which have less than 50,000 access lines, the
option to convert from price capping back to rate-of-return
regulation is reversable. Subsequent options to switch back and
forth are unlimited. For companies with more than 50,000 access
lines, which is only US West with 227,808 lines, the option to
convert back to rate-of-return return is a one-time, irreversible
choice. Governmentally imposed surcharges must be reflected in
essential service rates within thirty days.

Below is a comparison of the three investor-owned companies to the
municipalities by number of access lines. For the two investor-
owned companies under price-cap regulation, total annual operating
revenue estimates and representative residential rates are
included. Following that is a second comparison of annual revenue
increments between the two price-cap companies.

I0U'S ACCESS LINES/REVENUE/RES RATE
US WEST* 227,808/$64 MIL/$13.90
MINOT TELCO* 22,079/%4.4 MIL/$5.00
GTE 9,864

MUNICIPALS (26) 57,803

*#*SUBJECT TO PRICE CAP REGULATION



MAXIMUM INCREMENTAL ANNUAYL REVENUE IMPACTS FROM PRICE CAPS FOR
LOCAL SERVICE AND TOLL ACCESS SERVICE

US WEST MINOT TEL CO
LOCAL REV TOLL LOCAL REV TOLL
90 $1,048,675 $157,874 $52,130 $35,689
91 $734,857 $110,630 $89,392 $61,199
r92 $870,845 $131,102 $105,934 $72,524

The price cap for essential services is determined by the following
formula and definitions:

ETPF = ICI - (.50)PIA

ETPF "ESSENTIAL TELECOMMUNICATIONS

PRICE FACTOR"™

= ANNUAL PERCENT CHANGE
IN UNIT PRICE

ICI = "INPUT COST INDEXY

= ANNUAL PERCENT CHANGE
IN UNIT COST

PIA = "PRODUCTIVITY INCENTIVE
ADJUSTMENT®

= ANNUAL PERCENT CHANGE
IN UNIT PRODUCTIVITY



An example of the price-cap formula applied to an initial price
appears as follows:

ICI = .04
PIA = .02
INITIAL PRICE = $10.00
ETPF = ICI - (.50)PIA
= .04 - (.50).02
= .04 - .01
= .03
ANNUAL PRICE INCREASE = (.03)$10.00
= $.30
NEW ANNUAL PRICE = $10.00 + $.30
= $10.30
The actual values of the price cap for essential services and its
determinants appear as follows:

ANNUAL% INCREASES: 790-'92

ETPF IcI PIA
790 .02005 .0463 .0525
191 (1) .01405 .0428 .0575
791 (II) .02124 .0428 .043125
192 (1) .01665 .0454 .0575
192 (II) .0238 . 0454 .043125
* PIA"II" = 75% OF PIA"I"

ETPF(II) = ICI(I) - (.50)PIA(II)
ETPF(II) > ETPF(I)

The difference between PIA I and PIA II above is based on a
conclusion by the Commission that the 26 rural municipal telcos
have lower incremental productivity than the three IOU’s, caused by
significant differences in technology and demand.
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Three Fatal Flaws

The price cap formula reflects three fatal design flaws and three
other problems not necessarily fatal but very difficult to correct.
The fatal flaws mean that the price cap cannot possibly function to
achieve its stated regulatory goals at the outset and instead

actually subverts these objectives - ©protecting consumers,
fostering competition, stimulating economic development, increasing
productivity and reducing regulatory burden. The fatal flaws

appear as prima facia evidence of failure and need no time or test
to be proven. The fatal flaws are:

1) Company-Specific Productivity

Argued vehemently by US West as the letter of the 1law, this

assumption causes an absurd regulatory result. As company
productivity increases, the price cap declines and as company
productivity decreases, the price cap increases. Therefore the

company 1is rewarded for being inefficient and penalized for being
efficient.

2) The Flip-Flop Factor

Explained in the introduction, this is the description of a
company’s ability to switch back and forth between price-~cap
regulation and rate-of-return regulation (for 28 companies) or
switch only once, back to rate-of-return regulation for US West.

Again, the regulatory result is absurd. If a company incurs
increasing costs, it can shift to rate-of-return regulation to
recover all costs while earning normal profits. When costs are

decreasing, it can shift to price-caps to recover above-normal
profits. The risk for loss is always born by ratepayers which are
also denied the opportunity of gains above normal profits.

3) The 50% Factor

The price-cap formula is designed to subtract ©50% of the
productivity increase from the input cost index when calculating
the price cap. If 100% of the productivity was subtracted instead,
the price cap could then reflect accurately the increase in costs

under ideal conditions. Since only 50% is subtracted, the price
cap rises significantly higher than costs each year, compounding
geometrically upwards. Again, the regulatory result is absurd.

Instead of reflecting changes in costs, the price cap formula
generates a growing windfall of revenue above cost.

11



Other Flaws

These three fatal flaws preclude the price-cap formula in North
Dakota from any serious consideration as a candidate for
alternative regulation anywhere except North Dakota. To date, the
Commission has overcome one of the flaws, that of company-specific
productivity, by replacing it with a broader measure that prevents
the absurd result when own-company productivity is used. However,
the appelate court has ruled that company-specific productivity
could have been allowed under the law. Even if this problem were
resolved, the general issue of estimating productivity for the
setting of the annual price cap has dominated all other issues in
every respect; time, expense, controversy and use of expert
witnesses. Where a measure of the input cost index (ICI) was
readily agreed upon (the Gross National Product Price Index), the
productivity incentive adjustment (PIA) emerged as an unending
contenscious debate. In general, US West insisted on an historical
measure, which yielded a lower estimate and higher annual increase
in the price cap. The opposing witness for Commission staff
insisted on a three-pronged approach that included history, the
future and conditions specific to North Dakota, all of which
resulted in a higher estimate and lower annual increase in the

price cap. A second issue requiring less time, but no less
contenscious, was the 50% factor. Charges were repeatedly

exchanged that the productivity estimates were modified to offset
this obvious flaw. Unbelievably, the 50% factor was presented to
the legislature by US West as a "sharing"™ factor that split the
savings from price capping between ratepayers and stockholders.
Instead, it actually raised the price higher than would have
occurred had there been no savings at all. Two other major
problems with estimating productivity were; (1) the necessity of
estimating together the productivity of essential and non-essential
services together, when the correct specification was only
essential services, causing a serious underestimate of the
economies of scope associated with essential services; (2) the lack
of total factor productivity estimates, which were replaced by
biased employee productivity estimates.

Conclusion
The price capping of telecommunications services in North Dakota
under SB2320 has proven to be an unambiguous failure by any
reasonable standard of regulation. Had the law and subsequent
implementation appeared with a cohesive purpose, structure and
consistency, this article would have dwelled on the usual issues
that stem from specification and estimation problems which usually
surround price-cap issues. Instead, the focus was placed
necessarily on the development of particular events and obvious
design errors in an attempt to explain the bizarre outcome of the
law known as SB2320. In hindsight, perhaps the most important
missing factor was the lack of independent advocacy on behalf of
North Dakota ratepayers to monitor and respond to the efforts of US
West when lobbying the legislature for SB2320. US West essentially
bypassed the Commission and ended up with a morass of detailed
regulation embedded in legislation which paralysed and prevented
the Commission from mitigating even the major damage caused by the

12



bill. Perhaps an independent advocate could have moved freely and
objectively to present the obvious evidence in time to modify or
cancel the bill.

Despite its problems, two clear benefits of SB2320 may still
appear. First, other states can heed the lesson and need not
repeat the obvious mistakes of three years of price-cap regulation
as practiced in North Dakota. Second, regardless of all the
compound errors in SB2320, North Dakota may still redeem itself
with a distinction as the first state in the nation to achieve true
intra-LATA toll competition through 1 + Equal Access, in spite of
US West claims that this is an illegal act by the Commission.
Perhaps it is the only reasonable act left to salvage the impact of
US West under SB2320.
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COLLABORATION AS AN ALTERNATIVE TO
REGULATION AND COMPETITION IN OHIO

TELECOMMUNICATIONS NETWORKS
BY
JANE M. FRASER
AND
THOMAS A. MCCAIN
CENTER FOR ADVANCED STUDY IN TELECOMMUNICATIONS
(CAST)
THE OHIO STATE UNIVERSITY

Telecommunications technology, markets, and policy form a linked trio where
changes in any one both affect and respond to changes in the others. We believe
most observers have had two frameworks in mind for thinking about the future
development of this trio; those frameworks are competition and regulation. In the
US, the regulation framework has relied on notions of public goods, natural
monopoly, private ownership, and judicial process. The competition framework
has gained in strength as technology and markets have changed.

While regulation and market competition will continue to be dominant paradigms,
we propose a third framework for thinking about the future development of
telecommunications networks: collaboration and cooperation. We argue that this
framework is appropriate in some circumstances and sometimes can lead to
improved outcomes. Because our knowledge is richest about Ohio's experiences
and because we wish to be as specific as possible, we focus on Ohio examples, but
we believe the ideas would be widely applicable.

We first address the question of why consider cooperation and collaboration and
when these are likely to be useful alternatives. We then discuss four types of
collaboration and cooperation that are occurring in Ohio: collaboration between
industry and government, particularly in the regulatory process; collaboration
among telecommunications companies; collaboration among telecommunications
users; and collaboration among telecommunication providers and
telecommunications users. We also discuss a process we are exploring at CAST to
use dialogue among government, telecommunications providers,

telecommunicaitons users, university researchers, and citizens to encourage
collaboration and cooperation.

We bring backgrounds as professors of industrial engineering and communications
to these issues. Because we are not steeped in the traditions of regulation, we
believe we may bring fresh perspectives.

15



Why cooperation and collaboration? -- And when?

The case for cooperation and collaboration can be argued simply as alternatives to
regulation and market competition. Rather than relying on models that have not

always worked, we should have other models in mind; just as regulation and
competition are appropriate sometimes, so will be cooperation. However, this line
of argument, requires that we would need to demonstrate situations where
regulation or competition cannot work in order to make a case in support of
collaboration.

We believe, rather, that a positive argument can be made for cooperation and
collaboration, including the fact that better outcomes can sometimes be obtained by
cooperating and the fact that cooperation and collaboration are more common than
might appear at first glance.

Two books by Alfie Kohn provide evidence for these points. In No Contest: The
Case Against Competition 1, Kohn presents evidence that most people work better
without the pressure of competition. Recent management trends seeking to improve
quality emphasize the use of teams of workers, and the elimination of work
standards, annual reviews, and competitive bidding from one's suppliers. In The
Brighter Side of Human Nature: Altruism and Empathy 2 , Kohn argues that people
are naturally more cooperative than we might think.

Both of these points may be more widely accepted as applying within an
organization, but less so between organizations. The norm is cooperation within
an organization and competition between organizations.

However, an examination of how companies actually function shows the latter
norm is often violated. Organizations such as the Chamber of Commerce and trade
associations provide evidence that companies recognize that they do need to work
together on many issues. Chambers, and other organizations, are networks of
businesses, even some that might be competitors. Often such groups focus on
economic development, recognizing that a rising tide lifts all ships, that is, their

I Boston: Houghton Mifflin, 1986.
2 New York: Basic Books, 1990.
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fates are linked. Increasing alliances among businesses, discussed later, also point
to cooperation. Indeed, after one examines the way US companies actually operate,

one might conclude that it is only the economists who believe that competition is
what makes our economy work.

We do need to emphasize that when we suggest cooperation and collaboration as
alternatives we are not condoning anti-consumer behavior such as price fixing.
Nor do we advocate a centrally planned economy; reduction of competition doesn't
mean the government must be involved. We are advocating voluntary cooperation,

perhaps urged or at least not condemned by government, but not "forced
cooperation.”

Assuming we have established the case for considering cooperation and
collaboration as alternative models to competition and regulation, when are they
likely to occur? One conjecture we raise is that while competition usually occurs
between similar organizations or individuals, collaboration is more apt to occur
between organizations or individuals which are different.3

We also speculate that cooperation requires:

1. two or more participants,

2. mutually beneficial outcomes,

3. compromise and sacrifice distributed fairly among the collaborators,

4. work and responsibility clearly delineated and agreed on (although some
haziness combined with trust may work well),

5. a solution (product, process, or issues) unattainable by any one participant,
6. a mutually agreed upon time frame,

7. an evaluation component for assessing the product, process, or decision, and
8. politeness, good faith, and mutual respect of participants.

These ideas are clearly preliminary; they begin to address when cooperation and
collaboration may naturally occur, but not when government regulators might
want to foster such behavior.

3 This point was suggested by Eric Rothenbuhler of the University of lowa,
CAST/NRRI Symposium "Collaborative Strategies for Developing
Telecommunications Networks in Ohio: Examples & Frameworks, 2/18/92.
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We now discuss four types of cooperation.
Collaboration between industry and government

Not surprisingly the regulators and the regulated approach collaboration and
cooperation skeptically. In 1988 the Ohio General Assembly passed legislation
which gave the Public Utilities Commission of Ohio (PUCQO) authority to consider
different ways of regulating local telephone companies. Local exchange carriers
were asked to initiate proposals for new forms of regulation. To the PUCO's
surprise, no serious proposals were offered. They had expected the LEC's to seek
changes in rate structures and procedures known to be cumbersome and outdated.
In some respects the siltation was like expecting students to take the lead on
educational reform.

PUCO staff mitiated its own study of better ways to regulate local telephone
companies in 1989, with the help of new comers to the regulatory process, and
some fresh thinking about the public interest. In the process they developed an
extensive data base upon which measures of company performance could be made
and upon which the public interest might be assessed.

In October 1991 the PUCO staff released a proposal for alternative regulation --
the lynch pin of this proposal was to encourage regulated companies to serve the
public interest and to provide incentives to companies to meet the public interest
objectives. Workshops were held where interested parties were invited to discuss
alternative regulation. The first workshop had 65 attenders. The PUCO also
initiated talks with individual companies after finding that the local carriers found
it difficult to collaborate with each other. Most of the key industry players
professed skepticism. The Commission set up small committees of industry groups
and established an electronic bulletin board for discussion of the topic (an 800
number was used so that people from all over the state could participate). The
PUCO also tried to alter the rules for participation in discussion during the
process. Stances of individual participants were not be held against them alter in
the process; people could change their position as new information and ideas are
shared. This did alleviate the difficulty some individual had in wanting to
participate, by not wanting to be thought of as holding an official teleco position.
In terms of volume, the bulletin board should be judged a success -- 600 messages
in five months.

Although the initial reaction by commission staff was hopeful, the outcome of this
stage in a collaborative venture between government and industry was not
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successful. Consensus was NOT reached on most important points due in large
measure to differences between the varying perspectives of the telephone
companies of Ohio. Perhaps these companies were too similar to be able to
collaborate with each other and with the PUCO on particular matters regarding
industry growth.

The telephone companies then circled their own wagons. They made a cooperative
attempt through the Ohio Telephone Association (OTA) to find a common ground
regarding future regulation. They offered a process-oriented proposal to the
PUCO. The essence of this measure was to provide specific guidelines regarding
how any company could make a proposal and have the PUCO evaluate it. The
companies identified their important dissimilarities in order to find ways to
collaborate on an issue of mutual concern -- a change in the procedure for
evaluating performance.

The PUCO staff accepted the OTA proposal and used it to propose new procedures
for regulating large local exchange carriers in the state. They held hearings
throughout the state on this process-oriented proposal. Disagreements remain
among the local exchange carriers, between the PUCO and the LEC's and between
both of these parties and the Ohio Consumers Counsel. None-the-less the result has
been as close to a consensus policy that has ever been reached among the staff of
the Public Utilities Commission and the regulated industries. The culture of a
regulated company is unique. It is a culture where the norms of behavior and the
business environment are dominated by an adversarial decision making processes.
The regulatory framework which has developed over the past 50 years and more,
is one where the roles of the participants, both regulated and regulator, have been
developed with some predictability. Those who regularly participate in this
process have told us that our views regarding collaboration in this environment just
won't work, or are "way off the mark." Most certainly the attempts at
collaboration initiated by Chairman Glazer of the PUCO and other key staff
persons would be watched closely. Many collaborative technologies and processes
were initiated and several proved valuable to the process.

The other government and industry cooperative processes are happening at the
local and regional level. Here we refer to the joint commissions which are
springing up across Ohio and elsewhere. These are partnerships and task-forces
between government, local and regional businesses and telecommunications
companies who are trying to plan for their region's telecommunications’ future.
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The success of these planning groups have been mixed. The Columbus Area
Chamber of Commerce has one such working group that seems not to have made
much progress. We have heard several reports that a similar committee/task force
in Toledo,Ohio is making good progress.

Collaboration among telecommunication companies

Three separate industries focused on voice, data, and video are colliding. Our
notion that differences promote cooperation means cooperation should be rampant,
but it is not. We believe that many of the companies have not even realized they
are increasingly in the same industry. Cooperation hasn't been common, but is
growing.

Also, we argue that increasing emphasis on strategic alliances means that such
collaboration is likely to grow. In his book The Knowledge Link. How Firms
Compete through Strategic Alliances 4, John Badarraco of the Harvard Business
School describes two types of knowledge:

*migratory knowledge, which can be packaged, moves easily, can't
be protected, and on which a company can't build sustained
competitive advantage; and

*embedded knowledge, which is knowledge resident in the people
and systems of an organization. It can't be packaged and can't
move easily.

Badarraco argues that strategic alliances allow companies to share embedded
knowledge and create new embedded knowledge. This is especially important for
competing in an economy characterized by uncertainty, short product cycles, and
increasing world-wide economic competition. Knowledge links require companies
to work closely and cooperatively. These notions may lead a company to

rethink what it is: " The twin principles that firms have boundaries and that these
should be kept sharp are basic assumptions in much of our ordinary thinking about
firms. They are also ideas whose time may have passed... ."5

4 Boston, MA: Harvard Business School Press, 1991.
5 Badarraco, page 4.
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An often cited example of such restructuring may be IBM's current changes. Some
observers describe such changes as moving toward what is called a networked

firm. In Ohio, the Columbus Cable Co-op has sought to promote collaboration
within the cable industry. A local cable company has invested in the Columbus
bypass company, although that investment is more an arm's length transaction than
a strategic alliance. One recent national example is that IBM and a cable company
are nearing collaboration on a two-way interactive information network. Industry

forums, such as the Frame Relay Forum, function as alliances among many
companies.

We believe that understanding the importance to companies of working together
can give regulators an argument for telling companies who seek regulatory action
that they haven't done enough for themselves. However, US companies may be
deterred from working together informally by US antitrust laws which discourage
such coordination, while allowing mergers. In Europe and Japan, bank-led industry
groups of independently owned companies are more common.6

Collaboration among users

Collaboration among telecommunications users is occurring in professional
societies for the purchase of telecommunications services. For example,
contractors who are members of the Ohio Builders Exchange receive lower priced
long-distance and cellular services by pooling resources. Also, organizations of
telecom professionals are cooperative arrangements; in Ohio the Association of
Telecommunication Professionals links the network managers of large companies,
as well as vendors of telecommunication equipment.

One type of cooperation among users is noticeably lacking in telecommunications.
In rate hearings on, for example, electric rates, utility commissions expect to

hearing from users, individually and in user groups. This does not occur with
telecommunications.

Collaboration among providers and users
Collaboration among telecommunication providers and users of

telecommunications services and technology enables providers to become more
oriented toward user needs and thus more successful. Undergraduate students in a

6 We thank Robert Loube, Telecommunications Economist, Public Service

Commission, District of Columbia, for pointing out to us the possible effects of the
differences in laws.
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senior seminar in telecommunications have been documenting cases of
collaboration in Ohio networks in three areas: distance learning, economic
development and health care. Among the cases which we have identified are a
collaborative demonstration project involving Ohio Bell, GTE, Ohio University
and two school districts in Southeastern Ohio. This joint venture installed an
interactive, fully digital distance learning network. The cable television companies
throughout Ohio are promoting their new and expanded service of "Cable in the
Classroom." Typical of these projects are the cable drops to all public schools in
the Columbus School district by Warner Cable and Coaxial Cable companies in
collaboration with each other and the school district.

Collaboration among telecommunication providers and users of
telecommunications services and technology enables providers to become more
oriented toward user needs and thus more successful. Undergraduate students in a
senior capstone seminar in telecommunications (Communication 659) have been
documenting cases of collaboration in Ohio networks in three areas: distance
learning, economic development and health care.

Among the cases which we identified in distance education are a collaborative
demonstration project involving Ohio Bell, GTE, Ohio University and two school
districts in Southeastern Ohio. This joint venture installed an interactive,

fully digital distance learning network. The cable television companies
throughout Ohio are promoting their new and expanded service of "Cable in the
Classroom." Typical of these projects are the cable drops to all public

schools in the Columbus School district by Warner Cable and Coaxial Cable
companies in collaboration with each other and the school district. Whittle's
Channel One, a commercial news and public affairs network for high school
students, was also investigated. With educational establishments in varying
states of crises, a host of collaborative ventures to facilitate improvements

in student learning have emerged. They will continue in the future.

In the area of economic development, two collaborative efforts between
telephone companies and housing developers were singled out for study. In one
project, Jefferson Meadows, Ohio Bell used glass fiber to bring broadband
services to the home, while in New Albany, ISDN with twisted pairs of copper
wire were used to bring enhanced service to this up-scale housing development.
The collaboration between cable operators and telecos in Cleveland is another
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example of companies working together for the mutual benefit of users and
service providers. These collaborations are seen by the participants as
stimulating the economy, both for themselves as businesses, but for future
applications as well.

In the health care area, students wrote case studies about several interesting
collaborations between hospitals, physicians and patients. The Ohio State
University's "ask a nurse" program connects people with needed information;
OMEN and OMEN-TV are networks constructed to facilitate continuing education
needs of physicians throughout Ohio. Internal hospital networks, like the one

at Riverside Hospital, produce video tapes for patient education which can be
shared with other facilities. We expect that there will be continued growth in
collaboration in the health care field.

These three areas, economic development, health care and education, are the
places to watch for increased activity and increased collaboration. They are
areas where telecommunication firms can expand their businesses, but they will

require strategic alliances with companies and governments who hold unique
expertise and knowledge.

CAST's Symposia

In October 1991 and February 1992 CAST, The Center for Advance Study in
Telecommunications at Ohio State University sponsored two symposia. The
sponsorship was a collaboration with the National Regulatory Research Institute
(NRRI). The first symposium was titled "Assessing Priorities for Ohio
Telecommunications Networks." It provided a forum for examination of the
possibilities for collaboration among Ohio telecommunication service providers,
government leaders and academic researchers. The outcomes of this symposium
included a proceedings document which features the work of six scholars’; an
electronic bulletin board available to people throughout the state OH.CAST for
continued dialogue on the problems and opportunities of telecommunications
networks in Ohio and; increased interest and acknowledgement that there were
projects, policies and issues of collaboration occurring in Ohio and elsewhere.

7 Assessing Priorities for Ohio's Telecommunications Networks, Center for

Advanced Study in Telecommunications (CAST), The Ohio State University,
1991.
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In the second symposium, "Collaboration for Telecommunications Networks in
Ohio" sought to provide examples of projects, policies and issues which were
being implemented by Ohio companies and organizations. Chairman Craig Glazer
talked about the PUCO's efforts in this regard and speakers from NRRI, the
Consumers Counsel, Chamber of Commerce, cable and telephone industries
provided analyses of specific projects and or processes. Eric Rothenbuhler, CAST
scholar in residence, observed that actually two separate issues were being
discussed -- one about cooperation or negotiated approaches to regulation, and
one about cooperation or strategic alliances among businesses. We all learned

that the processes of collaboration are difficult ones, particularly among
competitors for similar services, and among participants who have had a long
history of adversarial relations.

Our next step will be a third symposium, focusing on networks at Ohio State.

We believe it is time to make our ideas more concrete and we think a focus on a
particular set of networks might help. OSU's telecommunications infrastructure

is a microcosm of the telecommunications world. OSU has voice, data, and video
infrastructures, but often the technologies and the people in each domain function
separately and sometimes at cross purposes. We face debates about who should pay
for innovations to various networks and who will benefit. In our calls via CAST
symposia to promote cooperation and collaboration in building Ohio
telecommunications networks, we may have been slow to realize that our own
backyard, even our front yard, are not in very good shape.

At our next symposium, we plan to use experts both on and off campus to advise
us as to how our networks should be designed, employed, managed and financed.
How should OSU be using wireless communications, perhaps for voice or data?
How should the costs of large, central technologies be allocated among users?
We believe business and government have much to offer us in designing our own
telecommunications networks.

Finally, we hope that the loop can be closed and that, in helping OSU to develop
processes and technologies top create an integrated telecommunications
environment, the participants will then apply these lessons to Ohio, indeed to

the world. We hope that CAST can help OSU to become a demonstration of how
new telecom technologies can be integrated -- a demonstration which will show the
value of collaboration as one process for building the future infrastructure.
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Conclusion

When an industry's future is in turmoil, then involvement with a decision and all
its implications and ramifications increases in importance and increases the time it
takes to evaluate information pertinent to the decision. This should not increase the
time it takes to be cooperative, though. The future demands that we plan carefully.
History teaches us that in telecommunications, the actions of the present and past
are embodied in the future. If anyone thinks that collaboration is a useful process,
project, or issue for the future, than it needs encouragement and implementation
now. A failure to pursue collaborative efforts now may close the door to
collaborative efforts in the future.
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PrivatizatioNn AND R EGULATION
IN INTERNATIONAL T ELECOMMUNICATIONS

BY
Lasros E. PiraLis

INDIANA UTILITY REGULATORY COMMISSION

I INTRODUCTION

The present paper deals with issues relating to the privatization and regulation of
telecommunications services that are provided by government-owned enterprises in the
international arena. Since the early-1980s, there has been an increased movement towards
the privatization of government-owned telecommunications services providers in various
countries. This movement has been prompted by the desire of various governments to
modernize their respective national telecommunications networks and to meet the growing
demand for various domestic and international telecommunications services in an econ-
omically efficient manner. Furthermore, various foreign governments have viewed the
privatization of state-owned telecommunications service enterprises as a laudable political

goal of economic liberalization that also incorporates substantial benefits for their respective
governmental budgets.

The privatization of foreign government-owned telecommunications services
providers has invariably been followed by the introduction of competition (or attempted
introduction), in the telecommunications services markets formerly served by the state-
owned enterprises. There is, however, a vital link between the economic viability of newly
privatized state-owned telecommunications providers and the development of competition
in individual national and transnational markets for telecommunications services. This link
is the maintenance and enhancement of the "universal service" concept. In countries with
low telephone penetration rates, and with state-owned telecommunications providers that
are undergoing privatization, the presence of competition may pose a threat to the
attraction of investment capital for network expansion and modernization.' Consequently,
the international privatization of state-owned telecommunications enterprises and the
development of competition in the provision of telecommunications services in various
national markets are taking the character of a "managed transition."

This "managed transition" to privatization of government-owned telecommunications
enterprises and competition is increasingly being undertaken with the oversight of national
regulatory bodies. These regulatory bodies have been or are being created by foreign
governments as a result of telecommunications privatization and competition laws. Such
regulatory bodies are either structurally independent (similar to the Federal Communica-
tions Commission), or constitute an integral part of a national governmental ministry
responsible for telecommunications. A similar approach appears to be taking hold even

"The Economist: A Survey of Telecommunications, Vol. 321, No. 7727, October 5, 1991,
p. 13 (hereinafter referenced as The Economist Telecom. Survey-1991).
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when a state-owned telecommunications enterprise is restructured so that it attains financial
and managerial independence while its governmental ownership is essentially maintained.?
The establishment of these regulatory bodies as separate and distinct entities from the state-
owned telecommunications enterprises is considered a key ingredient to the success of
privatization and competition by the international investment community.®

These regulatory bodies are assuming an increasingly important role in the formu-
lation and implementation of national telecommunications policies. Such policies tend to
affect not only individual national markets for telecommunications equipment and services,
but they also tend to create effects that transcend national boundaries. Correspondingly,
certain national regulatory bodies are also called to implement transnational directives on
telecommunications policy, e.g., such as the implementation of telecommunications policy
directives of the European Economic Community (EEC) by its member states.

II._PRIVATIZATION AS AN ALTERNATIVE

The continuously evolving technology in computers and telecommunications and the
international political and economic linkages have a paramount effect on the development
of telecommunications policies by individual countries. Demand for telecommunications
services and products from domestic and multinational users necessitate action on the part
of foreign state-owned telecommunications providers and their respective governments. The
problem of satisfying such demand is especially acute among developing nations without
immediate access to investment capital and without an indigenous manufacturing base for
modern telecommunications technology. For example, certain countries in Eastern Europe
and Latin America have less than ten telephone access lines per 100 of population, while
the comparable figures for the U.S., the United Kingdom and Japan are respectively 49.3,
38.9 and 40.7.% In addition, the provision of telecommunications services by state-owned
telecommunications enterprises in a number of countries is often provided in an inefficient
manner. Although in certain developing nations the number of access lines per 100 of
population is less than one, the number of employees per 1,000 access lines of the
respective state-owned telecommunications enterprises ranges from twenty to a hundred.
In comparison, the modern telecommunications networks of New York Telephone Company
and of Nippon Telephone and Telegraph (NTT) have approximately 0.2 employees per
1,000 access lines.®

21d., pp. 12-13; Marc Fossier, Marie-Monique Steckel, France Telecom: An Insider’s
Guide (Intertec Publishing) May 1991, pp. 9-10.

®Douglas Wight, Dynamics of the European Telecommunications Industry (Credit Suisse
First Boston Ltd.) August 17, 1992, pp. 18-19.

“Timothy Kain, U.S. Telephone Companies Seek Fortunes Overseas (Fitch Investors
Service, New York) June 29, 1992, p. 2.

SWilliam W. Ambrose, Paul R. Hennemeyer, Jean-Paul Chapon, Privatizing Telecom-
munications Systems (The World Bank, Washington, D.C.) 1990, p. 13.
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Foreign state-owned telecommunications providers often suffer from pricing structure
inefficiencies and from undue governmental interference in their overall operations. These
pricing inefficiencies often result from not basing service tariffs on some measure of cost.®
For example, even sophisticated state-owned telecommunications providers with advanced
networks, such as the Deutsche Bundespost Telekom (DBT), have been criticized on the
pricing of certain international leased circuit services.”

Foreign government decisions that affect the operations, finances, network equipment
procurement and modernization of state-owned telecommunications enterprises have often
proven to be counterproductive. Foreign governments often view the monopolies of their
respective state-owned telecommunications organizations as a source of revenues.® For
example, since such a state-owned organization may have or may have had in the past some
association with the postal service in a foreign nation, telecommunications revenues are
used to subsidize ongoing or accrued obligations of the national post office. The result is
that critical reinvestment of profits in the network of the state-owned telecommunications
enterprise may not take place in a timely fashion. The unavoidable result is that network
capacity cannot keep up with the growing and unserved demand.

Aforeign government and its state-owned telecommunications enterprise always have
the alternative of attempting to meet the domestic and international challenges of the
modern telecommunications marketplace without following the privatization route. It is
relatively easy to point at the industrialized societies, such as France and Germany, where
state-owned telecommunications monopolies are "global players" in the international
telecommunications arena. However, access to investment capital and indigenous tele-
communications technology are not universally available as they have been and are
available to France Telecom and the DBT. Thus, even if a foreign government were to
commit to the restructuring of its state-owned telecommunications monopoly without a
change of ownership, it may lack the necessary financial and technical resources to see this
task to a successful completion. Furthermore, governmental goals of competition and
economic liberalization may lead to the eventual privatization of state-owned telecommu-
nications monopolies even if those have been successfully restructured in the interim, e.g.,
both British Telecom and NTT had been extensively restructured prior to the commence-
ment of their respective privatizations in the mid-1980s.°

®0rganization of Economic Cooperation and Development (OECD), Universal Service
and Rate Restructuring in Telecommunications (Paris, France) 1991, p. 115.

1d., p. 173; The Economist Telecom. Survey-1991, p. 28.

8uch revenue transfers take the form of "government dividend" payments. Hellenic
Telecommunications Organization, Annual Report 1990 (Athens, Greece) 1991, English ed.,
p. 53; Televerket Swedish Telecom Group, Annual Report 1991 (Stockholm, Sweden)
English ed., p. 16.

John A. C. King, "The Privatization of Telecommunications in the United Kingdom,"
Restructuring and Managing the Telecommunications Sector, Bjorn Wellenius, ed. (The
World Bank, Washington, D.C.) 1989, pp. 55, 57; Tsuruhiko Nambu, "Deregulation in
Japan," Changing the Rules: Technological Change, International Competition, and
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In a number of countries, the privatization of various state-owned tele-
communications organizations since the mid-1980s has proceeded with the concurrent
definition of respective national market structures and the establishment of national
oversight regulatory agencies. It is interesting to contrast the privatization of British
Telecom with that of NTT and the development of the corresponding telecommunications
market structures and regulation in the UK and in Japan.

HI. PRIVATIZATION, MARKET STRUCTURE & REGULATION

In 1985, Japan enacted new laws that determined the new structure of the domestic
and international telecommunications services markets. At the same time NTT’s
privatization was commenced. The Japanese Ministry of Posts and Telecommunications
(Japanese MPT), became the regulatory body that oversees the telecommunications market
structure in Japan and exercises jurisdiction over telecommunications carriers and ser-
vices.'® Domestic telecommunications carriers were classified into "Type I' and "Type II"
carriers. Generally, Type I carriers are akin to "facilities-based" carriers that can provide
conventional local and long-distance telecommunications services. Type II carriers primarily
offer valued-added network or information processing services. Both Type I and II carriers
are subject to regulation by the Japanese MPT. Type I carriers, however, inclusive of NTT,
are regulated under more traditional principles of public utility regulation. Such principles
include the licensing of "market entry and exit," and the establishment of service prices that
are based on both rate of return and fully distributed cost study parameters. Similarly, the
Japanese MPT aggressively regulates the relationship between Type I carriers and Type II
carriers that are subsidiaries or affiliates of fully regulated Type I carriers, i.e., the
relationship between NTT and enhanced service affiliates or subsidiaries. Furthermore,
NTT is under the continuous obligation to supply "universal” local telephone service, while
its long-distance services have come under increasing competitive pressures. The structure
of international telecommunications in Japan was initially based on the existence of a
monopolistic carrier, the Kokusai Denshin Denwa Corporation (KDD). Under the 1985
laws, additional Japanese carriers have been permitted by the Japanese MPT to offer
international telecommunications services in Japan'' Although NTT has a stock ownership
interest in KDD, NTT was not and is not engaged in the direct provision of international
telecommunications services in Japan. Thus, NTT is not an active participant in a tele-
communications services market segment that is exhibiting high growth and relatively

Regulation in Communications, Robert W. Crandall, ed. (The Brookings Institution,
Washington, D.C.) 1989, pp. 148-149 (hereinafter referenced as Changing the Rules)

'°The new telecommunications market structure was defined by the Telecommunications
Business Law. The privatization of NTT commenced under the auspices of the Nippon
Telegraph and Telephone Corporation Law. Nambu, "Deregulation in Japan," Changing
the Rules, pp. 149-150.

"Id, pp. 150, 151. See also, Nobuyoshi Mutoh, "Deregulation of Japan’s
Telecommunications Business and the Role of Kokusai Denshin Denwa," Restructuring and
Managing the Telecommunications Sector, pp. 64, 65.
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healthy profitability. '?

In sharp contrast, the privatization and regulation of British Telecom, and the
evolution of the domestic and international telecommunications market structure in the UK
were premised on different parameters. When the UK government proceeded with the
privatization of British Telecom in 1984, it was faced with the dilemma of not only making
British Telecom attractive to private investors, but also in introducing competition in the
UK telecommunications services market. Indeed, since the UK government would continue
to be a shareholder in British Telecom for some time to come, it was imperative that the
profitability of the soon to be privatized telecommunications entity should not be imperiled
by either overburdening regulation or by strong competitive forces that could come into
existence because of the UK telecommunications market liberalization.”® The Telecom-
munications Act of 1984 defined the parameters of the telecommunications market structure
in the UK, commenced the privatization of British Telecom, and established the
mdeyeqdem Office of Telecommunications (Oftel) as the regulatory agency for telecom-
munications carriers and services.

Compared to the privatization of NTT in Japan, the UK government limited the
competitive pressures on British Telecom. Although Mercury Communications, a facilities-
based competitor, is interconnected with British Telecom’s network, the high access prices
do not permit Mercury to significantly underprice the long-distance services of British
Telecom. Consequently, despite the evolving competition in the UK domestic telecommu-
nications services market within the last eight years, British Telecom still retains a 95%
share. In contrast, NTT’s corresponding market share in Japan has decreased to 74% under
competitive pressures from mainly three facilities-based carriers.’® Similarly, unlike NTT,
British Telecom never faced any prohibitions against the provision of international tele-
communications services both in the UK and abroad. Thus, British Telecom is the principal
provider of international telecommunications services in the UK, while British Telecom
partnership ventures outside the UK are very aggressive in marketmg worldwide private
telecommunications networks to multinational corporations.'®  Furthermore, British
Telecom is a competitor to state-owned telecommunications enterprises in countries that
espouse free market entry for foreign-owned telecommunications organizations, e.g.,
Sweden. '®

2Robert R. Bruce, Jeffrey P. Cunard, Mark D. Director, From Telecommunications to
Electronic Services, (Butterworth Legal Publishers, Boston) 1986, pp. 399, 400. NTT
International does provide telecommunications consulting services and acts as a "systems
integrator." NTT, Annual Report 1990 (Tokyo, Japan) English ed., p. 29.

¥Bruce, Cunard, Director, From Telecommunications to Electronic Services, p. 415.

"“The Economist, "A tale of two telephone firms," May 23, 1992, p. 74.

"Nancy Hass, "The Whipping Boy," Financial World, Vol. 161, No. 18, September 18,
1992, pp. 48, 49.

"®Televerket Swedish Telecom Group, Annual Report 1991, p. 9.
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Oftel’s rate regulation of British Telecom is based on the "price cap" method. Price
changes within a "basket" of services (line rental, local and long-distance switched services)
are governed by the level of the "Retail Price Index" (RPI) minus a productivity index that
was initially set at 3%. Various categories of services, 1nclud1ng private hne and
international long-distance services, were not subjected to ' prlce cap ' regulation.”” Oftel’s
regulatory strategy permitted British Telecom to have wide pricing flexibility within the
overall "price cap" constraints. Rate decreases for long-distance services that were under
competitive pressures by Mercury Communications, price increases for local and short-
distance rates, and significant productivity improvements through massive reductions in the
labor force produced extremely healthy profits for British Telecom in the post-1984 years. '8
The Value Line Investment Survey estimates that the annual return on the common equit
capital of British Telecom ranged between 20% and 30.4% during the 1984-1988 period. ™

In sharp contrast, NTT, under the more traditional regulation of the Japanese MPT,
has been unable to enjoy the pricing uc)ubuuy of British Telecom. Similarly, in the
environment of Japanese employment practices, NTT has not proceeded with drastic labor
force reductions. These events have impacted NTT’s profltablhty and have stopped
additional flotations of NTT stock by the Japanese government.?® NTT generated annual
returns on its average common equity capital in the 5.9%-6.6% range during the 1989-1991
period, while the corresponding range for British Telecom was 17.7%-20.4%.%'

Oftel’s "price cap” regulation of British Telecom has changed since its inception. The
great profit levels of British Telecom, quality of service problems that surfaced when the
carrier commenced a modernization program of its network, and the increased desire of the
UK government to introduce additional competition m the telecommumcatlons marketplace
have led to a gradual tightening of Oftel’s "price cap' ' regulatory scheme.? Although Oftel
is considered as one of the pioneering governmental agencies to implement "price cap" reg-
ulation, it has nevertheless remained sensitive to the healthy profit levels and rate of return

""Certain services were placed at an RPI+2 minus the productivity index price cap

formula. Michael A. Einhorn, Price Caps and Incentive Regulation in Telecommunications
(Kluwer Academic Publishers, Boston) 1991, p. 4.

"Id.

"*Value Line Investment Survey (Value Line Publishing, Inc., New York) July 17, 1992,
p. 784.

®The Economist, "A Tale of two telephone firms," May 23, 1992, p. 74.

#Financial Statistics of Public Utilities (C. A. Turner Utility Reports, Moorestown)
1991, 1992.

)Eli M. Noam, "The Quality of Regulation in Regulating Quality: A proposal for an
Integrated Incentive Approach to Telephone Service Performance,” Price Caps and
Incentive Regulation in Telecommunications, Michael A. Einhorn ed., pp. 176, 177.

32



of British Telecom.?®® Consequently, Oftel has proceeded with periodic upward adjustments
of the productivity factor in the "price cap” formula for British Telecom. In Oftel’s most
recent proposal under the direction of the outgoing Director General of Telecom-
munications, Professor Bryan Carsberg, British Telecom accepted a 7.5% productivity index
(up from 6.25%) for the overall "price cap" formula. Furthermore, British Telecom agreed
on accounting separations for its lines of businesses and on publishing details regarding its
interconnection with other telecommunications carriers.?

Oftel’s regulatory policies continue to reflect the desire of the UK government to
protect British Telecom against uneconomic interconnection by competing
telecommunications carriers while promoting competition. Oftel rejected the premise of
incremental pricing for access to the network of British Telecom and the potential
underpricing of its services by competing carriers, but did adopt the concept of access
charge imputation for British Telecom’s own services (prevention of anticompetitive
practices).®

Although Oftel is the premiere regulatory body of telecommunications carriers in the
UK, its true enforcement powers rest with the UK’s Monopolies and Mergers Commission.
In addition, Oftel exercises joint jurisdiction with the UK Cable Authority over carriers that
operate cable television systems and also provide telecommunications services, inclusive of
local telephone service. Interestingly, the UK government has permitted the development
of cable television networks in the UK under the requirement that such networks can or
will be able to switch telecommunications traffic.?®

The "price cap" regulation of British Telecom, combined with its dominant position
and profitability in the UK telecommunications market, are rapidly transforming British
Telecom into a truly global telecommunications carrier. British Telecom has already
commenced the development of a more than $1 billion worldwide network capable of
handling voice, data and video communications for multinational corporations. The British
Telecom global strategy is designed to offset any market share inroads that competing
carriers may gain in the UK.?’

#Raymond W. Lawton, "Factors Affecting the Continuation of Price Indexing Systems
for Regulated Utilities: An Examination of Four Historical Instances of Indexing," NRRI
Quarterly Bulletin, Vol. 12, No. 1 (The National Regulatory Research Institute, Columbus)
March 1991, pp. 20-23.

#Telecommunications Reports, Vol. 58, No. 24, June 15, 1992, pp. 5, 6; and Vol. S8,
No. 33, August 17, 1992, p. 20.

294,

®Bruce, Cunard, Director, From Telecommunications to Electronic Services, pp. 443,
444, 451, 452.

2John J. Keller, "British Telecom Plans Billion-Dollar Global Network," The Wall
Street Journal, August 18, 1992, pp. B1, B7.




IV. THE PRIVATIZATION DECISION

A foreign government’s decision to privatize its state-owned telecommunications
organization is dependent upon many political, economic and financial parameters. As
stated before, the primary reasons behind the privatization of state-owned telecommunica-
tions enterprises are the need for network modernization and the desire for restructuring
the relevant markets for telecommunications services. Generally, private sector ownership
and operation of a telecommunications services enterprise would be viewed as being econ-
omically more efficient since there would be a stronger incentive to cut costs. In addition,
if the privatization decision is coupled with the restructuring of the relevant markets, e.g.,
ending the monopoly status of a state-owned telecommunications enterprise, then greater
economic efficiencies are envisioned in the provision of services and products.”® On the
other hand privatization of state-owned telecommunications enterprises has economic costs.
For example, if a state-owned telecommunications enterprise were to be acquired by foreign
investors, the subsequent hard currency outflow of funds from a foreign country could prove
to be a long -term economic cost if the privatized enterprise continued to earn excessive
profits.?®

The attempt to increase the economic efficiency of a foreign privatized telecommu-
nications enterprise may also result in the imposition or simple transfer of certain economic
costs to other sectors of the foreign economy. For example, if increased economic
efficiency and profitability were to be achieved by drastic manpower reductions at the
privatized enterprise, then, at least for the short-term, economic costs such as severance,
unemployment and retraining benefits are likely to be borne by the foreign government in
question.

The issues of privatization and modernization for foreign state-owned telecommuni-
cations enterprises are closely linked to the emerging market structure for telecommunica-
tions services and its transition under some type of regulatory oversight. Certain foreign
countries, especially in Eastern Europe and within the Confederation of Independent States
(C.IS.), have simply opted for the attraction of U.S. and Western European telecommunica-
tions firms, and for the establishment of dedicated domestic and international
telecommunications networks as well as cellular mobile telephony networks. At the same
time, some of these countries, e.g., Hungary and Poland, are also in the process of
privatizing their rather antiquated public switched networks while attempting to modernize
them with imported telecommunications gear.®® If foreign governments aspire to meet
unserved demand for telecommunications services and the goals of "universal service," the
successful privatization of their state-owned telecommunications enterprises will be in doubt
if their most profitable services will be under selective competition by market entrants with
superior technology. This is especially true when the same governments are attempting to

®Ravi Ramamurti, Raymond Vernon, Privatization and Control of State-Owned
Enterprises (The World Bank, Washington, D.C.) 1991, pp. 65, 66.

#Id., pp. 63, 64.

John Williamson, Steven Titch, Peter Purton, "The Curtain Rises on Telecommunica-
tions in Eastern Europe," Telephony, Vol. 223, No. 1, July 6, 1992, pp. 26-33.
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attract investors and telecommunications firms from industrialized nations in such
privatization efforts.®’ Furthermore, the deployment of technologically asymmetrical
networks in a foreign nation can easily lead to problems of connectivity. For example,
although a privately owned digital cellular mobile telecommunications network can be
deployed with relative ease, its interconnection with state-owned telecommunications
enterprises that still utilize electromechanical switching technology may prove to be
problematical.32 In addition, more often than not, foreign state-owned telecommunications
networks with older equipment lack the necessary devices to accurately measure and record
units of telecommunications traffic. Thus, billing and collection of network interconnection
fees (access charges) may depend in part on the compilation of traffic data by the
competing privately owned carrier.®® If access to the state-owned telecommunications
network is underpriced, growing volumes of interconnection traffic may exacerbate existing
capacity shortage problems in the conventional public switched network. Such problems
cannot be easily overcome if a foreign government attempts to modernize a state-owned
telecommunications network bgf extracting one-time "market entry fees" from competing
telecommunications operators, >

National and transnational policies on telecommunications privatization, competition
and regulation are increasingly focusing on the achievement of discrete transitional targets.
Often, the privatization of a state-owned telecommunications provider will be preceded by
fundamental legal and institutional reforms that will define the national market for telecom-
munications services. Such reforms include the establishment of distinct regulatory
agencies, such as the FCC or UK’s Oftel, that oversee not only the privatized state-owned
carrier, but also police the development of the overall national market structure for tele-
communications services. Since the rapid evolution of competition can easily damage the
goals of privatization for state-owned telecommunications monopolies, national governments
purposely delay the advent of significant competition until the newly privatized carriers have
undergone sufficient technological modernization and capacity expansion. During such
transition periods, the national regulatory agencies undertake the familiar tasks of
establishing standards and monitoring the quality of service performance for the newly
privatized carrier. Similarly, the same agencies determine prices for the various services
of the privatized carrier and oversee the terms and conditions of interconnection with
competing carriers. The 1990 privatization of Telefonos de Mexico (Telmex) followed that
pattern. The Mexican government has effectively halted the development of meaningful
competition for a six-year period. At the same time, Telmex must reach annual targets of
access line installations in order to meet unserved demand and must undertake substantial

¥"The Economist, "Eastern Europe on the line," February 8, 1992, p. 18.

Jeff Cole, "In Quest for Billions GM’s Hughes to Bring Phones to Tartarstan,” The
Wall Street Journal, August 21, 1992, pp. Al, A4.

SWilliam J. Smilie, Establishing An International Cellular Operation, National
Communications Forum, Chicago, Illinois, October 13, 1992.

%The Economist, "Telecommunications in Eastern Europe: Finding their voice,"
February 8, 1992, p. 74.
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digital conversions of its network.®* As in the UK, Telmex’s services have been put under
a "price cap" rate setting formula.* The Mexican Secretariat of Communications and
Transportation is the primary regulatory agency that oversees Telmex’s operations and
gradually introduces additional competition in the Mexican marketplace.®” Consequently,
investment in Telmex has proven to be profitable for both Southwestern Bell and France
Telecom, two of the main privatization participants.

It is apparent that government regulation of telecommunications enterprises will
continue to play an important role in the global marketplace for telecommunications
services and products. It is clear that the principles of public utility regulation in an
environment of increasing competition are very applicable on issues of privatization for
foreign state-owned providers of telecommunications services. The application of these
principles is a key ingredient in the development of viable national telecommunications
networks and of truly competitive markets for services and products.

%Adrienne Hardman, "Private Lines, Public Lessons," Financial World, Vol. 161, No.
18, September 15, 1992, pp. 64, 65.

*Roberto Newell G., "So You Want to Buy A Telco?", Telephony, October 12, 1992,
pp. 16, 18.

¥William M. Berenson, "Developing the Regulatory Footprint for Newly Privatized
Telecommunications Providers In Latin America," Federal Bar News & Journal, Vol. 38,
No. 7, September 1991, p. 403.
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UNDERSTANDING THE Economics oF THE LocaL Loor:
SETTING THE STAGE FOR FIBER AND Rapio IN THE Loop
BY
ArraNn M. TumoLiLLo
SENIOR VicE PresiDeENnT, ProBE RESEARCH, INC.

Statement of the Problem in Local Loop Economics: Investment in the subscriber loop
is the largest category of plant investment for most local exchange companies (LECs),
yet its cost structure is relatively unknown. By "unknown cost structure”, what is
meant is that LECs have not developed strategic planning systems for assessing the
appropriate loop technology. LECs, vendors and Bellcore have developed tactical
information systems designed to evaluate specific construction alternatives, such as
CUCRIT?, or only segments of the loop, such as EFRAP.”> Strategic planning systems,
even those that are empirically based, such as the joint Cincinnati Bell Information
Systems (CBIS)/Probe Research LEAP system®, generate strategic knowledge of the
underlying cost structure of the subscriber loop. This cost structure is defined in
terms of measurable cost drivers, such as wire pair density or wire pair length, as
measured on a wire center level basis.

The reasons for the systematic lack of strategic knowledge of the subscriber loop
economics is twofold: (a) the monopoly framework under which these older systems
were developed is rapidly disappearing, with the emergence of Competitive Access
Providers (CAPs), the spectrum allocation to Personal Communications Services (PCS)
by the FCC in the next year or so, with CATV investment in CAPS and their strong
interest in being a "carriers' carrier" for PCNs; and (b) the monopoly of copper over
the subscriber loop is also rapidly disappearing.

The technology choices facing today's loop planner include:

A. Copper-based systems:

o Copper twisted pair;
Copper with Digital Loop Carrier (DLC);
Integrated Services Digital Network (ISDN);
Asynchronous Digital Subscriber Line (ADSL);
High Bit Rate Subscriber Line (HDSL);

(el eloNle

! CUCRIT: Capital Utilization Criteria, a planning tool used to assess the
economic value of a given project. CUCRIT was first developed by Bell Laboratories.

? EFRAP: Exchange Feeder Route Analysis Program, used for the development

of the fundamental plan for the exchange feeder system. EFRAP was also developed
by Bell Laboratories.

* LEAP: Loop Economic Analysis Program, economic analysis planning tool
developed initially by Probe and now in commercial development by CBIS/Probe.
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B. Fiber-base systems:
o Fiber - passive systems;
Fiber - active systems;
Fiber with SONET transmission overlay;
Fiber with ISDN overlay;
Fiber with radio transmission;

© O Q0

C. Radio-based systems:
o PCS;
o Basic Exchange Telecommunications Radio Service (BETRS);

The mix of loop technologies, signaling protocols and transmission, overlaid upon a
rapidly changing regulatory environment and competitive environment, is creating a
world that is fundamentally different from the world of the loop planner only ten
years ago. This new planning environment needs new tools, new approaches, a new
understanding of the cost dynamics in the loop, and a new understanding of the
linkages between loop technology and services, switching technology and services.

This paper describes the underlying economic model incorporated into the
CBIS/Probe LEAP program and presents a set of results from its initial application to
one large Bell Operating Company (BOC.)

Analysis of the Cost of Copper Wire Pairs:

Wire Center Orientation: The subscriber loop is the primary link between customers
and the network, between markets and services. Local exchange carriers (LECs)
require management information systems linking demographic/user databases, access
market by access market, service capability databases (e.g., switch generics), and loop
databases on revenues, maintenance expenses, and investment. These databases must
be organized at ever finer levels of aggregation: it is simply not enough to have
state-wide or company-wide summary data for the detailed planning a competitive
business environment requires.

In a competitive environment it is not enough to have inventory records of physical
assets, such as copper and fiber; LECs must be able to link the physical asset
databases with revenue, expense and investment databases to uncover the cost and
revenue drivers. Understanding the relationships between physical environments (wire
pairs, switches) and demographic environments (high income, low income), and
financial information (revenues, value, investment), LECs will be in a much stronger
position to select the optimum technology to meet the market and the competition.

The physical link between the customer and the wire center, the subscriber loop, has
a definable cost structure in terms of external parameters such as subscriber density
or loop length, as well as in terms of the general technology deployed, copper, fiber,
radio. Since LECs have not developed wire center level databases, they are generally
unable to confront competition, technology deployment or both in real business terms.

40



This lack of consistently organized and easily retrievable critical cost and marketing
information is glaring when it is contrasted with the importance of the wire center in
telephony.

The importance of the wire center is four-fold:
o The wire center is the repository of switching/intelligence;
o The wire center is a node on the telco interoffice transmission network;
o The wire center is the focus of telco plant investment;

o The wire center is the organizing point at which customers are linked to the
network.

These four key roles for the wire center, as the telcos face increasing competition,
will become even more critical over time. What services will telcos deliver to what
customers on what timeframe? How will their competitors be organized? How do
telcos roll out new loop technology, which technology, when and where? The
questions facing every loop planner in a telco are: what, when, where and how much,
or: "what technology do I deploy, when do I deploy it, where do I deploy it, and for
how much cost?" These questions sound so simple, yet their ramifications cannot

even be remotely appreciated until all of the data required to make that decision is
comprehended.

Many telco engineers have an intuitive feel about these cost relationships, but
intuition and statistical analysis are two very different things. A telco engineer's
intuition is not much use to a planner several levels removed from operations defining
a long-term approach to loop technology deployment. Since most LEC loop planners
cannot formulate in mathematical or statistical terms the cost structure of copper,
meaningful comparisons between copper and new loop technologies cannot be made,
except on a case-by-case basis." Loop strategies are loosely formulated based only on
limited data and real opportunities for plant modernization are squandered.

Analysis of the economics of the local loop at the level of the wire center, whether
one deals with copper twisted pair, coax, fiber or wireless, begins with two distinct
factors:

o what is the historical cost of copper twisted pair?

* Imagine the difficulty in science if the laws of physics are reduced to ad hoc
analyses rather than synthesized into formulations applicable across a wide range of
situations. The insight gained from developing mathematical formulations of physical
law are demonstrable; on a smaller scale, mathematical formulations, using empirical

data and statistical analysis, should likewise yield insight into the dynamics of the
subscriber loop.
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o what are the cost drivers - size of wire center in terms of number of wire
pairs, wire pair density, loop distance from serving office?

From these fundamentals virtually all else flows. Since the available investment data
on LEC deployment of any loop technology is extremely scant, there has historically
been very few thorough analyses of cost drivers at the wire center level. Data is
traditionally kept at levels within a BOC somewhat higher than the wire center, such
as at the exchange area or district level.

Probe undertook a study of the cost structure of the copper loop, with special
emphasis on understanding the role of cost drivers, and how these drivers influence
replacements costs for copper twisted pair. It was not the study's goal to demonstrate
an economic preference for any particular loop technology; rather, to examine whether
the premise of present-day loop technology deployment strategies by telcos, especially
the BOCs, is fundamentally flawed. The flaws appear when one undertakes an
in-depth analysis of copper twisted pair.

The Local Loop and Wire Center study and the LEAP system comprise four primary
Tasks:

Task I.  Copper Loop Historic Cost Analysis

Task II: Copper Loop Replacement Cost Analysis

Task III: Wire Center Cabling Plan and Investment Analysis
Task IV: Cost/Benefit Analysis of Copper

ol elelNe)

This paper will summarize results from Tasks I and II.”

The analyses of the historic or in-ground (also referred to as embedded) and
replacement costs of the subscriber loop, and the cost/benefit analysis were performed
for five different configurations of wire centers of one of the larger Bell Operating
Companies (BOC).

588 wire centers (WCs)

388 exchange areas (EAs)

10 Local Access and Transport Areas (LATAS)
6 density groups (DGs)

4 urbanization classes (UCs)

Nk

The analysis in Task I and all subsequent Tasks required the merging of several
databases supplied by the BOC. These databases are identified below as to content
and as to level of aggregation as supplied by the BOC.

® One should refer to Probe's The Wire Center and Local Loop Study for a
fuller discussion of the methodology and results.
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Database 1: Level of Data: Wire Center:
o working wire pairs (WWPs);
o investment in the subscriber loop excluding structures (poles, conduits,
etc.);

o wire center code number: 10 digit alphanumeric identification of the wire
center;

Database 2: Level of Data: Wire Center:
o working wire pairs;
o available wire pairs (AWPs);
o defective pairs, idle pairs, etc.;
o working wire pair fill rate;

Database 3: Level of Data: Exchange Area:
0 exchange area name;
o exchange area service area in square miles;
0 exchange area access lines: residence, etc.;
o monthly tariff for the use of the loop by access line category: residence,
etc;

Database 4: Bellcore Local Exchange Routing Guide:
o wire center/switch code numbers;
o switch technology by wire center;
0 wire center zip code;
o exchanges served by wire centers;

Definitions: The basic statistical relations among these variables and the cost per wire
pair can be refined empirically through linear and multiple regression analyses of the
data. After a preliminary investigation we settled upon the following specific
definitions for the loop cost analysis:

Wire Pair: Wire pairs used for calculations are working wire pairs or available wire
pairs. Neither one leads to the best statistical fit for all applications, especially as the
issue of total network capacity is analyzed in Task III. The number of available wire
pairs does not, strictly in statistical terms, provide as good a predictive level as
working wire pairs for other applications. Finally, for some applications the relevant
base must be working pairs since these are the only revenue producing ones, i.e.,
working pairs' users carry the burden for available pair capacity. Unless specified, the
term "wire pair" can refer to either working or available.

Fill Rate: The fill rate is defined to be the ratio of working wire pairs to available
wire pairs, i.e., excluding defectives. Fill rate = WWPs/AWPs. This is a simplified
version since it introduces only marginal errors when one considers defectives.

Investment: Task I investment refers to historical or in-ground copper plant

investment in the subscriber loop. It excludes: (a) all investment in structures:
conduit, poles, ducts, etc.; (b) all loop electronics such as pair gain equipment.
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Historic investment is gross book investment, not net investment, i.e., accumulated
depreciation is excluded from the analysis and no adjustment is made for inflation to
account for differences in the timing of investments. When replacement costs are
considered in Tasks II-IV, structures' costs are likewise excluded; however, in Tasks
III and IV, the impact of digital loop carrier deployment is factored into the analysis.

Average Wire Pair Length: This is a derived quantity in Task I and it is not until
Task III where more realistic estimates of wire pair length can be made. The Task I
and IT estimates are based on mathematical models of simple wire center geometries
and are functions of the area of the wire center, the specific geometry employed
(circle, square) and the assumptions made on wire pair density (constant, lumpy, r-1
dependence). In the absence of a detailed statistical sample of loop lengths, one is
forced to use mathematical or engineering models.

Total Length: Total length of all wire pairs is defined as the product of the number
of available pairs and the average loop length in Tasks I and II. In Task III total
wire pair length is derived from the cabling plan.

Wire Pair Density: Density is defined as the number of either working wire pairs per
square mile or available wire pairs per square mile, whichever yields the best
statistical fit, and this is referred to as the average density of the wire center.
Regardless of the specific density function used for determination of loop length, the
average density will always be the same for a given wire center.

The geometry of the wire center has a marked impact on the relative embedded costs
of a twisted pair, and presumably this impact will translate into the replacement or
current costs of a twisted pair. Specifically, the operating assumption of this study is
that the relationship between investment per working wire pair and the geometric
variables is defined through one or more variations of standard multiple regression
relations.

This basic assumption is crucial for the development of the replacement cost models
of Task II. If the regression analysis yields strong statistical relationships between the
historic investment per wire pair and one or more of the geometric variables, then
one has a useful and valid approach to the analysis of the replacement cost per wire
pair. In general, one of the primary goals of this study was to define the cost drivers
in the local loop, and regression analysis of telco data was the most powerful tool
available.

This approach stands in contrast to the unstated assumptions made by many vendors
and operating companies underlying assertions that the average cost (replacement) of
a copper loop is $X, where X is some number, $1,500 or $1,800, for example. The
unstated assumptions are that wire pair costs are normally distributed around that
mean and that the standard deviation is rather small. If one can make the
assumption that costs are normally distributed and if one can specify the mean and
standard deviation for that distribution, then one has completely defined the issue.
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Our analyses of the data indicate otherwise and the regression analyses in Tasks I and
IT yielded some rather interesting results discussed in later sections.

Time Dependence: By using a set of simple, reasonable assumptions concerning time
dependence, it is possible to model in-ground investment per wire pair values as a
function of one of the geometric variables and time. Once a cost-driver relation is
employed, i.e., one or more of wire center size, wire pair density and average wire
pair length as the regressor variables, time dependence can easily be introduced in a
theoretical sense.

Table 1 contains a summary of the major findings from Task I and II alone of this
study of one large BOC's loop plant. This chart contains only a brief summary of the
more than 250 outputs that have been generated at the wire center level and now
capable through the LEAP program. Since the data can be aggregated at the wire
center, exchange area, LATA, density group and urbanization class levels, the actual

number of outputs for this study exceeds 1300.

Table 1
Summary of Major Findings
Data Element Quantity
In-Ground Investment $6,299.7M
Working Wire Pairs (WWPs) 13.548M
Available Wire Pairs (AWPs) 22137
AWP Fill Rate (WWPs/AWPs) 61.27%
Service Area in Sq. Miles 51,054
WWP Density (WWPs/SM) 265.38
AWP Density (WWPs/SM) 433.60
In-Ground Inv./WWP - Average $464.97
In-Ground Inv./AWP - Average $284.58
Replacement Cost (RC) - Before DLCs $27,642.6M
Replacement Cost/ WWP - Average - Before DLCs $2,062.38
Replacement Cost/AWP - Average - Before DLCs $1,262.27
Replacement Cost - After DLCs $22,360.8M
Replacement Cost/WWP - Average - After DLCs $2,062.38
Replacement Cost/AWP - Average - After DLCs $1,262.27
Wire Pair Length Total (Feet) - Before DLCs 418,460.0M
Wire Pair Length Total (Feet) - After DLCs 182,359.9M
Average Wire Pair Length (based on "Before DLCs") 21,951
Replacement Cost/WP-Foot - Before DLCs ($/Ft) $0.066775
Replacement Cost/WP-Foot - After DLCs ($/Ft) $0.122619

Task I: Historic Investment Analysis: The primary focus in Task I was to examine
statistical relationships between investment per wire pair and wire center "geometric”

parameters or variables. Twenty-six basic data elements for each wire center were
identified:
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wire center identification number (3 digit)
exchange area identification number (3 digit)
LATA identification number (2 digit)

WWP initial density group (1 digit)

AWP initial density group (1 digit)

initial number of working wire pairs (WWPs)
initial WWP ranking

WWP Fill Rate (WWP/AWP)

initial number of available wire pairs (AWPs)
initial AWP ranking

wire center area

wire center area ranking

initial total wire center wire pair investment
initial investment ranking

initial modeled average wire pair (loop) length
initial modeled average wire pair length ranking
initial modeled total wire pair length

initial total wire pair length ranking

initial historic (embedded) investment/WWP
initial historic investment/WWP ranking
initial WWP density (WWP/Area)

initial WWP density ranking

initial historic investment/AWP

initial historic investment/AWP ranking
initial AWP density

initial AWP density ranking

eleReNoNeNeNeoNelNeoleNelNolNeoNeollelNelNeolelNele e lle oo lle e

The data in the Table 2 shows that virtually none of the data elements displays a
normal distribution. The mean and median values are so far apart in all instances
that it is foolish to speak of a mean value of the cost of a wire pair as if that
number represents how the values are distributed around that mean. A normal or
even a symmetric distribution would have roughly 50% of the items above the mean
and 50% below the mean. In the case of the investment per wire pair, using the
average value for each wire center as representative of all of the wire pairs in that
wire center approximately two-thirds of all working wire pairs have below average
values for investment/WWP. If one assumes that within the larger wire centers the
investment profile follows that of the wire center distribution in general, then an even
higher percentage of wire pairs are below the average.

Wire Center Level Data Summary: The most useful and critical sets of analyses were
performed at the wire center level. A total of 588 data points are available for
analysis, providing sufficient cross-sectional information for rigorous statistical analysis.
Six linear regressions were run using data on working wire pairs. The regressions can
be run on available or working pairs, and both give strong, useful correlations. The
advantage of WWPs in the analysis is to correlate the cost of providing access to an
actual customer in-use pair (the customers carry the cost of all capacity); the
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advantage of using available wire pairs is to determine the cost drivers for bringing on
a unit of capacity. Both analyses are valid and both yield strong correlations. Table

3 below is based on WWPs,

Table 2
Basic Data Summary
Data FElement Standard Deviation Mean Median
Working wire pairs 27,354 19,866 6,324
WWP fill rate 10.14% 61.27% 57.04%
Available wire pairs 45,245 32,423 11,639
Wire center area (SMs) 94 87 56
Total WP investment (§) 7,959,627 7,626,995 4,229,364
Average WP length (ft) 8,756 11,619 14,861
Total WP length (ft) - 481,587,470 376,711,178 173,073,70
Investment/ WWP ($/WWP) 457.74 383.92 680.75
WWP density (WWP/SM) 4,457.41 228.80 93.87
Investment/AWP ($/AWP) 312.30 235.23 378.58
AWP density (AWP/SM) 8,059.19 373.42 163.93
Table 3
Summary of R? Values from Regressions: Wire Centers

Independent Variable Dependent Variables R?

Working wire pairs WWP density 8441

" Average WP length .1995

" Investment/ WWP 8236

" Total WP length .8850

" Total WP investment 9646

" WWP fill rate 4907

Average WP length WWP density 5831

" Investment/ WWP 5015

! Total WP length 0169

" Total WP investment 0918

WWP density Investment/ WWP 9359

" Total WP length 5422

Total WP investment 7098

" WWP fill rate 3964

WWP density & WWPs  Investment/ WWP 9381

" Total WP length 9901

b Total WP investment 9876

" WWP fill rate 4920
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The highest level of correlation between the historic or embedded investment per
WWP and the regressor variables is the combination of WWP density and WWPs,
with an R? of .9381. However, WWP density (note: average wire center density) is a
calculated field and is defined mathematically as WWP/Area, thus auto-correlation
effects are involved.®

The three most useful regression equations using working wire pairs are listed below:
investment/WWP as functions of WWPs, WWP density, and WWPs and WWP
density. In the formulas N is used for WWPs and D is used for average working
wire pair density. The exponential notation is also shown.

Eq. 1 Gie(N)
Eq. 2 Cy(D)
Eq. 3 ch(N D) = 2365.16N70-0387])"0.1885 _ 53¢5 {ge(~0.03871nN-0.19951nD)

8271.74N70-2%27 — g071 T4e 0 292710

Il

1911.03[)"0 2252 _ 1911.036‘0 .22521nD

An examination of Eq. 3 shows that historic investment per WWP declines faster with
increasing density than it does with increasing wire center size when both variables
are used. The use of these regression relations can provide some insights into the
cost structure of the loop, even at this rather early stage of the development of the
analysis. Figure 1 shows the relation between the raw data and the regression curve
for embedded cost.

Urbanization Classes: The most difficult analytical task was allocating the 588 wire
centers into a meaningful classification based on an intuitive understanding of how
density correlates with the level of urbanization, and, therefore, how investment/WP
correlates with the level of urbanization. The process we used here employs the
lognormal distribution statistical analysis. The analysis yields some interesting and
useful insights into how urbanization and investment/WWP are related.” Figure 2
shows four normal distributions derived from the lognormal analysis. Figure 3 shows
the summation of the four normal curves into one distribution.

The lognormal distributions have yielded a useful breakdown of the working wire
pairs into four general urbanization classes: urban, suburban, small town and rural.
This breakdown is potentially more useful than density groups since density groups
have no clear boundaries as to what is rural, what is small town, etc.

® The correlation between density and wire pairs is quite strong, with an R? of
.8441. The R? values for investment/WWP versus WWPs and WWP density
respectively are .8236 and .9359. The degree of correlation between investment/ WWP
and (1) WWPs, and (2) WWPs and WWP density is virtually the same (R* of .9359
versus .9381); adding WWPs as a regressor variable to WWP density provides little
additional predictability to historic investment/WWP.

" Refer to The Wire Center and Local Loop Study for a full explanation of the
mathematics behind this derivation.
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Table 4
Urbanization Classes Summary

Area Category Value
Urban Working wire pairs 8,041,813
Area (SMs) 3,319
Investment/ WWP ($/WWP) 286.97
Average WP length (ft) 8,357
WWP density (WWP/SM) 2,422.96
Suburban ~ Working wire pairs 1,754,269
Area 3,168
Investment/ WWP 452.63
Average WP length 13,631
WWP density 553.75
Small Town Working wire pairs 1,514,809
Area 14,139
Investment/ WWP 654.58
Average WP length 21,606
WWP density 107.14
Rural Working wire pairs 370,349
Area 30,248
Investment/ WWP 1,056.58
Average WP length 25,709
WWP density 12.17

Task II: Replacement Cost Analysis: Task II covers the replacement cost of the
copper twisted pair subscriber loop plant. Replacement cost is defined as the
investment in twisted pair cable and wire required to duplicate the wire network as it
would be configured if no fiber in the loop had been deployed. It does not include
the cost of structures, such as poles and conduit, or any costs associated with
rights-of-way, or any loop electronics and pair gain equipment. Replacement costs
parallel in definition the embedded or historic investment costs developed in Task L

There are two primary concerns in Task II:
o The magnitude of the average replacement cost of a copper twisted pair;
o The variation of replacement costs with the wire center geometric variables:

size in terms of the number of working or available wire pairs, average wire
center wire pair length, and wire pair density, either working or available.

The first part of this Task is an explanation of the derivation of the replacement
costs. The remaining parts of Task II parallel in format that of Task I, i.e., how

replacement costs are distributed by wire center, exchange area, LATA, density group
and urbanization class.
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Derivation of the Replacement Cost Function: Since the only data available on a wire
center basis are the number of working and available wire pairs, the total embedded
or historic investment still surviving, and the area served by the wire center in square
miles, the derivation of the replacement cost function by wire center necessarily
requires making several assumptions and deriving some related quantities. The
derivations used in this report, while seemingly complex, are straightforward analyses
incorporating data from depreciation studies, from the BOC Annual Report Form M,
and other BOC statistical data.’®

A more desirable situation would be to have several additional data items, such as
growth rates in historic investment and wire pairs by wire center. Since these were
not available these elements had to be modeled. The process used in this analysis
incorporates the following major steps:

o [Estimation of the overall growth rates in available wire pairs, working wire
pairs and total embedded or historic investment in wire pair plant.

o Depreciation study analysis to determine the amount of investment in
twisted pair plant surviving from each year over a 30+ year period.

o Estimation of the portion of total annual investment dedicated to the
expansion of the number of wire pairs as opposed to investment for
modernization or replacement of already existing wire pairs.

As shown in this section, the replacement cost per WWP is directly related to the
embedded cost per WWP for the same year. Thus, the time dependent formulation
of embedded cost per wire pair, both working and available, must be determined.

A non-uniform growth rate case yields an excellent fit between embedded cost per
working wire pair (WWP) and WWP density in units of WWPs per square mile. In
mid-198S, the base year, the regression had an R* = 0.9359 and for EOY 1990 R? =
9371. Regression analysis yields additional information in terms of the regression
constants. The regression relation is:

Eq. 4 Cy; = k(t)Dy;(1)*®

This is a rewrite of the relation from Task I with the one major change being that
the regression coefficient, a, is also now a function of time. This will lead to a slight
change in the shape of the regression curve over time.

While we will not devote space to the derivation of the following, it is interesting to
note the factors that lead to growth in the modeled values for embedded investment

° Refer to The Wire Center and Local Loop Study for the details of this
analysis.
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per WP. (Modeled values refer to the results of the regression analysis of the data.)
Using the regression result in Eq. 4, and substituting in for the various functions®, and
doing some algebra, the following relation for historic investment per WP growth rates
holds for each wire center j and for the ensemble average:

EQ. 5 1o, = (1+1)) [(1+15,)*V]D,(0) “©% - 1

There are three factors which contribute to the growth rate in the modeled values for
investment per WP. The first one, (1+r,), was discussed above and it is a reflection
of the impact of changes in labor rates, copper pricing and a