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EXECUTIVE SUMMARY

The market for telephone network services has been opened to
competition through a series of key decisions by the FCC. Chief among
those are the Above 890 decision, the MCI decision, and the Specialized
Common Carrier decision. Each of these decisions was reached amidst
controversy and concern over the impact of competition on the viability
of established telephone carriers and their ability to provide
universal service at affordable rates. Today, there is a new focus for
that concern, the "bypass threat.” Bypass refers to the provision of
telecommunications services without the use of telephone company
facilities, that is, a customer "bypasses”™ the network.

Innovations in the applications of various technologies have given
‘rise to increasing amounts of bypass activity. Not surprisingly, bypass
has been defined by various authors in various ways. One of the more
frequently used definitions is "the origination and/or termination of
telecommunications traffic without the use of telephone company
facilities.” Other definitions have spoken of bypass of the public
switched network and have included the use of telephone company private
lines as a form of bypass; some definitions exclude intralocation
traffic, and others consider bypass to occur only if similar facilities
are available from the telephone company. This report contends that
bypass is simply another source of competition. The study results
confirm that there is emerging competition for nearly all telephone
company services. This is the expected outcome of the technological
advances and procompetitive regulatory policies that have characterized
the telecommunications field in recent years.

Many parties have spoken of economic versus uneconomic bypass, the
latter being bypass that occurs because telephone company services are
overpriced in relation to actual costs. Economic bypass is that which
occurs even when telephone company services are correctly priced. This
report suggests that a distinction between "avoidable” and "unavoidable"”
bypass might be more appropriate. Avoidable bypass includes uneconomic
bypass, and also includes bypass that occurs because of other factors
such as excessive overall costs of the telephone company, unaggressive
or inept marketing procedures, inadequate responsiveness to customer
needs, and unnecessary regulatory restraints. Avoidable bypass 1s a
preferred term because it encompasses a broader spectrum of reasons for
bypass and because it places the responsibility for this sort of bypass
on both the regulators and the telephone companies. Unavoidable bypass
is that bypass that occurs when market forces are functioning well, and
telephone company services are correctly priced.

iii



The bypass issue is especially important because of its potential
effect on universal service. If large numbers of customers install
alternative telecommunications systems and thereby reduce their use of
telephone company facilities, there could be significant amounts of idle
telephone company plant. If the costs of this idle plant were then
spread among remaining customers, rates would rise, leading to more
bypass and also to drop-offs of residential customers. Bypass by many
large customers can lead to significant amounts of stranded plant
causing financial problems for the carriers as well as rising rates for
remaining customers. Because of these potential problems it is
important to understand why bypass is occurring today and how it affects
the use of telephone company services.

ight basic bypass technologies have been identified that make it
possible for customers to provide their own communications facilities.
The major bypass technologies are satellite, microwave, digital
termination systems, coaxial cable TV, fiber optics, local area
networks, teleports, and cellular mobile telephone. Each of these
technologies has introduced new alternatives in supplying business and
residential telecommunications services. Satellite communications are
offering new small earth stations with disks measuring 2 feet in
~diameter and weighing 15 pounds. These earth stations receive
“transmissions from broadcast satellites to distribute video and data
information to homes and offices. High frequency microwave systems are
emerging as an important supplier of short haul communications in
" crowded urban areas. These microwave systems operate at 18 GHz and 24
GHz with a range up to 8 miles.

Digital termination systems (DTS) are a new type of system
providing digital metropolitan private line service by employing
efficient microwave systems and a central distributing switching center.
There are over ninety-four DTS applications for extended and limited
carriers in over fifty cities. Cable TV is playing an important role in
metropolitan communication networks for private business networks and
enhanced residential services. Coaxial cable provides higher capacity
than local loops to distribute voice, data, and video transmissions.
These networks are being used to connect businesses directly with
interexchange carriers while providing high speed data transmission and
video services. Fiber optics has the greatest potential for replacing
coaxial cable and copper wire as a network medium. TIts attributes
include high capacity, low noise, light weight, and high security.

Fiber optic cable is being installed by most major telecommunication
companies to increase capacity along their high density traffic routes.

With new applications in data communications, local area networks
(LANs) are being used to interconnect communication and data processing
equipment to form a single homogeneous network. These networks would
allow users of dissimilar equipment to exchange information without the
requirement of a central processing center. LANs are usually applied
to intraoffice communications. Many of the technologies above are
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being integrated into teleport facilities to enhance real estate value.
Teleports provide common telecommunication services to a multitenant
facility that includes long haul satellite communications, video
teleconferencing, central PBXs, and a local area network to inter-—
connect data processing and switching centers.

A telephone survey was taken of a nationwide random sample of
large manufacturers and financial institutions. The sample consisted
of 700 locations of manufacturers 300 locations of financial institu-
tions, each with 500 or more employees. Completed responses were
received from 561 locations. The actual response rate was 63 percent,
since 109 locations in the original sample were deemed ineligible, for
such reasons as duplicate names, small size, or having gone out of
business.

One goal of this study was to find out the extent to which all
telephone company services are being replaced by privately supplied
systems. A second goal was to uncover the reasons for bypass. A third
was to identify characteristics of bypassers.

Sixteen percent (89) of the 561 respondents are bypassers. That
is, they either have a bypass system in place or they have made a firm
commitment to install one. A firm commitment was defined as having at
least secured a bid for the installation of bypass facilities. The
bypassers typically have multifaceted systems, using a combination of
technologies. Forty percent have private microwave systems; 49 percent
have local area networks (LANs); 27 percent use satellite/customer
earth station facilities; 39 percent use digital termination systems;
33 percent use fiber optics; 17 percent use teleports; and 58 percent
use coaxial cable. Only 1 of the bypassers uses only a LAN.

The survey was not designed for the purpose of forecasting the
future use of bypass. Nevertheless, four facets of the responses
indicate that the use of bypass facilities is increasing. The first
one is that most (fifty—eight of eighty-nine bypassers) of the systems
in place today have been installed since 1980, while only sixteen were
installed prior to 1980. Secondly, twenty~two of those bypassers with
a system in place today have made firm commitments to expand their
bypass facilities. Thirdly, ninety respondents who are not defined as
bypassers are currently considering the use of bypass systems.
Finally, of these ninety now considering the use of bypass systems,
twenty-nine had previously considered and rejected the use of hypasse.

The eighty-nine bypassers were located in 35 states. Twenty-one
of the states are represented by single bypass locations while 2 of the
35 states have 23 of the bypass locations in the completed sample. The
bypass locations were typically part of multilocation firms, with only
5 being single location firms. The total number of locations ranged up
to 700. Forty-seven of the bypass locations were headquarter
locations. Employment at the respondent locations varied from 522 to
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11,000 with a mean of 2,072. Thus, there was substantial variation
among the bypassers regarding their location and size. The fact that
the bypassers were not evenly distributed across the natiom is to be
expected since industrial locations are not evenly distributed. This
lack of geographic uniformity has important policy implications. Tf
additional regional or statewide surveys confirm this uneven impact of
bypass, regional or state-by-state policies will be more effective than
uniform, nationwide policies.

This lack of uniformity among bypassers was also observed with
respect to telecommunications traffic patterns. There was no dominant
pattern among the bypassers with respect to the percent of employees
who use the telephone or the percent of calls that are incoming.
Bypassers did tend to have more outgoing than incoming data
transmissions (only eighteen [20 percent] reported that incoming data
transmissions were more than 50 percent of total data transmissions),
but there was still variability in the percentages reported. Finally,
there was no prevailing pattern regarding the percent of the company's
total bill generated at the bypass location. At most, the bypassers
can be characterized as typically being part of a multilocation firm
and tending to have more outgoing than incoming data transmissions.

The bypassers had average monthly bills from the telephone company
in 1983 (excluding customer premises equipment) ranging from $500 to
$12 million, with a median of $40,000. With few exceptions, these
bypassers are clearly significant customers of the telephone company.

The bypass systems are used most frequently for voice
communication, followed by voice grade data traffic. Only fourteen (15
percent) of the respondents who are bypassers use their systems for
video traffic, and four use their bypass facilities only for video.
Seventeen (19 percent) reported that 100 percent of their bypass
traffic 1s long distance while eighteen (20 percent) said none of their
bypass traffic is long distance. Eleven (12 percent) reported that 100
percent of their bypass traffic is intracompany, interlocation, while
twenty-two (24 percent) said none of their bypass traffic is of this
type. Thirteen (14 percent) reported that 100 percent of their bypass
traffic 1s intralocation and twenty-nine (33 percent) reported that
none is intralocation traffic. While it would be tempting to dismiss
intralocation traffic as unimportant relative to long distance traffic
in terms of its impact on telephone company revenues and plant
utilizations, this would be a mistake. The impact of this type of
traffic is a function of the number of buildings involved and the type
of telephone company service being replaced. The loss of intralocation
traffic of large customers could mean a significant reduction in the
use of telephone company services. The detailed responses regarding
the types and jurisdictions of traffic carried or bypass facilities

suggest that the typical bypasser is using bypass for several kinds of
traffiCG
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One of the major controversies surrounding bypass has centered
around the reasons for bypass. Many contend that price is the reason,
while others contend that bypass occurs primarily for nonprice reasons.
There are two major questions to study relative to the role of price in
the bypass decision. One is the question of which prices are
influencing the bypass decision. The second is the question of what
set of attributes is being purchased at a given price.

Economic theory tells us that price is not the sole determinant in
a decision between two products except for the case of homogeneous or
identical products. The choice between bypass systems and telephone
company services is not a decision about identical products. These are
products with varying degrees of product differentiation, and therefore
it becomes important to discover what the consumer is choosing to buy
at the price he is willing to pay. That is, what attributes of a
communication system are important to the customer? The fact that
price influences the decision is simply a statement that there is an
upper limit to the amount that the customer is willing to pay for an
attribute or, conversely, that there is also a price sufficiently low
that the customer will forgo a set of attributes.

The NRRI survey reported here was designed to uncover the set of
attributes that customers seek when the bypass decision is made.
Therefore, several questions were asked of the bypassers regarding the
factors that influenced their decision to bypass. The companies were
read a list of six factors that have frequently been mentioned as
~important in the decision to bypass. They were asked to indicate
whether each of these was "very important,” "important,"” or "not
important” in their decision. The six factors were:

1. 1Inability of telephone company to provide desired services
(availability)

2. Greater reliability of bypass facilities (reliability)

3. Greater flexibility cf bypass facilities (flexibility)

4. Concern over control, security, and/or privacy (security)

5. Price of telephone company services (price)

6. Stability of prices cver time (stability)

Each of the factors named was considered very important by some
respondent, and each was considered not important by some respondent.
Price, as would be expected, was most frequently cited as very important
(55 percent of bypassers); flexibility had the next highest frequency as
a very important factor (46 percent), followed very closely by price
stability (45 percent). Availability was cited as not important by more

bypassers (42 percent) than any other factor, and 36 percent said

vii



security was not important. Seventeen percent said price was not
important,

Given the assumption that the bypass decision was influenced by
more than one factor, and in order to get additional insight into the
relative importance that each factor plays in the decision to bypass,
the bypassers were then asked to rank those factors that they
considered either somewhat important or very important.

Sixty-four percent of the bypassers ranked price as one of the top
three factors in their bypass decision. Flexibility was ranked as one
of the top three factors by 42 percent of the bypassers; stability by
40 percent; reliability by 36 percent; availability by 29 percent; and
security by 19 percent. While price, flexibility, and stability have
been mentioned most frequently as being significant in the bypass
decision, each of the other factors was considered important by
substantial numbers of bypassers.

The respondents were read a list of telephone company prices and
asked to indicate which were significant in their decisions to bypass.
MTS rates, both state and interstate, were cited as influencing the
bypass decision by fewer bypassers (15 percent and 26 percent
respectively) than were nearly any other prices. State private line
rates were cited by 40 percent; interstate private line rates by 36
percent; interstate WATS rates by 31 percent and intrastate WATS by 26
percent. Interestingly, 38 percent cited a proposed intrastate end-
user charge as significant and 33 percent cited the interstate end-user
charge. Various local service rates (including those for (1) Centrex,
(2) PBX trunks, (3) local measured service, and (4) intracompany
trunks, tie lines, and off-premises extensions were cited a total of
113 times, with each being cited by a significant percentage of
bypassers.

The data show that several prices, including local service prices,
are considered to be significant by bypassers, and there is no one
pattern of prices that most frequently influences the bypass decision.
A similar pattern exists for those nonbypassers who are currently
considering bypass. Sixty~five percent cited intracompany trunks, tie
lines, and off-premises extensions; 59 percent cited proposed
intrastate end-user charges; 56 percent cited PBX trunks; 48 percent
cited the interstate end-user charge; 44 percent cited intrastate WATS
rates; 42 percent cited interstate private line rates; 38 percent cited
local measured service; 34 percent cited interstate MTS; 32 percent
cited intrastate MTS; and 23 percent cited Centrex rates.

These results point toward at least three considerations relative
to policy options. One, that to view any one price as being
responsible for bypass is faulty. Two, any attempt to adjust a given
price (and consequently alter revenue requirements for other services)
will risk retention of customers for one service at the expense of
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other services. Three, the number of times that local service prices
were cited as significant suggests that local bypass is important and,
therefore, deserves more attention than it has received in the past.
Given the variety of prices that influence the bypass decision, it is
not possible to manipulate any single price in order to forstall all
bypass.

The conventional wisdom is that a company that bypasses reduces
its use of all but the most basic local service. However, there is
substantial question about the extent to which bypassers do, in fact,
reduce their use of telephone company services. Therefore the survey
contained questions designed to supply information on this issue.

While every telephone company service has been reduced by some
bypassers, in no case have all bypassers with the equivalent service
capability in their bypass system reduced their use of telephone
company services. This might imply that some bypass systems have been
built to accommodate either growth in existing customer needs or new
services needed by the customer. It could also imply that existing
bypass systems have excess capacity and therefore pose a future problem
to telephone companies. Clearly more research is needed on the
capacity and usage of bypass systems.

The use of intracompany trunks, tie lines, and off-premises
extensions has been reduced by more bypassers than has any other type
of service. This is understandable in light of the number of bypassers
with local area networks. The revenue loss to the telephone company
from these services is typically assumed to be less significant than
the revenue loss from many other services. However, the full impact of
these decreases cannot be measured without knowing the ways in which
the bypass facilities are being used. To the extent that any of these
bypass replacements for intracompany trunks, tie lines, and off-
premises extensions result in reductions of local switched minutes of
use, the effect could be significant. For example, a large factory
with several buildings scattered over many acres, which had its own
switch and intralocation trunks or lines, could carry all intracompany
communications and significantly reduce the use of Centrex lines, PBX
trunks, or other local lines. Similarly, banks with several branches
or business locations with several buildings could achieve the same
effect. The percentage of bypassers with local service capability in
the system who have decreased their use of telephone company facilities
suggests this may be happening.

The use of bypass facilities for toll services is particularly
interesting since this is currently the focus of much of the public
policy debate. The survey data show that in no case did all bypassers
who had used a particular telephone company long distance service
acquire bypass facilities capable of providing that service. With the
sole exception of intrastate 56-Kpbs private lines, the percentage of
users of telephone company private line services who have the
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equivalent capability in their bypass system is significantly higher
than the percentage of users of MTS/WATS who have the equivalent
capability in their bypass system. This would seem to imply that more
bypass systems are being acquired to replace private line service than
are being acquired to replace MIS/WATS services.

Typically, less than half of those who used a particular telephone
company service acquired an equivalent capability in their bypass
systems. Also, typically, 60 percent or more of the bypassers who
did acquire an equivalent service capability reduced their use of
telephone company facilities.

The reduction in usage of telephone company services was
significant in many instances, although the overall nationwide impact
is less significant. For example, two of the five bypassers who
reported the percentage decreases in their use of state MTS services
reduced their usage by 100 percent. These two bypassers represent 8
percent of bypassers who used state MTS services prior to acquiring
their bypass facilities, and only 2 percent of all bypassers. Four of
-the twelve bypassers reporting the amount of decrease in usage of
interstate OUTWATS reported a 100 percent reduction in use. These four
bypassers represent 25 percent of those who reported their percentage
decrease, 17 percent of those bypassers with the equivalent service
capability, and only 4 percent of all bypassers.

The number of bypassers reporting various percentage decreases is
too small to draw definitive conclusions. The data do suggest that
there is considerable diversity in the degree to which bypass systems
displace the use of telephone company services. Some bypassers
substantially decrease their use of telephone company services, while
others reduce their usage by limited amounts or not at all.

The fact that there appears to be no immediate overall effect from
bypass should not be interpreted to mean that no policy responses are
needed. What it does mean is that in many cases there is time to make
reasoned adjustments in policy to adjust to the increased use by
customers of competitive alternatives to telephone company services.
How much time there is will vary among locales. In areas or services
with large amounts of bypass activity the reaction may need to be
prompt. The needed responses are easy to identify, but less easy to
apply. A state commission would first identify the types and extent of
bypass activity in its state and the reasons why it is occurring. This
would determine the speed at which other responses should be taken.
Then rate structures that ultimately reflect the costs of various
services could be designed. These steps by both the telephone company

and regulatory commissions would remove some of the causes of avoidable
bypass.

Since there appears to be no single prevailing pattern to bypass
activity and it appears to be developing at uneven rates across the
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country, the most logical policy approach would seem to be one that
reflects the degree of development of competitive telecommunications
markets in particular states and regions. A uniform national policy
risks distorting market development. An alternative to the interstate
end-user charge is to decrease interstate subscriber loop cost
allocations. Such a change in cost allocations could reduce incentives
for MTS/WATS bypass including direct connections between a customer's
premises and an interexchange carrier, while at the same time allowing
the state regulatory commissions the flexibility needed to tailor rate
designs to reflect the actual status of market development in their
states.

Most of the recent discussion regarding interexchange bypass has
been based on its potential. As mentioned, the potential for local
bypass is also great. Currently, most of the local activity is in
intracompany trunks and lines, and in LANs. Yet there has been little
analysis of the extent to which local loops and local switched traffic
is being reduced by the use of local bypass systems, or even if there
has been any reduction at all. It may be that currently most of the
local bypass is in incremental traffic and is not in existing telephone
company usage. However, recent trends in technological innovations
create the potential for extensive local bypass, as switched voice
communications are routed through private systems and private systems
are developed that reduce the number of local loops needed. While some
monitoring and study of residential drop-offs has been done (and should
be continued), it is also important to begin to monitor and study
changes in the way large business customers are using local telephone
company facilities.,

One long term result of this competitive activity may be a
reduction in the necessary capacity of the telephone company's local
service plant, in which case the regulators will be faced with
difficult decisions regarding the "stranded” investments. Another
possibility is that the total market for telecommunications services

will grow, but the telephone company may, in the long run, be offering
a different product mix.






TABLE OF CONTENTS

LIST OF FIGURES ¢ ¢ o o o o o 6 o o s o
LIST OF TABLES ¢ ¢ ¢ o ¢ o o s o s o s o o o
FOREWORD ¢ o o o o o o s o s o o o o o s
ACKNOWLEDGEMENTS ¢ ¢ o o s » s o s o o @

Chapter
1 THE BYPASS CONTROVERSY: o s « o o o o s s o @

Introduction o« « o s e o s o o o o o o s o o s
Historical Developments. « o o o o o o o o o o
Definitions of Bypass. « s « s o ¢ o s o« o o o
Significance of the Bypass Issue o ¢ o o o o »
Summaries of Four Other Surveys of Bypass
Activitye ¢ o o o o o 6 o o s s s o o o o @
Objectives and Organization of This Report . .

2 AN OVERVIEW OF BYPASS TECHNOLOGIES
AND THEIR APPLICATIONS: ¢ s ¢ ¢ o o o o o o =

Introduction L] o L d ° ° ° L ] L] L] ® o L e L] ® e L]
Applications of Bypass Technologiese. o « o o &
Comparing Bypass Technologies: A Summary . « »

3 METHOD AND RESULTS OF THE SURVEY OF COMMUNICATIONS
USERS e e e ® ° ® L] L] L] L3 e e L] L] L] L] L] e

Survey ProceduresS. « ¢ ¢ o o o s o o o s o o o
Some Survey ResultSe o « o o o s ¢ o ¢ o o o o

4 CHARACTERISTICS OF BYPASS ACTIVITY: FURTHER
SURVEY RESULTS AND SOME POLICY IMPLICATIONS . . &

Corporate Characteristics of Bypass Locations.
Characteristics of Traffic Carried by Bypass
Systems o o « s o o o ¢ 5 s & 5 o s o o o @
Reasons for Bypass o s o o o ¢ o 6 o s s s o
Policy Implicationss « o« o o« o o ¢ o o o o o o
Effect of Bypass Activity on Telephone
Companies « s ¢ 2 s s s s o s o o s o o o &
Chapter Summarye ¢ s o o o« o = o o o o o o

5 A DISCRETE CHOICE MODEL ANALYSIS OF THE BYPASSING
DECISION. L] e L] ® L] L] L] @ L] @ e

e @ o e 8 e e e o

The Basic ISSU€:c o s s o o o s o o o s o s o &
Discrete Choice Models Methodology « « « o o o«

xiii

xvii
xxiii
XXV

Page

11
17

19
25
27
27
38
55
61
61
69
81
81
87
95
103
113
125
129

129
130



Chapter

Estimation of the Logit Model. . « o ¢ & o o«
Empirical ResultSe o o o 6 o ¢ s o o s s o o
ConclusionSs o s o o ¢ o s 6 « o s 5 o s o o

6 POLICY RESPONSES TO BYPASS ACTIVITY ¢ o ¢ o o &

Introduction o« « o o o ¢ s o s o o o s s o o
Policies for Limiting Avoidable Bypass . « =
The "Stranded Investment” Problem. o « o o «
Summary and Recommendations for Further Work

Appendix

A EIGHT BASIC BYPASS TECHNOLOGIES . ¢ ¢ o o ¢ o o
Satellite Communications « « o o o o o o o &
Private Microwave: « o » o o ¢ o o o s o o o
Digital Termination Systemse ¢ « o o o s o o
Local Area NetworkSe o o ¢ o o o s o o o o &
Coaxial Cable TV s o ¢ o o o o s o s o o o o
Fiber Optics L] L) o ® L] L] ® ° L L] L) ® [ L3 L) 1]
Teleports. ® L] L] ° e L] e L] e 9 - ° ® ® o L] o
Cellular Mobile Telephonee « « s o ¢ o o o o

B INSTRUCTIONS FOR INTERVIEWERS : o « o o o o o o

C DESCRIPTION OF DUN'S SAMPLING POPULATION. . . -«

D SURVEY QUESTIONNAIRE: ¢ o o o o o o o o o o o s

E RESPONSES FROM NONBYPASS LOCATIONS. o o o o o o

F RESULTS OF t-TESTS FOR SIGNIFICANCE OF

DIFFERENCES BETWEEN BYPASSERS AND NONBYPASSERS.

Results of t-Test Analyses between Bypassers
and Nonbypassers Who Are Considering
Bypass s o o o o o 6 o o o 6 o o o & o o

Results of t-Test Analyses between Bypassers
and Nonbypassers Who Are Not Considering
Bypass o o « o o o ¢ s s o o o o o s o o

Results of t—Test Analyses between Bypassers
and All Nonbypassers « « ¢ o o o s o o @

Results of t-Test Analyses between
Nonbypassers Considering Bypass and
Nonbypassers Not Considering Bypass. . .

xiv

@

Page
132
135
142
143
143
147

171
176

179
179
191
195
200
207
213
219
223
233
245
249

263

279

280

283

286

289



Figure

A-10
A-11
A-12

A-13

A-14
A-15

A-16

LIST OF FIGURES

Examples of Network Topologies « ¢ o ¢ o o s o o

Digital and Analog Signal Formats. o « o «

Data Communication ServiceSe « o ¢ o ¢ o o

Typical End—to-End Satellite Communications Link
Basic Satellite Communications Configuration . .

Typical Satellite Receiver/Transmitter Block Diagram

Frequency Re-Use by Using Spot Beams. ¢ »

Example of a Digital Termination System. .

Transmission Cells for DTS Antenna o o« « o

Frequency Re-Use Plan o s o o s o o o o o

Example of a TDMA Transmission « ¢« ¢ o o o«
Local Area Netﬁork Toéologies. e s s o o &
Local Area Network Transmission Media. . o
Typical One-Way Cable Distribution Network
Types of Opticél Fiber o o« ¢ ¢ o o o o o o

Teleport with Shared Services for
a Multitenant Facllity ¢ ¢ ¢ ¢ ¢ s o o o

Cellular System Configuration. . « « o & &
A Seven—-Cell Frequency Re-Use Plan. . . »

Three—=Stage Cell Splitting « ¢ o ¢ o o o »

Page
31
34
36

181

183

188

190

196

198

198

199

201

204

209

217

221
226
228

230






Table

1-1

2-2

2-3

2-4

3-7

3-8

3-9

LIST OF TABLES

Selected Results from Toﬁche Ross Studies of Bypass
High Frequency Microwave Manufacturerse. « ¢ o« « o «
23-GHz Gemlink Hardware Costs and'Performance e o o
Microwave Frequency Comparisons o « s « « o o s o o
DTS Applications (August 1983)c o o o s o o o o o o
Companies Offering Local Area Networks. « ¢ o o o =
Fiber Optics and Microwave CosStSe ¢ ¢ o o s o o o o
Teleport Projects in Progress « o s« s o o o o o o s
Top Thirty Cellular Radio Markets ¢ o o o ¢ o o o

Major Applications and Characteristics 6f Bypass
TechnologieSo‘vo0c-o-0-ooonooo

Population Size by Stratume « s« o ¢ s o s o o s o o
Sample Size by Stratume o o o ¢ o o o o o o o o o o
Response Rate to Survey « ¢ o o o o o o o s o o o o

Number and Percentage of Respondents Who Are
Bypassers and Nonbypassers s « s« s o o o o o o o

Number and Percent of Nonbypassers Currently
Considering the Use of Bypass Facilities « o o »

Number of anbypassers Who Have Considered Bypass
and Rejected It in the Paste ¢« « o o o s s s o @

Number of Ekisting Bypass Systems by Date of
Installation L] ® ® ® e o ° L] e @ L] ° L] L] @ L] L] ®
Number of Respondents with Existing Bypass Systems
and with Firm Commitments to Install a Bypass
Sys tem @ o L] L] L e e L] L © ® e L] L] o ° L] L] ® L] o
Number of Réspondents Who Bypass, by Type of
Bypass Technology Used = o o o o o o o o o o o &

xvii

Page

22

41

42

42

44 & 45
46

50

52

54

58
67
67

69

72

73

74

75

76

77



Table

4-6

4-7

4-8

4=9

4-10

4-11

4~12

4-13

4-14

4-15

LIST OF TABLES—Continued

Number of Bypassers by Total Number of
Company LocationSe o o o s« o o o o ¢ o o o« ¢ o o

Number of Bypassers by Number of Employees. o« ¢ o o

Number of Bypassers by Percentage of
Employees Who Use the Telephonee ¢ s o ¢ o o o @

Number of Bypassers by Percentage of Calls
That Are Incoming. e s s o o s 2 o s s o s o o &

Number of Bypassers by Incoming Data Transmissions
as a Percent of Total Data Transmissions « « « o

Number of Bypassers by Percentage of Company's

- Total Telecommunications Bill Generated at
the Bypasser's Locatione « « s o o o o o o o s

Number of Bypassers by Percentage of Traffic on

Bypass Systems That Is Data Transmissions. . o .

Percent of Bypass Data Transmissions That Are
High Speed Data Transmissions:. o s o « s o o o o

Number of Bypassers by Percentage of Bypass Traffic
That Is Long Distance Traffice o ¢ s« o o o ¢ o o

Number of Bypassers by Percentage of Bypass Long

Distance Traffic That Is Interstate. o o « ¢ o o

Number of Bypassers by Percentage of Bypass
Traffic That Is Video Traffic. « ¢« ¢ o o o o o o

Number of Bypassers by Percentage of Bypass Traffic
That Is Intralocation Communications « ¢ « o o o

Number of Bypassers by Percentage of Bypass Traffic
That Is Intracompany, Interlocation
CommunicationSoo-ooooc-uooooo“.

Number of Bypassers Who Report Either O or 100
Percent for the Type of Traffic Carried on Their
BypaSS‘FaCility-oooooaoecatooo'o

Number of Bypass Locations by Type and Location
of Traffic Carried by the Bypass Systems o o« o »

xviii

Page

82

83
84
84
85
86
88
89
90
91
92

92

94

94

95



Table

4-16

4-18

4~19

4-20

4-21

4-22

4-23

4-24

4-25

LIST OF TABLES-Continued

Number of Bypassers by Their Rating of the Relative
Importance of Various Factors in the Decision
to Bypas S @ ® ® L3 ° L] ® L] L] ° . ° L] o e ® ° L] ®

Number of Bypassers by Their Rank Ordering of
the Importance of Various Factors in the
Decision to BypasS: « « o s s o o o o o s o o o

Number of Bypassers by the Cumulative Rankings
for the First Three Levels of Importance of
Various Factors in the Decision to Bypass s« « o

Number and Percentage of Bypassers for Whom Each
Combination of Three of the Six Listed Factors
Is Ranked in the Top Three Levels of Importance
in the Bypass Decision. ¢« ¢ o ¢ o o o s o o o @

Number of Nonbypass Locations Currently Considering

Bypass Who Cited Each Factor as a Reason for

Considering BypasSe s o o o s o o o o o o o o o o

Number of Bypassefs by the Telephone Company
Prices Considered to be Most Significant in the
Decision to BypassSe o« s s o s s s o o o s« o o o

Number of Bypassers Who Ranked Price "First" Among
Factors Influencing the Bypass Decision, by the
Telephone Company Prices Considered to be Most
Significant in the Decision of Bypass « « s o o

Number of Bypassers Who Ranked Price "First"”
Among Factors Influencing the Bypass Decision,
by the Various Combinations of Telephone
Company Prices Considered to be Most
Significant in the Decision to Bypass « ¢ s o o«

Number of Nonbypassers Who are Considering Bypass,
by the Telephone Company Prices Considered to
be Most Significant in the Decision to Bypass .

Number of Bypassers by Type of Reliability
Concern « o s s s s s o 6 o o o o o

e e e o ¢ o

xix

Page

98

100

101

102

103

104

105

106

108

111



Table

4-26

4-27

4-28

4-29

4-30

4-31

5~1
5-2

6-1

6-2

LIST OF TABLES—Continued

Number of Bypassers with Direct Connections
between Their Premises and the Point-of-
Presence of an Interexchange Carrier, by
Their Rank Ordering of the Importance of
Each Factor in the Bypass Decisions « ¢« ¢« o s o o

Number of Bypassers with a Direct Connection
between Their Premises and the Point-—of-
Presence of an Interexchange Carrier, by the
Telephone Company Prices Considered to be

Most Significant in the Decision to Bypasse. « o «

Number of Bypassers Who Decreased Their Use of
Telephone Company Services as a Result of Their
Bypass Systems, by Service and the Percentage
Decreases in Usagees ¢ o o o ¢« s o o s o o o o o a

Number and Percent of Bypassers by Their Average
Monthly Bill From the Telephone Company in 1983 .

Average Percentage Savings in Monthly Telephone
Company Bills as a Result of the Use of Bypass
FaCilitieSéo-c'oooooaoo.ooooea

‘Number of Bypassers in Each Range of Average

Monthly Bill From the Telephone Company in 1983,
Cross Tabulated with the Average Percentage
Savings in Telephone Company Bills o+ ¢ « o s o o o

Statistics of the Independent Variables in the
Case of the Analysis of the Variable ABYP

(N=311).' ¢ @ © © e e © @ © e @ © ® e © © ©°© e o

Statistics of the Independent Variables
in the Case of the Analysis of the
Variable CBYP (N = 286) e L] L] ® L @ L] e L e L ® L]

Number of Bypassers with Direct Connections to an
Interexchange Carrier Who Decreased Their Use
of Telephone Company Services as a Result of
Their Bypass Systems, by Service. o« « ¢« o o o o &

Number of Bypassers Whose Bypass Traffic Is
75 Percent or More Long Distance, Who Decreased
Their Use of Telephone Company Services as a
Result of Their Bypass Systems, by Service. « . .

XX

L2

®

Page

115

116

120

124

125

126

138

140

153

155



Table

6-3

6-4

6-5

LIST OF TABLES~Continued

Number of Bypassers Whose Average Monthly
Bill from the Telephone Company is $100,000
or More, Who Decreased Their Use of
Telephone Compary Services as a Result
of Their Bypass Systems, by Service. « « o o o

Telephone Company Prices Considered to Be
Most Significant in the Decision To Bypass,
by Those Bypassers for Whom 75
Percent or More of Their Bypass Traffic
Is Long Distance o« o o o o o s o o o s o o o =

Telephone Company Prices Considered to Be Most
Significant in the Decision to Bypass, by
Those Bypassers with an Average Monthly
Bill from the Telephone Company of ,
$100,000 Or MOT@ o o s « s o o o o s o s o o o

Major Categories of Communication Satellites. . .

Satellite Networkqserviées. e ¢ o 6 o o o o .’. R

United States Domestic Satellite'Transponder
Demand Estimate (December 1983). « ¢ o o ¢ o &

Digital Microwave Range o o ¢ ¢ o s o o s o o o o
Private Mobile Radio Serviées c .o o+ & & .v. o e

Number and Percent of Nonbypassers that Are
Headquarters Versus Branch Locations « ¢ o o

Number of Nonbypassers by Total Number of Company
Locations. o & e ° e ° L] e ) L) L] L e e ] L] ® ’ ®

Number of Nonbypassers by Number of Employees . .

Number of Nonbypassers by Percentage of Employees
Who Use the Telephone in Their Work. « o o o

Number of Nonbypassers by Percentage of Company's

Total Telecommunications Bill Generated at the
Nonbypasser’'s Location « o « o o o o o o o o o

xxi

Page

156

161

162
180

191

192
194

224

264

265

266

267

268



Table

E-6

E-7

E-14

LIST OF TABRLES—Continued

Number of Nonbypassers by Percentage of Calls
That Are Incominge o o o ¢ ¢ ¢ o s s o o o o o o

Number of Nonbypassers by Incoming Data
Transmissions as a Percent of Total Data '
Transmissions s « s« o s o s« ¢« o o ¢ o o o o o o o

Number of Nonbypassers by Percentage of Total
Traffic That Is Data Transmission « o « « o o o o

Number of Nonbypassers by Percentage of Data Traffic
That Is High Speed Data Transmission. « « « o o o

Number of Noﬁbypassers by Percentage of Total
Traffic That Is Video Traffic o o o o o ¢ ¢ o o o

Number of Nonbypassers by Percentage of Total
Traffic That Is Long Distance Traffic « « ¢ ¢ o o

Number of Nonbypassers by Percentage of Total
Traffic That Is Intralocation Traffic ¢ s o o o o

Number of Nonbypassers by Percentage of Total
Traffic That Is Intracompany, Interlocation
Traffic L] Q © e ® e L] ® L] L] ® L) L] L] e L] L] Ll

‘Number of Nonbypassers by Their Average Monthly

Bill from the Telephone Company in 1983 . . « . .

xxii

Page

269

270

271

272

273

274

275

276

277



FOREWORD

The likely impact of competition on the viability of established
telephone carriers has as one of its aspects the threat of bypass.
This refers to the provision of telecommunications services without the
use of telephone company facilities and has its counterparts in the
natural gas and electric networks.

In this report we have attempted to identify the characteristics
of companies that bypass and their reasons for doing so. We believe a
strength of this report is its substantial empirical base--a nationwide
random sample of large manufacturers (in seven hundred locations) and
of large financial in§titutions {(in three hundred locations). The
authors draw certain conclusions from these data that will be of
particular interest to all parties to the bypass debate——the data are
rich enough for others to perhaps make additional findings.

As with most of our studies and reports, the main object is to
help elevate the discussion and shed light on current policy issues in
the fixed utilities field.

Douglas N. Jones
Director
December 31, 1984
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CHAPTER 1

THE BYPASS CONTROVERSY

[ntroduction

Bypass is a phenomenon whereby customers meet their communications
needs through private facilities and therefore do not utilize
established telephone company facilities. While bypass is not a new
phenomenon, in the past two years there has been intense public debate
over the extent of bypass and the appropriate policy responses to
bypass.

This project was undertaken to supply answers to the following

questions:

l. Why is bypass occurring?

2. To the extent that telephone company prices are a factor
in the bypass decision, which service prices are
significant?

3. What telephone company services are being displaced by
bypass facilities?

4, To what extent is the use of these telephone company
services being reduced?

5. Who is bypassing? That is, what are the corporate
and communications traffic characteristics of bypassers?

The answers to these questions are viewed as necessary information
for determining optimal policy responses to bypass.
In addition to answering these primary research questions, the

project had the following objectives:

l. To provide information on bypass technologies which would
serve as educational and reference materials for regulatory
commissions



2. To provide background material on the policy issues that
result from bypass, including those issues that have
already been identified and issues that may be delineated
by the answers to the research questions

3. To identify additional areas of study that may be needed
to fully understand and respond to bypass

Historical Developments

Since the early part of this century the telephone industry
has been characterized by a monopoly market structure in the provision
of customer premises equipment, local network services, and long
distance services. There was an underlying belief that the cost
structure was one of decreasing costs and that social welfare would be
‘maximized with a regulated monopoly structure. Technological advances
in recent decades combined with increasingly diverse customer needs led
to a reconsideration of the merit of a monopoly structure for all
segments of the telephone industry.

Federal Communications Commission (FCC) decisions in three well-
known major dockets opened the door to competition in network services.
These were the Above 890 decision,!l the MCI decision,2 and the
Specialized Common Carrier decision.3 The Above 890 decision allocated

frequencies in the bands above 890 MHz to various user groups. In
particular, it liberalized the rules regarding the licensing of
privately constructed (non-carrier) point-to-point microwave systems.
Thus, non-telephone companies could construct microwave systems to

carry their own communications traffic.

ITn the Matter of Allocation of Frequencies in the Bands Above 890
Mc, Report and Order, 27 FCC 359 (1959).

21n Re Applications of Microwave Communications, Inc., Decision,
18 FCC 2d 953 (1969).

3Specialized Common Carriler Services, First Report and Order, 29
FCC 2d 870 (1971).




The MCI decision granted MCI the right to construct facilities to
provide point—-to-point microwave communications between Chicago and St.
Louis and to sell the use of these facilities to private businesses.
Thus, the first carrier competition in the provision of long distance
telephone services was authorized.

The Specialized Common Carrier decision allowed new carriers to

offer "specialized” services in competition with the telephone
companies, though the order did not define specialized services.
Competing carriers were established and, in time, began offering
services that were functionally equivalénf to MTS/WATS services.*

These events culminated in the Report and Third Supplemental Notice of

Inquiry and Proposed Rulemaking in the FCC's Inquiry into the MTS-WATS

Market Structure.? In this report the FCC determined that a policy of

open entry for all states but Alaska should be followed in the market
for interstate MTS-WATS services and their functional equivalents. A
decision on the Alaskan market was delayed to allow for further
comments .0

Each of these three decisions created a break with the traditional
regulated monopoly market structure, and each was accompanied by
considerable controversy and concern on the part of both the regulated
telephone companies and various state regulatory bodies. One
consistent focus of concern was the impact on telephone company
revenues due to any reduction in services sold, a consequent increase
in telephone rates, and a subsequent threat to universal service at

affordable prices.

The Report and Order in the Above 890 decision summarizes comments

by interested parties to numerous issues relevant to the allocation of

frequencies. For example, as 1ssue no. 7, the FCC asked the question,

4MTS/WATS is message toll service and wide area telephone
service.

SMTS/WATS Market Structure, 81 FCC 2d 177 (1980).

6Ibid., at para. 146, 149,



What effect would the authorization of private point-to-
point systems where common carrier facilities are available
have on the ability of the common carriers to serve the
general public and, if such effect is detrimental, the
specific nature, extent and magnitude of such detriment?’

The FCC said the following in its summary of the comments:

The Bell System witnesses contended that to permit the
licensing of private systems where common carrier facilities
are available would cause irreparable harm to the telephone
company's ability to provide a basic nationwide communication
service, which is vital in times of peace but indispensable
in times of national emergency. Also, they claimed that
widespread licensing of private systems would not only
increase the cost of communications to the Nation's economy
as a whole, but would cast an added burden upon the
individual and the small businessman who would continue to
rely on common carriers. This would cause either (1) a
drastic revision of rate schedules, or (2) great financial
harm to the carriers, or (3) a combination of bothe.

Similar comments were filed in the proceedings leading to the MCI
decision. That is, the regulated carriers contended that the entry of
Other Common Carriers (0CCs) such as MCI would result in "cream
skimming."” The OCCs would have no obligation to provide nationwide
service and, thus, would choose to offer services for high density, low
cost routes. This, in turn, would result in higher costs to customers
remaining with the regulated carriers. The decision includes the
following (paragraph number 21) in summarizing the positions of the
various parties to the docket.

The carriers argue that even if lower rates for MCI communi-

cations services have been shown, that factor may not properly

be considered in resolving the issue of need. They assert

that they are required by the Commission to serve both high-

density high-profit and low-density low-profit areas and

in order to maintain rates which are relatively uniform, all
rates are based on a cost averaging principle.

7Above 890, 27 FCC 359 at 387.

81bid., at 388.



Claiming that MCI is "cream skimming,” i.e., proposing to
operate solely on high density routes where lower fixed costs
per channel permit lower rates with higher profits, the
carriers state that in order to compete with MCI they will be
forced to abandon their cost averaging policies with a
resultant increase in rates for subscribers on lightly used
routes.?

The FCC response to these arguments in paragraph 22 was:

MCI is offering a service intended primarily for interplant
and interoffice communications with unique and specialized
characteristics. In these circumstances we cannot perceive
how a grant of the authorizations requested would pose any
serious threat to the established carriers' price averaging
policies. Lower rates for the service offered is not the
sole basis for our determination that MCI has demonstrated a
need for the proposed facilities, but the flexibility
available to subscribers, and the sharing and the part-time
features of the proposal have been considered to be
significant factors as well. The case of WADS. 35 F.C.C.149
(1963), cited by Bell is therefore inapposite. Here the
potential demand for the new service is not generated solely
by reason of lower rates for a like service but because there
is a "need for service which, if not met, would result in a
serious deficiency in the communication services available to
the public” (35 F.C.C. at 155). It may be, as the telephone
companies and Western Union argue, that some business will be
diverted from the existing carriers upon the grant of MCI's
applications, but that fact provides no sufficient basis for
depriving a segment of the public of the benefits of a new
and different service.

The First Report and Order in the Specialized Common Carrier

docket includes the following in its "Description of Representative

Applications and Opposition Pleadings”:

AT&T states that applications of the type filed by the MCI
carriers and others cannot be regarded as an isolated
experiment, but rather necessitate a Commission determination
of "basic and important policy questions regarding future
development of common carrier communications services
throughout the United States.” In connection with MCI-New

York West's applications, AT&T summarizes its position as
follows:

IMicrowave Communications, Inc., 18 FCC 24 953 at 960.

101bid., at 960, 961.



MCI-NY West's proposal and others like it confront the
Commission with basic policy questions regarding the future
development of common carrier communications services., They
would offer, to serve only limited segments of business users
in certain selected cities, without concern for the
deleterious impact this might have on the other business and
residential users who are subscribers of the existing common
carriers. Such proposals, if granted, would seriously
undermine the policy of uniform interstate rates and dilute
or delay the benefits that economies of scale would otherwise
make available to the general telephone-using public.
Moreover, the authorization of such proposals would result in
harmful electrical interference to existing common carrier
routes, inefficient and under-—utilization of scarce common
carrier facilities, to the detriment of the general public.
As shown above, there is no demonstrated unfilled public need
for MCI-NY West's incomplete and inadequate proposal or for
the network of which it would be a part. Existing common
carrier facilities are more than adequate to meet the public
need and the existing carriers stand ready to serve any
additional need which may be found to exist in the

future.ll

It is apparent from the documents cited above, that each step in
the opening of the telecommunications market to competitive market
forces has been accompanied by serious concern about the viability of
the nationwide telephone system and of universal service at affordable
rates. These concerns have been voiced, at one time or another, by
both regulatory agencies and established carriers. Currently there is
a new focus for that concern-—-the bypass issue. Bypass refers to the
process of providing telecommunications services without the use of an
established telephone company, i.e., the customer “"bypasses” the
telephone company.

Bypass gained most of its recent prominence as a result of the FCC

access charge decision. 1In its Third Report and orderl? the FCC

established a new system for interexchange carriers to compensate local

11Specialized Common Carrier Services, 29 FCC 2d 870 at 876.

12MTS/WATS Market Structure, 93 FCC 2d 241 (1983).




companies for interstate use of local exchange facilities. This new
system consists of a series of access charges composed of three cate-
gories: the carrier common line element, the traffic-—sensitive
elements, and an end-user charge. The end-user charge was designed to
allocate, over time, the interstate share of subscriber loop costs to
the end user in a flat rate. The FCC stated its belief that collecting
subscriber loop costs on a usage basis results in heavy users sub-
sidizing light users, since these loop costs are typically considered
to be nontraffic sensitive.l3 This result was believed to contribute

LAy e o
WS CULIIUINLC

to bypass, or bypass occurring because the telephone
company services are priced above their relevant costs and thus are not
competitive with private systems. The FCC believed that by shifting
these costs to the end user the potential for uneconomic bypass by
large users of interstate toll services would be reduced.

State regulatory commissions, consumer representatives, many small
and rural telephone companies, and others voiced concern over the end-
user charges because of the potential impact on universal service.
Their concern was that if all subscriber loop costs were allocated to
end users, the total cost of telephone service would be raised
significantly for subscribers who make limited or no use of the toll

services, and consequently customers would "drop off"” the network.14

13These costs are typically considered to be nontraffic sensitive
because of the contention that the costs do not vary with the number of
calls. Recently there has been some debate, as yet unresolved, with
respect to this. For example, it has been contended that the calling
pattern of a neighborhood affects the investment in line concentrators
and other equipment on the local loop. Additionally, remote switches
can be used for certain traffic patterns, and thereby reduce the length
of the local loop. Moreover, there is a contention that insufficient
purchases of local loops by a customer will cause congestion throughout
the network as calling parties get busy signals. These considerations
raise questions about the degree to which switching and loop costs are
interchangable, and therefore the extent to which loop costs are
nontraffic sensitive.

ldThe assumption is that the shifting of these costs to end users
will result in lower toll rates which would, for those customers who

make a sufficient volume of toll calls, result in sufficient savings to
offset the end-user charge.



The toll carriers and large local telephone companies argued that the
loss of large business customers to bypass systems would have an even
more serious impact on universal service. Consequently a shrinking
customer base would be responsible for a larger share of telephone
company costs. The underlying assumptions were that telephone company
costs would not decrease in the same proportion as would revenues, and
that bypass by large users of interstate MTS/WATS services is more
significant than is bypass by users of other services. Largely because
of the public debate which followed the issuance of the access charge
order, imposition of the end-user charge on residential and single line
business customers has been delayed. Multiline business customers are
currently paying a maximum $6.00 per line end-user charge.

Much of the ensuing debate has focused on the bypass issue, the
extent of current and future bypass and its impact on telephone
companies.

The literature available on bypass at the time this study was
begun was limited. It consisted primarily of an appendix in the

Third Report and Order, FCC CC Docket 78-72; testimony filed in various

state commissions; and trade reports and newsletters by suppliers and
consultants in the bypass industry. Since that time the FCC has issued

a Public Noticeld calling for studies and data on bypass and comments

regarding various bypass issues. As a result of this request several
comments and some additional studies have been submitted to the FCC.

The many submissions included comments by customers and customer
groups regarding their use of both telephone company and bypass
facilities. Comments were also received from telephone companies that
included discussions and data on the amount of bypass and the amount of
revenue estimated to be vulnerable to bypass. Some commentors

submitted economic models of the potential impact of bypass.

15pcc, public Notice 3206, released March 28, 1984.




Three models based on nationwide effects of bypass were
submitted.l6 They included (1) a model constructed by the United
States Telephone Association (USTA) that estimated nationwide and
regional telephone company vulnerability to bypass under existing MTS
cost recovery programs; (2) a model submitted by Bell Communications
Research (Bellcore) that estimated the impact on ratepayers of both an
end-user charge and no end-user charge, calculated as a function of
potential bypass, tariff shopping and resale; and (3) a model devised
by Gerald W. Brock of the FCC's Office of Plans and Policies that was
designed to estimate whether an equilibrium level of access charges at
which no further bypass would occur was attainable, and, if so, under
what conditions.

The USTA study was based on data received from telephone companies
representing 77 percént of all access lines in the country. The study
estimated the theoretical maximum vulnerability to bypass on the
assumption that all customers with existing toll costs greater than the
study's estimated circuit cost for bypass would leave the public
switched network. The study concluded that 40.5 percent of the
nationwide business customer base was vulnerable to bypass and 21.2
percent of the nationwide residential customer base was vulnerable to
bypass. The study also reported bypass vulnerability on a regional
basis and the results indicated variability among the regions in the
percentage of customers vulnerable to bypass. In addition, the study
reported bypass vulnerability by company size and indicated that all
companies have bypass vulnerability, either through loss of customers
to bypass or reductions in the National Exchange Carriers Association
carrier common line pool as a result of bypass in other telephone

company areas.l’

165 computer simulation analysis of one serving area of a GTE
operating company was submitted by GTE. This analysis reported on the
potential for business customers using message toll services to move to

dedicated facilities. See: Comments of GTE, FCC CC Docket 78-72, May
1984.

17United States Telephone Association, Bypass Study, FCC Docket
No. CC 78-=72 October 5, 1984,




The Bellcore paper utilizes a customer choice analysis to measure
the vulnerability of access charge revenues to bypass and tariff
shopping, and another model to quantify the amount of BOC revenue
vulnerability to resale. The analysis concludes that without end-user
charges, "total BOC access revenue vulnerability (both NTS and TS) for
the nation as a whole averages approximately $16.50 per month per
access line.,” With end—-user charges averaging $3.81 per month per
line, consumers will "derive a potential economic value of an average
of $9.19 per subscriber line per month” consisting of a $5.65 reduction
in NTS revenue vulnerability per line, $1.74 savings in toll rates, and
$1.80 in economic welfare gains. Total consumer benefits are estimated
to be $5.38. That is, $9.19 minus $3.81.18

The model assumes customers will choose the least—cost alternative
while maintaining the existing grade of service, and that there is
sufficient capacity on the part of the interexchange carriers to serve
all customers who wish to connect directly to the interexchange
carrier's point—of-presence.

The Brock paper presents a model which was designed to determine
what, if any, was the equilibrium level of access prices at which the
revenue requirements would be met and no further bypass would occur.
Under assumptions that the nontraffic-sensitive (NTS) revenue
requirement is fixed, and that the traffic-sensitive (TS) revenue
requirement varies with changes in usage, a 70 percent increase in
access charges is needed to meet the 1984 NTS revenue requirement, if
the elasticity of demand is -0.75. With an elasticity of -0.5, only a
56 percent increase is needed, but with an elasticity of -1.0 a 93
percent increase is needed. These data are based on the assumption
that both incoming and outgoing calls are subject to bypass. If only
outgoing calls are subject to bypass, then a 34 percent increase in

access charges would be needed, with an elasticity of demand equal to
=0.75.

188¢11 Communications Research, Inc., The Impact of End User

Charges on Bypass and Universal Telephone Service, FCC Docket No. CC
78-72 September 1984.

10



Under the assumption that both the NTS and TS revenue requirments
are fixed and must be recovered from toll users, and with an
elasticity of -0.75, a 121 percent increase in access charges is
needed. With an elasticity of demand of -0.5, a 75 percent
increase is needed. 1If the elasticity is —1.0, then there is no
reasonable level of access charges which will achieve the
equilibrium.19

This is an equilibrium model and does not incorporate the
possibilityrof change in any of the factors currently influencing
either bypass or the use of established telephone company services. It
assumes that all customers with sufficient traffic volume to justify
bypass will do so.

These models all assumed bypass was a function of price only and
dealt with the theoretical maximum amounts of bypass under specified
cost conditions for bypas:s circuits. They did not examine the effect
of end-user charges on bypass of local service. They did not allow for
offsets. to the impact of bypass from growth in demand by nonbypass
customers. These models deal only with the potential for bypass and
consequently are not further discussed in this report.

Survey results submitted to the FCC by the International

Communications Association are briefly summarized in a later section of

this chapter.

Definitions of Bypass

One of the more difficult aspects of the bypass controversy is the
question of how bypass should be defined. The difficulty is illus-

trated by the fact that the FCC Public Notice requesting information on

bypass also asked for discussions relating to the "appropriate

functional and jurisdictional definition(s) of bypass.” There have

19Gerald W. Brock, Bypass of the Local Exchange: A Quantitative
Assessment, (Office of Plans and Policy, Federal Communications
Commission, September 1984).

11



been many definitions of bypass used in public discussions. Some

examples of the various definitions follow:

1. "The use of communications facilities or services
{(video, voice, or data) which go around the local
telephone exchanges of the public switched network. "20

2. "The origination and/or termination of a call without
the use of a local telephone company's plant."z1

3. The International Communications Association (ICA), in a
survey of 1ts members, defines bypass as the use of
customer-provided communications systems (CPCS). CPCS is
defined to mean "a system that is owned or leased by a
company or shared with another firm that is not principally
engaged in providing any telecommunications service or
equipment for sale or lease to others...This term is
meant to exclude customer—-provided Local Area Networks
(LANs) that exist wholly within one building or within
contiguous buildings occupied by the same company.”

Using "customer-provided communications system” as the basic
definition in the survey also effectively excluded any
bypass system that might be offered by another common
carrier in competition with the carrier providing the
displaced transmission service.22

4. The United States Telephone Association (USTA) contends that
bypass “"occurs whenever there 1s avoidance of the public
switched network whether by local exchange carriers, other
carriers, or customers.” This definition, therefore,
includes the use of telephone company private lines as a
form of bypassmz3

ZOFCC, Third Report and Order, Docket No. CC 78-72, Appendix F,
P 5o

21Testimony submitted to the Wisconsin Public Service Commission,
by Joseph Kraemer, Touche Ross & Company, Docket No. 6720-TR-36 (1983).

221nternational Communications Association, Report on Customer-
Provided Communications Systems, FCC Docket No. CC 78-72 (May 1984)

Po 8.

23ponald L. Hirt, Presentation on Bypass, United States Telephone
Association, before the NARUC Subcommittees on Communications and Cost
Allocations, (July 1984).
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5. The Utilities Telecommunications Council (UTC) suggests that
bypass could be defined as "the provision of telecom-
munications service without the use of PSTN [public switched
telephone network] plant, in those situations where the PSTN

is capable of Eroviding the telecommunications service needed
by the user."2

6. The functional definition of bypass is "any transmission path
between a customer premise and a point of presence that does
not use PSN facilities.” This definition includes the use of
the exchange carrier's own dedicated facilities and is
consistent with underlying neoclassical economic
principles.25

The definitional problem is further complicated by attempts to
define subcategories of bypass. One such subcategory is bypass of the
local exchange company as opposed to bypass of the interexchange
network. This is, in practice, a difficult subcategory to sustain in
that bypass of the interexchange carriers can also result in bypass of
local company access facilities. To the extent that any party focuses
attention only on bypass of toll services, the broader problems of
local companies become miminized and risk being overlooked.

The most frequently discussed subcategory is that of economic
versus noneconomic bypass. Economic bypass is generally defined as
bypass that occurs even though telephone company services are priced at
cost and noneconomic bypass is bypass that occurs because telephone
company services are priced above relevant costs. This is, of course,
an important distinction. To the extent that bypass occurs in those
services that are overpriced, that is, occurs because of high telephone
company prices, the appropriate policy response is clear. The

telephone company prices should be reduced to the level of relevant

costse.

24Comments of the Utilities Telecommunications Council, FCC
Docket No. CC 78-72, (May 18, 1984) p. 3.

25Comments of GTE, FCC Docket No. CC 78-72, (May 1984) p. 10.
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However, important though it is for delineating this aspect of the
bypass “"problem,” the distinction between economic and noneconomic
bypass is troublesome in practice. A major difficulty lies with trying
to apply the definition. There is no way of knowing whether the price
of the competing service has been set at cost, or whether it has been
underpriced in order to galn entry into a new market. Further, there
is no way of knowing whether all associated costs of a private system
have been identified by the bypasser. More important, it is
difficult to determine definitively, what are, in fact, the relevant
costs for any given telephone company services

The telephone company services subject to bypass typically incur
common costs, so the question of the allocation of common costs becomes
a significant issue in determining cost-based rates. However, there is
no definitive method for the “"correct” allocation of common costs. In
fact, there are many articles in the economics literature which discuss
alternatives for the allocation of common costs. These alternatives
include, among others, allocation based on price elasticities of
demand, on relative usage, on opportunity cost, and on applications of
game theory. Given the inability of economists to reach agreement on
this issue, it is likely that practical applications of cost-based
pricing can, at best, achieve only a range of reasonableness in the
costs assigned to each service. WNevertheless, it is important that
regulators examine rate structures to identify any obvious cross
subsidies among services facing competitive forces.

Further, the “correct” cost of any given telephone service is
likely to vary with many factors such as subscriber density, peak usage
period, length of subscriber loops, technological characteristics of
equipment, the specific communication needs of customers, and the
regulatory constraints in place. These factors vary across the nation
and often within a franchise service area. Therefore, a determination
that uneconomic bypass has occurred requires thorough understanding of
cost factors for each area. Uneconomic bypass may be capable

of being recognized only in the presence of the most blatant cross

subsidies.



Finally, when defining an instance of bypass as economic or
uneconomic, it seems unrealistic to look only at the relative price
levels of the alternative services. The major problem is that it is
unlikely that a private system will be precisely equivalent to the
service provided by the telephone company. Therefore, the relevant
decision point is the relative merits of the total package of services
available from the telephone company for one price versus that which is
obtainable from a private system at another price. There will be
considerations other than price that enter the decision when
differentiated products are being compared. These include comparisons
of the technologies involved and the service reliability of the
suppliers. They also include consideration of the value attached to the
full range of objectives of the customer. For example, in addition to
meeting specific communication needs, the customer may be seeking
broader objectives such as resale opportunities or the ability to
foreclose a competitor's opportunities by acquiring available spectrum.
Factors such as these all play a part in a business's decision regarding
the profitability of bypass and affect the determination of whether to
engage in bypass.

For all the foregoing reasons, this report makes no attempt to
distinguish between economic and noneconomic bypass in its analyses.
This should not be interpreted as a belief by the authors that the
issue is irrelevant. 1In fact, it is particularly important in the new
competitive environment that telephone rate structures as well as
overall telephone company costs be thoroughly examined.

A more useful distinction might be "market-generated or unavoid-
able” bypass versus "nonmarket or avoidable™ bypass. Unavoidable
bypass would be viewed as the "natural outcome” of both the procompeti-
tive policies of recent years and the continuing advances in technology.
Avoidable bypass would include noneconomic bypass, as defined above, as
well as the following types of bypass: (1) bypass that occurs because
the overall level of company costs is too high, which may mean the
market is not strong enough to elicit cost containment policies on the

part of the telephone company; (2) bypass that occurs because the
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telephone company's reliability and quality of service are different
from those offered by competitors, which may mean the market is not
strong enough to force increased concern for customer needs;26 (3)
bypass that occurs because the service is not available or is perceived
to be unavailable, where the unavailability is the result of either
unaggressive marketing on the part of the telephone company, or
regulatory restraints that prevent the telephone company from offering
the service; and (4) bypass that occurs because the telephone company is
unable to respond adequately or in a timely manner due to unnecessary
regulatory constraints.2’/ This more broadly defined dichotomy of bypass
as avoidable or unavoidable bypass implies the need for broader policy
responses geared to preventing avoidable bypass, and places
responsibility for responding to avoidable bypass on both the regulator
and the regulated company.

As to the broader question of an appropriate definition of bypass
itself, it is the contention of the authors that any such specific
definition is likely to mislead policy discussions by creating too
narrow a focus. While any one of the definitions in use has value for
measuring a specific type of bypass, the use of privately supplied

telecommunications systems is simply another source of competitive

261t should be noted that there can be instances of bypass due to
differences in the telephone company's reliability or quality of
service which are, in fact, instances of economic bypass. For example,
when telephone company services are correctly priced and meet
prescribed service quality standards, there may still be competitors
who, by seeking out particular market niches, are able to deliver
greater reliability or responsiveness to customer needs.

27This definition of avoidable or nonmarket-generated bypass
includes the assumption that with product differentiation, there will
not be perfectly competitive markets. It could be argued that types (2)
and (3) could be merely examples of product differentiation and hence
fall in the category of traditional market phenomena. Here, however, we
are distinguishing as "avoidable" that bypass which does not result from
considered judgments regarding services to offer and markets to pursue.
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pressure in the telecommunications market and should be viewed as such.
To attempt to apply a particular nomenclature, such as "bypass,”
creates the impression that a specialized problem has been found for
which a specific solution is possible. In fact, as the results of the
survey reported in this study show, the problem is much broader.28
Competitive sources are emerging for virtually all types of telephomne
company services.

The results of the survey conducted as part of this study indicate
that business customers aré finding ways to replace nearly every type
of service previously supplied by the telephone company. Just as the
term "customer-provided" equipment was once used to designate
customer-premises equipment that was privately supplied, a similar term
is needed to describe the switching and transmission services that can
now be privately supplied. Yet, in point of fact, today's technology
begins to blur the distinction between CPE and transmission and network
services, so any such definition could have only a short useful life.
At any rate, failure to view this issue as one of emerging competitive
forces risks policy decisions that retain one group of customers while
inadvertently encouraging other groups to leave the network, and may

distort the growth pattern of the emerging market forces.

Significance of the Bypass Issue

Bypass has existed to some extent for many years, particularly in
long distance communications. Prior to the Above 890 decision, private
microwave systems were used typically by public safety organizations;
utilities, such as pipelines and railroads that own rights of way; and
by private businesses with communications needs that could not be met by

the common carriers. The Above 890 decision resulted in an expansion of

285ee chapter 4.
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private microwave systems to other businesses including those with needs
that could have been met by the common carriers. So bypass is not a new
phenomenon. It has, however, taken on new significance recently. As
previously mentioned, this is due primarily to rapid technological
change, the new regulatory environment and industrial structure for the
telecommunications industry, the FCC access charge decisions, and the
impact on local rates of other FCC decilsions.

The rapid technological advances of recent years have given
increased impetus to the use of bypass facilities. The cost per channel
of satellite and microwave systems is falling and other technologies are
being developed. Bypass is becoming a viable alternative for growing
numbers of customers. Changing technologies have made it possible for
users of telecommunications services to use private facilities or those
of new carriers--including cable television companies—-to connect
themselves directly to telephone company central offices, earth stations
of interexchange toll carriers, and even other end users in the local
area, without relying on telephone company facilities. In addition,
today's regulatory environment and industrial structure promote the
growth of competitive ﬁarket forces. Thus the increasing use of bypass
facilities is one reasén that bypass is a focus of policy debates
todaye.

The FCC end—-user access charge would increase the price of basic
telephone service in an effort to reduce toll rates and blunt the growth
in toll bypass. However, state regulatory commissions generally have
expressed great concern over this policy because of its potential impact
on local users of the network. Many questions have been raised
regarding the probable extent of bypass and the reasons for it. The
state commissions' concerns over the end-user charge and bypass were
heightened by earlier FCC decisions that had the effect of raising local
rates, These included‘the expensing of inside wiring, deregulation of
customer premises equipment, and changing depreciation rates. The AT&T
divestiture also created pressures for increased rates due to the

reduction in toll revenues for Bell Operating Companies, among other

reasonse.
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In 1983, therefore, the state regulatory commissions were faced
with several forces creating upward pressure on local rates and calling
for restructuring of local rates. The local companies were facing
emerging competition for many services, the federal access charge was
altering traditional compensation methods for interstate toll, intra-
state access charges needed to be developed, and the industry structure
was being reorganized in the wake of divestiture.

The primary concern over bypass relates to the extent to which
large users use, or are planning to use, privately supplied communi-
cations facilities. Where telephone company services are replaced by
private systems, there is the threat of idle telephone company plant
and a consequent need to recover the costs of the idle plant. (This is
called "stranded plant” and is discussed in chapter 6.) The bypass
potential creates both short run and long run problems for regulators.
In the short run, as customers bypass the local or toll networks, the
unavoidable cost of existing facilities may be spread over a shrinking
customer base. This raises concerns about the ability to maintain
universal service due to the resulting increases in rates. These rate
increases, in turn, may lead to further bypass.

In the longer run the potential for bypass raises problems
associated with competition in the local loop and managing the
transition from a monopoly environment to a competitive market. It is
particularly important that the transition to competitive markets be
handled in such a way as to balance the need for universal access to
basic telephone service, the need to avoid distorting market

development, and the need to avoid deterring technological advances.

Summaries of Four Other Surveys of Bypass Activity

An important question in the bypass debate has been the extent to
which bypass systems are used today. One of the early surveys of
telecommunications users was done by the FCC and was released as an

appendix to the Third Report and Order, Docket 78-72. Touche Ross &
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Company has surveyed large users in many states since the Access Charge

Order was released. Bethesda Research Institute conducted a study of
local bypass in New York, on behalf of the Committee of Corporate

Telecommunications Users. In response to the FCC's Public Notice

requesting information on bypass, several parties submitted comments
that included various data on bypass activity, and one of the more
widely discussed submissions included the results of a survey of the
membership of the International Communications Association.

Summaries of these four surveys are contained in the following
subsections. They tend to differ from this report in two major ways.
One, the primary objective of some of the other surveys was to estimate
the extent of bypass, while the primary objective of the NRRI survey was
to identify the reasons for bypass and the services in which bypass is
occurring. Two, typically the other studies reported results for a
specific geographic area or organizational membership rather than a
random sample. This project surveyed a nationwide random sample of two
major industrial classifications—-manufacturers and financial
institutions. The combined results of all the studies should help to

answer some of the many questions involved in the bypass controversy.

Third Report and Order, FCC Docket No. CC 78-72

The material in appendix F of the Third Report and order29 was

collected by the FCC Common Carrier Bureau from a literature search
plus telephone interviews with users, suppliers, and others. There was
no intent to do a statistical study based on a random sample. The
report contains data and information on large users only.

The report states that large financial organizations, "distributors

or manufacturers with national or international distribution networks,

29FcC Third Report and Order, "Status Report on Near Term Local

Bypass Developments,” FCC Docket No. CC 78-72 (93 FCC 2d 241) Appendix
FI
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aerospace firms, government and educational institutions, and the
transportation industry tend to lead in the use of bypass,"3O The firms
that bypass tend to have high communication bills, information handling
costs which are high relative to operating expenses, a concentration of
traffic, heavy usage of high speed data facilities, and tend to use, or
plan to use teleconferencing.

Increasing communication costs are cited as a major reason for
bypass, and specific mention is made of the incfeases in rates for
private lines. Other reasons cited for bypass are a need for flexi-
bility, the quality and reliability of telephone company services, and
the unavailability of some services such as wideband (T-carrier)

servicese.
Touche Ross & Co. Reports

Touche Ross performed a series of studies of bypass for most of the
Bell Operating Companies and some non-Bell companies. The results of
these studies were presented by Dr. Joseph S. Kraemer in hearings at
various state public utility commissions. The Touche Ross studies
typically involved either on-~site or telephone interviews with generally
the one hundred largest customers of each telephone company.

While results varied from state to state, the results published by

Touche Ross in Bypass of the Local Exchange: The Five Great Myths and

the Realities of Competition are said to be “"generally representative

of what we have found nationally.”3l The report presents results from
studies in Wisconsin, Ohio, and Michigan. Table 1-1 summarizes some of

those results.

301bid.

31Joseph S. Kraemer, Bypass of the Local Exchange: The Five Great
Myths and the Realities of Competition, (Washington, D.C.: Touche Ross
& Co., 1984).
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TABLE 1-1

SELECTED RESULTS FROM TOUCHE ROSS STUDIES OF BYPASS

Percent of Percent of
Number of Respondents Respondents
State Respondents Currently Bypassing Considering Bypass
Michigan 106 25 28
Ohio 105 30 33
Wisconsin 98 16 22

Source: Joseph Kraemer, (Washington, D.C.: Touche Ross & Co., 1984)

Bypass of the Local Exchange: The Five Great Myths and the Realities
of Competition

The Touche Ross study also reports that in these same three states
between 74 and 83 percent of the customers cited equivalent service at

lower cost as the primary reason for bypass.

International Communications Association, Report on
Customer—-Provided Communications Systems

The International Communications Association (ICA) membership
consists of more than five hundred business, institutional and
government organizations, each of which spends a minimum of one million
dollars a year on telecommunications products and services. The ICA
conducted a survey of its members regarding bypass-related issues.32
The survey results were compiled and analyzed by Economics and
Technology, Inc. As mentioned earlier the ICA definition of bypass
excluded intrapremises or intrabuilding communications systems as well
as any bypass system offered by another common carrier. Their report
contains the results of the responses from 187 members that were

received by May 7, 1984. Among the survey results are:

32Comments of the International Communications Association, FCC
Docket No. CC 78-72, (1984) pp. 15, 17, 21, 29.
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1. Twenty-nine percent of the respondents use a bypass system as
defined by ICA

2., Fifty—-three percent of the respondents are considering using
such a system

3. Those respondents currently using a bypass system reported that
an average of less than 15 percent of their total usage of
United States domestic tranmission services of all types was
carried by bypass systems

4. Thirty percent of those using a bypass system reported that
their point-to-point systems neither replaced primarily local
services nor replaced primarily inter=LATA services

5. Eighty-nine percent of the bypassers reported that the company
had realized improvements in service quality

6. The bypassers reported that an average of 42 percent of
their systems were used for telecommunications applications
believed not to be available from the telephone company at the
time of installation of the system

7. Forty-two percent of the bypassers reported savings of more
than 50 percent on intra-LATA systems, and 21 percent reported
savings of less than 10 percent or none

8. Sixteen percent of the bypassers reported savings of more than
50 percent on inter-LATA systems, and 31 percent reported
savings of less then 10 percent or none

Bethesda Research Institute, Study of
Local Bypass——-Final Survey Results

The Bethesda Research Institute undertook a study of local bypass
in New York State on behalf of the Committee of Corporate Telecommunica-—
tions Users (CCTU). The survey results were submitted to the New York

Public Service Commission.33 CCTU members surveyed included "companies

33Bethesda Research institute, Study of Local Bypass——Final Survey
Results, Submitted to the New York State Public Service Commission,
Case No. 28710, June 1984.
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and organizations in the telemarketing, hospital care, rental car,

publishing, advanced education, and banking and other financial

industries.”34 The results of this survey include (emphasis in the

original):

1.

"Responsiveness to customer "needs” (e.g., availability,

flexibility, reliability) is the most important factor in making
these types of decisions.33

Other significant criteria are maintenance, technical quality
of service, and experience of the company.-®°

Least important are reputation of the company, user control,
financial resources and "staying power" of the company, price,
large start—up investment, statewide presence, and lastly,
innovation performance (system features).>’

If New York Tel and a bypass provider offer equivalent nonprice
features, then the telephone company would probably receive the
user's business if its "price” is 5 percent higher. However,
when the telephone company's "price™ is 10 gercent higher, the
bypass provider would capture the business. 8

If all nonprice features were equivalent except that New York
Tel's responsiveness to customer "needs” was perceived to be
superior to that of the bypass provider, a telephone company
"price™ of 5 percent higher would still generally cause the user
to subscribe to that company's service. A 10 percent "price"
diffggential in this case would also give the business to the
BOC.

If the 5 and 10 percent "price" difference were accompanied
by a superior New York Tel technical service quality, all other

things equal, the typical corporate user would obtain his local
service from the telephone company.

341bid., p. 3.

351bid., p. 6.

361pid.

371pid.

381bid., pp. 7, 8.

391bid., p. 8.

401piq,
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7. Respondents indicated that a 5 percent “"price” disavantage for
the telephone company would be more than offset by a superior
innovation performance by New York Tel. However, a 10 percent
differential would cause the user to embrace the bypass
provider's offering.41r

Objectives and Organization of This Report

The primary objectives of this project are to supply needed data
and to offer a perspective on the bypass controversy. The study covers
three areas: bypass technology, data collection, and policy
responses——with the major focus on data collection regarding bypass
usages

Chapter 2 contains a review of current bypass technologies and a
discussion of the potential uses of each.

The data section of the project focuses on responses to a telephone
survey of a nationwide random sample of 394 large manufacturing and 167
financial institution locations. The survey methodology, sample
selection, and some survey results are discussed in chapter 3. The
results of the survey regarding the characteristics of bypassers, the
reasons for bypass, and the services in which bypass is occurring are
reported in chapter 4. A forecasting model developed from the survey
results is presented in chapter 5. Policy responses to bypass

activities are discussed in chapter 6.

4l1piq.
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CHAPTER 2
AN OVERVIEW OF BYPASS TECHNOLOGIES AND THEIR APPLICATIONS

Introduction

Among the major bypass technologies are microwave, satellite,
fiber optics, CATV, teleports, local area networks, cellular mobile
telephone, and digital termination systems. This chapter treats
applications of each bypass technology, so that the policy maker can
have a better understanding of how bypass systems are used in a
communications network. A review of the hardware and engineering
concepts of each bypass technology is presented in appendix Al

Many business customers are evaluating bypass technologies to meet
the threat of rising local rates and the demand for new voice and data
services. Just as the gasoline price increases in the 1970s stimulated
the development of alternative energy resources, any rise in local
rates can increase the application of bypass technologies within the
local public telephone system. As with all new technologies, the
application and marketing of the technology plays a large part in its
acceptance in the industry.

' 'Many of the technologies have been in existence for over a decade
and have been applied to long haul communications such as microwave and

satellite communications. Many businesses require state-of-the-art

IMention of particular manufacturers in this chapter does not
imply endorsement by NRRI. They are presented to the reader as
references to suppliers of communication systems that utilize bypass
technologies. Much of the information about specific current bypass
systems is based on notes taken at a seminar given by Jerome Lucas, and
from information in the accompanying seminar notebook, Telephone Bypass

Technologies and Economics (McLean, Virginia: TeleStrategies, Inc.,
1983).
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technology to obtain advanced voice, data, and video services such as
teleconferencing and high speed digital communications. Not until
recently have the bypass technologies become economically competitive
in the local telecommunications market.

With advances in electronics the cost of installing a
communication system has dropped substantially. Communication systems
have followed the same evolutionary path as today's computer systems.
Systems are smaller with faster and more powerful communications
processors. Low cost sYstems are now competing with established local

wireline facilities in providing local communication services.
Design Considerations

A communications network is expected to reduce communications
costs, improve communication reliability, and improve corporate
productivity. The design of the network should be dictated by the
user's business application requirements. Application characteristics
that influence network design consist of such factors as terminal
locations, transaction frequencies, growth parameters, computer
locations, and security requirements. These design objectives should
not be influenced by the available communications hardware and
software.

The initial planning step involves determining the constants that
identify the application parameters defining the geography and
performance of the network. This requires that the designer estimate
the following application parameters:2

l. Number and location of switching centers
2. Number and location of users

3. Information flow patterns between the remote and central
sites

4. Types of information transmitted (voice and data)

5. Traffic volumes for the type of information transmitted

2pixon R. Doll, Data Communications: Facilities, Networks, and
System Design (New York; John Wiley & Sons, 1978), p. 429.
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6. Urgency of information transmitted considering blocking rates
7 Accébtable undetected error rate
8. Capacity reserved for traffic growth
9. Reliability and availability requirements
10. Security of network and information flow
The second design step 1s the assessment of variables which affect
the design of the network. These variables will influence the
cost/performance characteristics of the network. These parameters
would be the following:3
1. Type of network organization (centralized or distributed)
2. Types of lines (dial-up, leased, or combination)
3. Line routings
4. Transmission speeds or capacities
5. Types of terminal equipment used at remote sites
6. Locations and types of line sharing techniques and devices
7+ Locations and types of communications control procedures
8. Error control procedures and software
The most critical variable in the design of the network is its
topology. A topology defines the physical and logical arrangements of
access locations to the network. A poorly designed topology limits all
other design parameters in producing an efficient, cost-effective
network. The design must consider using switched or leased lines, and
multipoint or point—to-point connections for different routing
alternatives. The topology determines whether network control should
be centralized or decentralized. The network must be intelligent
enough to identify problems and perform diagnostics. Also, the
topology may require redundant links for reliability.
Another important criterion is the transmission speed used on the
links of the network. Transmission speed determines the throughput

capacity and response time of the communication system. A high

3Ibid., p. 430.

29



transmission speed will require more sophisticated receiving and
transmitting equipment including higher grade transmission lines. If
the network has a concentration of locations, a group of locations
requiring low speed communications can share a high speed line using
line sharing devices such as multiplexers and concentrators. These
devices have economies of scale in the cost of bandwidth for a
particular link, creating a greater utilization of the voice grade
line.

The final criterion is communications control. Control of the
communicétions network plays an important role in its operation and
mainténance. Control can be distributed in various stages and the
specific approach utilized for line, path, and network control. These
control systems determine the most efficient paths to direct traffic

through the network, optimizing usage and response time.
Network Topologies

A network topology can be pictured as a road map for communication
signals to travel. Within the topology are nodes similar to the towns
on a road map. Nodes are locations where the signal is processed by a
receiving station. When a signal reaches a node, the signal can be
‘either received or passed by the station before continung its journey
to the next node. Some signals are controlled by a command station
where signals originate for distribution. Topology design will be
influenced by signal-control requirements, and signal paths for
efficient communications. Figure 2-1 shows some examples of various
topologies.

Communication networks are designed in a point-to-point or a
multipoint configuration with the capability of carrying data or voice
communications, or both. A point or node identifies an access location

on the communications network. A point-to-point configuration is used
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Star Tr