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Foreword

The U.S. communication infrastructure is changing rapidly as a result of technological
advances, deregulation, and an economic climate that is increasingly competitive. This change
is affecting the way in which information is created, processed, transmitted, and provided to
individuals and institutions. In addition, the lines that historically have divided domestic and
international communication systems and markets are gradually disappearing. Today,
decisions concerning communication systems and industries must reflect a global perspective.

While new technologies have the potential to effectively meet the needs of an
information-based society, they will undoubtedly generate a number of significant social
problems. In some areas they will create opportunities; in others, they may constrain activities.
How these technologies evolve and are applied—as well as who will reap their benefits and
bear their costs-will depend on decisions now being made in both the public and private
sectors.

To provide a broad context for evaluating the impacts of new communication
technologies, the House Committee on Energy and Commerce asked the Office of Technology
Assessment to undertake this study. The report analyzes the implications of new communica-
tion technologies for business, politics, culture, and individuals, and suggests possible
strategies and options for congressional consideration.

OTA gratefully acknowledges the contribution of the Advisory Panel, workshop
participants, contractors, reviewers, and many others who provided information, advice, and
assistance. However, OTA bears sole responsibility for the contents of this report.
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JOHN H. GIBBONS
Director
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Chapter 1
Summary

INTRODUCTION

The U.S. communication system is changing
dramatically. Recent advances in information
storage, processing, and transmission technolo-
gies, occurring in a newly deregulated and
increasingly competitive economic climate, are
rapidly reconfiguring the Nation’s communica-
tion infrastructure. New computer and commu-
nication technologies have aready transformed
the regulation and market structure of the
industry, altering the way information is cre-
ated, processed, transmitted, and provided to
individuals and institutions.

Changes are aso taking place at the interna-
tional level. Because the new technologies
encourage the flow of, and the demand for,
information products and services across na-
tional borders, they are wearing away the lines
that historically have divided domestic and
international communication systems and mar-
kets. Communication is one of the fastest
growing sectors in the international market-
place, and international conglomerates are in-
creasingly being formed to provide products and
services both at home and abroad.

New technologies hold promise for a greatly
enhanced system that can meet the changing
needs of an information-based society. At the
same time, however, these technologies will
undoubtedly generate a number of significant
social problems. How these technologies
evolve, as well as who will be affected posi-
tively or negatively, will depend on decisions
now being made in both the public and private
sectors. This study provides a context for
evaluating these decisions.

CHANGING COMMUNICATION
INFRASTRUCTURE
The communication infrastructure is the

underlying structure of technical facilities and
institutional arrangements that supports com-

munication via telecommunication, broadcast-
ing, film, audio and video recording, cable,
print, and mail. Although the “public works’
connotation of infrastructure may lead some to
think of the term as public facilities, most of the
U.S. communication infrastructure is held by
private individuals and firms.

With digitalization all of the media
become translatable into each other—
computer bits migrate merrily—and
they escape from their traditional means
of transmission . .. If that’s not revolu-
tion enough, with digitalization the con-
tent becomes totally plastic—any mes-
sage, sound, or image may be edited
from anything into anything else.

Stuart Brand

The Media Lab:

Inventing the Future at MIT, 1988.
1
The communication infrastructure helps
shape communication through the nature of its
technical facilities and the ways in which those
facilities are organized and made available to
users. Communication, in turn, is central to the
business, political, and cultural life of a society,

and to the individuals that comprise it.

The societal effects of the Nation's communi-
cation infrastructure are determined by its over-
al technical capabilities, their availability, and
their patterns of use. Three aspects of the
infrastructure are relevant:

1. the technical characteristics of the com-
munication facilities themselves;

2. the economic interdependencies among
producers, distributors, and users of
communication facilities, and

3. the policy goas and rules that define and
constrain these relationships.
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The following advances in communication
technologies are generating changesin all three

aspects:

e improved technical performance in
transmission, encoding, decoding, storage
and retrieval, and content production, at
decreasing costs,

e convergence of communication functions,
as well as communication products and
services,

e decentralization of intelligence and control
throughout communication systems with
the development of software-driven and
software-defined communication facili-
ties,

¢ the availability of some discrete communi-
cation services that were previously pro-
vided only as part of a package (unbun-
dling);

e increased portability of products and serv-
ices,

e improved ease of use through better soft-
ware design;

e increased networking capability; and

e increased capability to target messages to
specific individuals or groups.

These technological trends and their
socioeconomic impacts are unraveling the exist-
ing U.S. communication system, creating new
opportunities, players, and problems. In the
wake of these changes, fundamental questions
are being raised about how to organize commu-
nication systems to promote innovation, maxi-
mize the benefits of competition, and capture
economies of scale and scope, Moreover, the
fact that the various media are converging as a
result of digitization raises basic questions about
the rules that govern access to communication
technologies. Above all, questions are being
raised about the goals of the communication
system, as well as how, and by whom, future
communication policy decisions should be
made.

If Congress is to affect the future of the U.S.
communication infrastructure, it will need to

address these questions, perhaps by revisiting
and reevaluating the Nation’s basic goals for
communication. To successfully renovate the
Nation’s communication policy, Congress will
need to gain the support of, and coordinate its
efforts with, an ever-increasing number of
players in a variety of decisionmaking arenas.
The task is a critical one, notwithstanding the
difficulties involved in such an undertaking. If
Congress fails to act decisively and generate
broad support, the opportunity to make
deliber ate choices about new communication
technologies—and about the nature of Amer-
ican society itself—will be overtaken by rapid
technological advances, the hardening of
stakeholder positions and alliances, and the
force of international developments and
events.

OPPORTUNITIES AND
CONSTRAINTS PRESENTED BY
NEW COMMUNICATION
TECHNOLOGIES

To determine the role that government might
play in the realm of communication, Congress
will need to consider the opportunities that new
communication technologies offer society, as
well as the obstacles that prevent those opportu-
nities from being realized. The stakes are
high—for businesses, the democratic process,
culture, and individuals—because using com-
munication effectively provides a strategic ad-
vantage in achieving goals. Taking advantage of
new communication technologies in one of
these four realms may, however, conflict with
their use in the other three. For example,
providing communication systems that meet the
security standards of business and government
may limit the extent to which the same systems
can be used for research and collaborative
efforts. Also, the business use of communica-
tion storage and processing technologies to
target customers may create problems of infor-
mation overload and of securing privacy for
individuals.
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Communication and Comparative Advantage Of the U.S. economic position in world trade is
in the Business Arena having serious consequences for labor. Pointing

to the recent success of the Japanese model of

Although the United States has fared reasona-business organization, some have even sug-
bly well over the past few years, many observers gested that, to be competitive, the United States
are beginning to express serious reservationsmay also need to develop and adopt new ways
about the future of the U.S. economy and its of organizing for production.
ability to compete in an increasingly global
environment. They point out that recent eco- Many of those who are concerned about the
nomic growth in the United States has been U.S. economy look to the communication and
fueled by foreign capital, and that the growth of information sectors to provide the impetus for
manufacturing exports has been slower thanfuture growth. This focus on “telematics” is not
imports. Experts note that the continued decline surprising, given the trend toward a greater role

Photo credit: Bell Atlantic

Mobile telephones allow personnel to communicate with their offices and clients while on the road. New cordless phones that can
be carried on a belt are also being introduced to facilitate communication for those who work outside or away from their desks.
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for information in advanced industrial societies,
and the fact that the United States has tradition-
ally had a comparative advantage in this area.
Communication is regarded not only as a source
of economic growth, but also as a means of
reconfiguring work relationships to make them
more effective.

Given the increased dependence of American
businesses on information and its exchange, the
competitive status among businesses and in the
global economy will increasingly depend on the
technical capabilities, quality, and cost of the
communication facilities on which they can
rely. The emergence of new technologies
provides a unique opportunity for businesses
and nations to create comparative advan-
tages in a changing world economy. Failure
to exploit these opportunities is almost cer-
tain to leave many businesses and nations
behind.

How well American businesses are able to
take advantage of these opportunities will de-
pend on:

¢ the compatibility and interconnectivity of
communication and information systems,

¢ the laws concerning the use of information,

e economic and technical resources,

e corporate culture and organizational struc-
ture,

e developments in international trade and
international telecommunication regula-
tion,

e domestic regulatory policies, and

e the availability of a skilled work force.

It is clear that if government wants to
promote the effective use of new communica-
tion technologies to improve the economy, it
must find ways to deal with issues such as
standards and the standar ds-setting process,
education and training, corporate organiza-
tion and labor relations, and international
trade.

The widespread deployment of new commu-
nication technologies for economic advantage
may also raise equity issues. To use telecommu-

nication competitively, many businesses are
finding it necessary to create their own private
communication networks. But the costs of such
systems are high, in terms of both organizational
and financial resources. Thus, many small
companies cannot afford to take advantage of
the new technologies. To the extent that the
government looks to new communication
technologies to foster U.S. economic growth
and development—and wishes its small and
medium-sized companies to participate in
this—it may need to take special steps to
facilitate those companies use of these tech-
nologies.

Communication and the Democratic Process

Since communication is central to al political
activities, the way in which the U.S. communi-
cation infrastructure evolves is likely to affect
the future of the American political system. New
technologies can create new communication
pathways, alowing new gatekeepers to mediate
political dialog. For this reason, political “out-
siders’ have historically viewed communication
technologies as an effective means for becoming
political “insiders.” Those already in positions
of authority have sometimes sought to structure
laws and behavior in order to limit access to new
communication technologies.

A new form of “poalitics’ is emerging,
and in ways we haven't yet noticed. The
living room has become a voting booth.
Participation via television in Freedom
Marches, in war, revolution, pollution,
and other eventsis changing everything.

Marshall McLuhan,

Quentin Fiore, Jerome Agel
The Medium is the Massage, 1967.

1

Today, many people regard the technological
advances in communication as a means for
enhancing both citizen participation and govern-
ment performance. The interactive, online capa-
bilities of new technologies, it is claimed, could
alow citizens to directly voice their opinions on
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Photo credit: C-SPAN

C-SPAN provides regular coverage of congressional floor debates and committee hearings via its cable network.
Citizens can interact directly with program participants in Washington by telephone.

public issues, as well as conduct an ongoingalready in positions of power or authority can
dialog with other citizens, elected representa- further solidify their influence. For instance,
tives, and government bureaucrats. Moreover,they claim that online, interactiv@olitical
the targeting capabilities of the technology dialogs will generate information about indi-
could improve the ability of citizens to identify viduals that could be used by government to
like-minded people, create new interest groups, monitor the activities of groups or individuals.
raise financial and political support, and track Moreover, they are concerned lest the targeting
the activities of—as well as lobby—government of specialized groups lead to greater fragmenta-
officials. tion of the body politic. Some also fear that new
Government agencies can improve their effi- fgﬂ?&;'gﬁ'gﬁggﬁ%ggfﬁ V(\;Illiltigglt ggbﬁgd tt)ﬂt
ciency by using technologies that facilitate both ratrr)\er to bromote ersonalilto instead of oiic
networking and data storage and reprocessing. P P y policy.
For example, the ability to identify specific In " :

: government and politics, as in the past, the
groups can be used to improve law enforcement,impact of new communication technologies will

immigration control, and the detection of fraud, be determined to a large extent by the rules
waste, and abuse in welfare systems. Real-time 9 y '

A . norms, and skills that govern access to them.
communication among government 8gencies, rp "o nargence of new political gatekeepers,
through the use of online systems, could also

; e and who they are, will be of critical importance.
Q?ekcetw%overnment operations more efficient and As information is treated more and more as a

commodity to be bought and sold in the
Other people are more skeptical of the effect marketplace, the traditional political gatekeep-

of new technologies on government and politics. ers—including political parties, the traditional

They view them as a means by which thosepress, and government agencies—are being
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replaced by new kinds of political gatekeepers,
such as political consultants, media consultants,
private sector vendors, and international news-
casters. Whereas the traditional gatekeepers are
governed by political rules and norms, the new
gatekeepers are guided to a greater extent by
market criteria. Where markets dominate the
allocation of communication resources--
such as information, a speaking platform, or
access to an audience-political access may
become increasingly dependent on the ability
to pay. Thus, the economic divisions among
individuals and groups may be superimposed
on the political arena.

On another level, new international players,
such as multinational news agencies, are replac-
ing government officials as gatekeepers in areas
such as international diplomacy. Depending on
the extent of this development, the ability of the
Nation to exercise its sovereignty through
traditional diplomatic channels may be compro-
mised.

Communication and the
Production of Culture

Communication is the process by which
culture is developed and maintained. Informa-
tion, the content of communication, is the basic
source of all human intercourse. Throughout
history, information has been embodied and
communicated in an ever-expanding variety of
media, including spoken words, graphics, arti-
facts, music, dance, written text, film, record-
ings, and computer hardware and software.
Together, these media and their distribution
channels constitute the web of society that
guides the direction and pace of socia develop-
ment. From this perspective, the communication
of information permeates the cultural environ-
ment and is essential to all aspects of socid life.

The new information and communication
technologies provide many opportunities to
enhance our culture by expanding the infrastruc-
ture for information-sharing and exchange.
Communication can be used to generate greater
amounts of information and new cultural forms,
to make this knowledge more accessible, and to

provide it in more convenient and suitable ways.
Because these technologies are decentralized
and widely available, they can provide the
opportunity for more people to become actively
involved in creative activities.

However, it is likely that many of the
cultural opportunities afforded by new com-
munication technologies will not be realized
without further government involvement or
structural changes in the communication
industry. Recent communication history illus-
trates, for example, that technological develop-
ments leading to a greater number of trans-
mission channels do not necessarily lead to
1

A panoply of electronic devices puts at
everyone's hand capacities far beyond
anything that the printing press could
offer. Machines that think, that bring
great libraries into anybody’s study,
that allow discourse among persons a
half-world apart, are expanders of
human culture.

Ithiel de Sola Pool
Technol ogies of Freedom, 1986.
1
increases in the diversity or quality of informa-
tion content and programming. Equally impor-
tant in determining the kind of content produced
are the economic relationships among the key
players in the communication arena. If, in the
future, government wishes to encourage more
people to become active in creating their own
cultural environment, economic incentives may
need to be considered. Moreover, efforts will
need to be made not only to assure that people
can access a broad variety of information and
cultural content, but also that they have the skills
and resources necessary to create, package, and
distribute information.

Communication and the Individual

Emerging technologies promise to provide
individuals with opportunities to increase their
personal autonomy, enhance their sense of
connection to others, and, in general, enable
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greater accomplishments and self-fulfillment. A
These same technologies, however, could pro- -
duce the opposite outcomes, contributing to -
personal isolation, increased dependency, and--
the loss of privacy. How new technologies will
affect individuals will depend in part on the rules
that Congress adopts to govern access to infor
mation and the new communication technolo-
gies. For example, government decisions about -1+
access to the data that are collected in the coursez
of economic transactions will affect individual ‘
privacy rights. Also, decisions about what kinds
of information services telephone companies
can provide will affect the speed at which, and
the extent to which, fiber technologies and the
information services they make available can be j
deployed to the home. =
0

The medium, or process, of our time--
electric technology—is reshaping and
restructuring patterns of social interde-

pendence and every aspect of our per- ’ Bl e
sonal life. Photo credit: Bell Atlantic

Newcaller identification terminals use a small electronic
~_ Marshal McLuhan, screen to display the telephone number from which an
Quentin Fiore, and Jerome Agel incoming call was placed.

The Medium is the Massage, 1967.

e new communication technologies on individu-

The Nation’s communication infrastructure is @ls. In telephony, for example, there is general
becoming increasingly complex. Individuals or agreement that services should be provided
firms are becoming more responsible for design- universally and it has been clear what those
ing the various communication resources they services should be. Until recently, achieving
require. In order to take the greatest advantageconsensus was relatively simple because the
of new technologies, people will need to be range of telephone services that could be offered
more technically skilled and have access toWwas narrow. The needs of all users could thus be
better “navigational tools” (means to help peo- €quated and the cost of service could be shared;
ple access the systems, analogous to today’s Twvtherefore, the price that individuals were
guides or telephone books). Navigational tools charged for service could be set relatively low.
will be crucial in making individuals aware of With shared usage it was possible to allow some
communication opportunities, and in providing Users to subsidize others.
guidance in the use of these systerisie

communication capabilities of individuals— Today, the concept of providing universal
their "literacy" in the languages, commands,  service on a common, shared network, as well
and structures of future systems—will as the system of subsidies that supported it, is
largely determine the benefits they receive. breaking down. Major questions are being

_ raised about the kinds of communication
'_I'_he extent to which access deper}ds on the services that are needed, and the degree to
ability to pay will also determine the impact of which all users have equivalent needs that
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can be served in the same fashion. Thus, the
question of what should constitute universal
service in an information age needs to be
readdressed. Depending on how this question is
answered, the United States could be faced with
a two-tiered communication system, which
would give rise to issues of equitable access. For
example, if businesses view their needs as
unique and decide to develop their own private
networks, as some are doing now, there may be
insufficient revenues available to support an
advanced public network to serve all individu-
als. Under such circumstances, the costs and
prices of services would be higher, to the extent
that there are diminished economies of scale and
scope.

New technologies will not only affect how
people access information, but also how infor-
mation impinges on people’'slives. The pace of
technological change has created confusion
about the appropriate standards for information
use. For instance, what privacy protections
should individuals expect? While eager to take
advantage of new electronic shopping opportu-
nities, many people are unaware that transaction
data generated in the process can be collected,
processed, and used in the future as tools for
marketing or even surveillance. While embrac-
ing new ways to access information for their
own use, many individuals may find it difficult
to cope with the fact that others, in turn, now
have much greater access to them.

POLICY ISSUES AND
CONGRESSIONAL STRATEGIES

Although new communication technologies
afford a myriad of socioeconomic opportunities,
many of these opportunities may go unrealized.
Some may fail to materialize for lack of
foresight, public demand, or political will.
Others may founder because of poor circum-
stances and timing. Some opportunities can only
be fulfilled at the expense of others.

The need to make trade-offs among oppor -
tunities is particularly great in commu-
nication because communication lies at the

heart of social activity. For example, the
growing use of private branch exchanges
(PBXs) and high-speed data transmission lines
to create private business telephone networks
may, if carried too far, drain the pool of financial
and human resources available to the public
switched telephone network. This could limit
the extent to which the communication
infrastructure can serve other economic, politi-
cal, and social goals. Making such trade-offs is
likely to be more contentious in the future
because the strategic value of information is
increasing in business, palitics, culture, and
individual development and personal
growth.

Analyzing the potential for conflict among
new communication opportunities, OTA identi-
fied five maor areas in which public policy
issues are likely to arise:

1. eqguitable access to communication oppor-
tunities,

2. security and survivability of the communi-
cation infrastructure,

3. interoperability of the communication
infrastructure,

4. modernization and technological develop-
ment of the communication infrastructure,
and

5. jurisdiction in formulating and imple-
menting national communication policy.

These are characterized below, along with
congressional strategies and options for ad-
dressing them.

Equitable Access to Communication
Opportunities

The opportunities for people to participatein
economic, political, and cultural life depend on
their ability to access and use communication
and information services. Individuals need skills
and tools to locate the communication path-
ways, information, and audiences in a timely
fashion and in an appropriate form. Unegual
access to communication resources leads to
unequal advantages, and ultimately to inequali-
tiesin social and economic opportunities.
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OTA found that changes in the U.S.
communication infrastructure are likely to
broaden the gap between those who can
access communication services and use infor -
mation strategically and those who cannaot.
Moreover, the people most likely to be ad-
versely affected are those whom the new
communication technologies could help the
most—the poor, the educationaly disadvan-
taged, the geographically and technologically
isolated, and the struggling small and medium-
sized business.

OTA identified a number of factors that are
likely to contribute to access problems. For
example, technological advances, deregulation,
and increased competition have led to the
reduction of a number of communication subsi-
dies, and to changes in the way in which many
communication services are operated and fi-
nanced. For some, these developments are
increasing the cost of purchasing communica-
tion services. The overall costs of identifying,
locating, and applying relevant information in a
timely fashion are on the rise. Costs are increas-
ing because there is a larger volume of informa-
tion for individuals and businesses to cope with,
and because the tools and systems needed to dea
with the larger volume are becoming more
complex. Access to communication services is
also likely to be more limited in the future if
trends toward increased mergers and vertical
integration of communication-related industries

Ownership in every major medium now
includes investors from other media—
owners of newspapers, magazines,
broadcasting, cable systems, books and
movies mixed together. In the past, each
medium used to act like a watchdog over
the behavior of its competing media
. . . But now the watchdogs have been
cross-bred into an amiable hybrid, with
seldom an embarrassing bark.

Ben H. Bagdikian,
The Media Monopoly, 1987.
1

continue at their present pace, and if media
gatekeepers, in selecting content, are increas-
ingly guided by market criteria. It is more
difficult to establish appropriate rules for access
in this rapidly changing environment. New
technologies are challenging traditional reg-
ulatory criteria, magnifying the confusion
and inconsistencies that surround first
amendment rights, and dismantling the tra-
ditional definition of universal service.

In addressing these problems, Congress may
have to move in some new, and untried,
directions. Past policies to promote access to
both communication and information focused
on assuring access to transmission media. Barri-
ers to access were reduced by structuring the
rights of those who owned the transmission
systems (for example, by limiting the number of
broadcast stations that an individual can own),
or by structuring the prices that users paid for
transmission service (as in the case of telephone
and postal rates). Using transmission media as
the leverage for access was the chosen regula-
tory approach, given first amendment proscrip-
tions limiting government’s role in regulating
content. It was, moreover, arelatively effective
approach because transmission media repre-
sented the major bottleneck to communication
access.

Today, this is no longer the case. Although
transmission bottlenecks still exist (as, for
example, in the local telephone exchange), new
kinds of bottlenecks are also appearing. Some of
these have more to do with the identification,
production, and application of information con-
tent than with its transmission. These bottle-
necks occur because people lack, for example,
the necessary technical skills, navigational
tools, and access to production facilities. To
effectively promote communication access in
the future, government policies will need to
focus more on these newly emerging barriersto
access.

Congress could pursue six different strategies
to improve access to communication services:
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1. influence the means by which communi-
cation services are funded and financed,

2. structure the prices at which communica-
tion services are offered,

3. provide direct government support for
users to access information and communi-
cation paths,

4. regulate and/or redefine the rights of
media owners,

5. influence the level and availability of the
tools and resources required to access
communication and information services,
and

6. assume a more proactive role to assure
robust debate on'issues of public impor-
tance.

These strategies, and the options that each might
entail, are summarized in figure 1-1. An analysis
of the benefits and disadvantages of adopting
any of these optionsis provided in chapter 9.

Security/Survivability of the
Communication Infrastructure

Adequate security and survivability are es-
sential characteristics of an acceptable commu-
nication infrastructure. However, establishing a
secure and survivable infrastructure requires
trade-offs against access, cost, and ease of use.
Although most people probably support the
general goal of security and survivability, there
is disagreement with respect to the level of
security and survivability needed, and the extent
to which other communication goals should be
sacrificed to achieve these goals.

OTA identified a number of factors and
developments that can affect the security and
survivability of the communication infrastruc-
ture. The increased reliance of business and
government on communication and information
systems makes them more vulnerable to system
failures. The number and variety of problems
that may threaten the security or reliability of
communication systems are greater than in the
past. Communication Systems are more com-
plex, decentralized, and interdependent. Thus, it
is more difficult to achieve security and surviva-
bility goals.

In the past, issues surrounding the security
and survivability of the communication infra-
structure were not important to most Americans.
Such problems were generally addressed behind
the scenes in private businesses and govern-
ment. These issues are becoming less containa-
ble. OTA found that security and survivability
goals are becoming more important and
more visible; but it is also becoming more
difficult to make the trade-offs in communi-
cation policy required to achieve these goals.
Stakeholders' views differ about how these
trade-offs should be made and what policies
should be pursued. In addition, government
agencies are not adequately organized to resolve
security and survivability issues and achieve
security goals.

Congress may need to play a more active
role in resolving competing security goals
and in promoting the security of both private
and public communication systems. The Fed-
eral Government’s role in this area was tradi-
tionally limited to assuring that the Nation’s
communication infrastructure was secure and
reliable enough to meet the needs for defense
and emergency preparedness. Today, however,
the public’'s stake in the security and survivabil-
ity of communication systems goes well beyond
defense and disasters. Given the dependence of
many corporations on communication and infor-
mation systems, there are now larger socia costs
from major failures in private systems. For
example, in November 1985, a computer prob-
lem in the Bank of New York’s offices pre-
vented the company from completing an ex-
change of government securities. This fault in
the system not only cost the bank $1.5 to $2
million after taxes; it also forced the bank to
borrow $24 billion from the Federal Reserve
System. In this sense, communication security
problems occurring in the private sector are
much more difficult to contain. As the role and
value of communication increase, the likelihood
that security problems will spill over into the
public sector also increases.
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Figure 1-1--Congressional Strategies and Options To Address Access to Communication Opportunities

Option B

Adopt alternatives
to rate-of-return

Option A
Establish or
maintain rate-of-

Option A
Reconsider policies
for funding and
providing financial
support for
noncommercial media.

Option C
Require all media-
owners to provide
some services on a
common-carrier. or
shared. basis.

I

Option B
Increase support for
advertiser-subsidized
media that provide
the public with
noncommercial
Information at prices
already heavily
subsidized

Option A
Provide monetary
subsidies to
individuals and
special groups using
Information and
communication  paths

Option C
Provide public
Institutions  with
communication
equipment, or
Increase current
funding or subsidies
for its purchase

]

regulation return regulation
T
Option A
Re-examine and re-
evaluate the
traditional regula-
Option C tory categories of
] common carrier, print
Provide common- NS
carrler status for ar?d l_brﬁad?asur;]g n
critical navigatlonal }ogicgll Eh(;n;zc ar:]%'
:ﬂglif*esr:gggg'fmg market  developments
facility nature to determine whether
Y they continue to be
the most suitable for
fostering  communication
access
Option D Option B
Strengthen requlre- Rescind the i/
ments to provide telepitones company

public access to
production facilities

crossomTeshipp rules
to increase the com-
petitiom faced by

the cable Industry

Strategy ¢
Regulate and/or
redefine the rights
of media-owners,

users

Option B
Provide: equipment,
(or subsidies for its
purchase) to individual

Option C
Require media providers
to uphold more stringent
public-interest  standards

Option A
Codify the Fairness
Doctrine for broad-
casters andfor extend
it to other media

communicati
information ~ services.

Option A
Foster the relationship
between the
producers and
distributors of
communication content

Option C
Increase funding and
support for direct
research on
navigational tools

1

1

Option D

Adopt  campaign-reform
legislatlon

Option B
Mandate time and space
on communicatlon path-
ways for discussion
of public policy issues

Strategy 6
Assume amore
proactive
role to assure
robust debate on
issues of public
importance.

1
Option B
Provide Federal
support for
technological literacy
programs.

Option D
Provide funding for
creation of
bibliographical - devices
for publicly funded
programs - and
Information

SOURCE: Office of Technology Assessment, 1990,
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Congress could pursue six different strategies
to address the security and survivability of the
communication infrastructure:

1. undertake further study and analysis of
changing security and survivability needs
of the communication infrastructure;

2. facilitate the transfer of information about
security and survivability, garnered in the
public agencies, to the private sector;

3. establish security and survivability re-
guirements for key industrial sectors;

4. provide special emergency facilities for
private sector use;

5. improve coordination of survivability
planning; and

6. increase activity geared to preventing
security breaches.

These strategies, and the options that each might
entail, are summarized in figure 1-2 and ana-
lyzed in chapter 10.

I nteroperability of the
Communication Infrastructure

Communication systems are, by definition,
designed to interconnect. Thus interconnection,
or interoperability, is critical to the communica-
tion infrastructure. The more interoperable a
communication system is, the more connections
it can provide and the more accessible it will be
to everyone on an equal basis. Interoperability
provides for redundancy, thus improving system
survivability. Interoperability is important not
only in atechnical sense, but in an administra-
tive sense as well. To be most useful, the
infrastructure needs to be transparent to users in
terms of the services offered.

Interoperability also has a downside. It can
make a communication system more vulnerable
to breaches in security by broadening access. To
the extent that interoperability requires stan-
dardization, it can retard technological innova-
tion and slow development of the system.

In the past, there were few problems in
achieving adequate interoperability within the
communication infrastructure. In the area of
telephony, AT&T provided end-to-end service
and system interconnection. The government
played an important role in mass media and
information processing, assuring, when neces-
sary, that there was adequate standardization.

Interoperability is likely to become more of
a technical and administrative problem in the
future. Not only will the need for inter oper a-
bility be greater, but achieving it is also likely
to be more difficult. Five developments have
contributed to the difficulties of ensuring inter-
operability. First, the growing importance of
information and communication as a strategic
resource attaches greater importance to the
interoperability of any communication infra-
structure. Second, many of the traditional ways
that interoperability has been achieved have
been eliminated. Third, the globalization of the
economy has led to a greater need for interna-
tional standards and the extension of standards-
setting efforts to the international arena. Fourth,
the number and variety of players in the
standards-setting process have increased, as
have the costs and stakes of adopting standards.
Fifth, the standards that need to be set are more
complex (e.g., anticipatory, process standards
such as open systems interconnection [OSI]'
and integrated services digital networks
[ISDN]).”

Although the overall circumstances in which
particular government strategies are likely to be
the most appropriate can be generalized, these
will have to be tailored to each case. Congress
could pursue five different strategies to address
the interoperability of the communication infra-
structure:

1. support research to provide better data and
a more analytic rationale for standards-
setting decisions;

1OSI is an architecture for computer networks and a family of standards that permits data communication and processing among diverse technologies.
2ISDN iS a network that provides integrated SWitch and facility digital connections between user-network interfaces to provide or support a range

of different communication services.
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Figure I-2--Congressional Strategies and Options To Address Security/Survivability
of the Communication Infrastructure

Option A
Continue funding and
support for the NRC
to evaluate the state
of reliability of the
U S communication

Option C
Use government
procurement  policies
to create incentives
for vendors to build
better security into

infrastructure for their computer-based
purposes of national communication
security and systems.

emergency
preparedness

[

Option B
Provide funding and
support for studies of
the security of
communication
systems

Option C Option A
Support the Provide government

development of incentives to both
curricula to be used
in schools, libraries,
museums, and other

vendors and users for
Improving  computer
security

public facilities to
foster a more positive
computer ethic

| l N
Option B

Refine coonputer
crime laws and the
remediess and
pemaliies for criminal
abuse.

SOURCE: Office of Technology Assessment, 1990.



16 « Critical Connections. Communication for the Future

2. alow for the emergence of market solu-
tions, either in the form of gateway
technologies or through the setting of de
facto standards;

3. indirectly influence the standards-setting
process by providing assistance and guid-
ance to foster the setting of standards;

4. influence the setting of particular stan-
dards by providing incentives or imposing
sanctions; and

5. mandate industrywide standards.

These strategies, and the options that each might
entail, are summarized in figure 1-3 and ana-
lyzed in chapter 11.

OTA identified three specific cases where
interoperability--or the lack of it—will have
major implications for U.S. communication
policy. These are related to the establishment of
ISDN, the evolution of OSI, and the creation of
an open network architecture (ONA).’In con-
sidering whether Congress should take addi-
tional steps to encourage the standards-setting
process in these three cases, certain factors need
to be kept in mind. These are outlined, together
with corresponding policy responses, in chapter
11 (tables 11-1, 11-2, and 11-3).

Modernization and Technological
Development of the U.S.
Communication Infrastructure

As the role of information increases in al
aspects of life, additional demands will be made
on the communication infrastructure. Some of
these demands may increasingly be in conflict.
The communication infrastructure will have to
be more competitive in providing communica-
tion at the international level. To adequately
meet and balance all of these communication
needs, the U.S. communication infrastructure
must make maximum use of advances in com-
munication and information technologies. It will
need to do so in the most efficient and cost-
effective manner. The most critical policies are
those related to research and development,

capital investment, and human resource
development.

Historically, the United States has set the
international pace for technological develop-
ment in communication and information tech-
nologies. However, in the late 1970s, technolog-
ical advances began to outstrip the pace of
change within the public shared telecommunica-
tion network, finally leading to the divestiture of
AT&T and the emergence of a number of
competing communication networks and serv-
ice vendors. Although competition has clearly
contributed to growth and economic activity in
the communication sector, OTA identified a
number of factors that suggest that in a compet-
itive, global environment, the United States may
find it increasingly difficult to retain its world
technological leadership.

The first factor is the development of interna
tional competition resulting in an increase in the
pace of technological advancement in commu-
nication infrastructure. The second is the high
capital costs of modernizing the communication
infrastructure and uncertainties as to how it will
be financed. The potential inefficiencies that
could result from lack of national coordination
and planning for communication represent the
third factor. The fourth is the proactive role
played by foreign governments in modernizing
their communication systems. The fifth factor is
the fractionated U.S. decisionmaking process.
The sixth is the limits of human resources for
communication.

Congress could pursue three strategies to
address the modernization of the communica-
tion infrastructure:

1. involve the government directly in the
development, planning, financing, and co-
ordination of the communication infra-
structure;

2. provide indirect incentives for moderniz-
ing and developing the communication
infrastructure; and

30NA isthe overall design of a carrier’s basic network facilities and services to permit all users of the basic network to interconnect to specific basic

network functions and interfaces on an unbundled and equal access basis.
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3. create a regulatory environment that is
more conducive to the modernization of
the communication infrastructure.

These strategies, and the options that each might
entail, are summarized in figure 1-4 and ana-
lyzed in chapter 12.

Jurisdiction in the Formulation and
I mplementation of National
Communication Policy

Rapid technological advances in communi-
cation, coupled with the unraveling of a
traditional regulatory framework in the
United States, have given rise to a highly
uncertain communication policy environ_
ment. Occurring at a time when the role of
information is particularly important, these
developments will affect everyone. Each indi-
vidua has a high stake in the outcome of current
communication policy debates. An exception-
ally equitable, efficient, and effective poli-
cymaking process will be required to find
appropriate solutions to the complex and thorny
policy dilemmas that society faces, and to
reconcile the conflicts that will inevitably arise
among competing—even if meritorious—
interests. At the very least, the alocation of
authority and the rules of the game will need to
be clear and perceived by the public to be
legitimate.

As the United States participates in the
increasingly global information economy, the
lack of a coherent and coordinated national
communication policymaking process is likely
to severely hinder the development and execu-
tion of a strategy for dealing with the myriad of
communication issues that will emerge. The
American policy process has always been some-
what disorderly because of the important role of
federalism and the separation of powers in the
U.S. political system. However, its untidiness
has been particularly noticeable in communica-
tion policy—a fact that has already prompted
two Presidential policy boards (in 1951 and
1968) to recommend the creation of a central

agency to formulate overall communication
policy.

OTA findings suggest that a number of
factors are likely to make these problems worse
in the future. These include the shift of commu-
nication decisionmaking from political institu-
tions to the marketplace, the expanding links
between communication policies and other so-
cioeconomic policies, the increased interde-
pendence of national and international commu-
nication policies, and the emergence of large
users-often multinational corporations-as
key playersin communication decisions.

Congress could pursue four basic strategies to
address jurisdictional issues in communication
policymaking:

1. take the lead in establishing communica-
tion policy priorities and in allocating
organizational responsibilities accord-
ingly;

2. establish an ongoing organizational mech-
anism, outside of Congress, to resolve
policy inconsistencies and jurisdictional
disputes;

3. provide an interagency and/or interjuris-
dictional mechanism for coordinating
communication policy and resolving juris-
dictional issues; and

4. establish an ingtitutional basis for facilitat-
ing coordination and cooperation among
government agencies, industry providers,
and communication users.

These strategies, and the options each might
entail, are summarized in figure 1-5 and ana
lyzed in chapter 13.

THE NEED FOR A NATIONAL
VISION OF THE ROLE OF
COMMUNICATION

The choice of congressional policy strategies
and options will depend primarily on how
Congress views the role of communication in
21st-century Americaand what communication
goas it will set for the Nation. This study
provides Congress with a roadmap for matching
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Figure I-5-Congressional Strategies and Options To Address Jurisdictional Issues in
Communication Policymaking

Option A
Reassess and
redefine national
communication policy
goals, revising the
Communications Act
of 1934 where
appropriate.

Option C
Establish a Joint
Communication
Committee within
Congress.

Option C
Establish a new
executive agency to
address
communication
issues.

Option A
Designate the FCC as
the lead organization
responsible for
coordinating
communication pc&y.

l

Option B
Establish a national
commission to
evaluate the changed
communication
environment and
recommend to
Congress appropriate
policy changes and
steps to implement

Option D
Establish an agency
within the Executive
Office of the President
to develop a
comprehensive
communication policy
and to coordinate the
activities of existing

Option B
Designate an existing
executive branch
agency, such as the
NTIA, as the lead
agency to coordinate
communication policy

them.

Option A
Establish an
Interagency
coordinating body
with representatives
from all the agencies
that have
responsibility for
communication policy.

communication
agencies.
Option A
: Encourage or support
_ Option C the establishment of

Establish a advisory bodies to
governm_ent provide input to
corporation to perform executive agencies
essential and the FCC on
communication specific
serv_ices for the communication
public. issues.

| |

Option B

Provide for alternative
means of dipute
resolution in FCC
proceedings.

SOURCE: Office of Technology Assessment, 1990.

Option B
Establish an ongoing
Federal/State agency,
along the lines of the
Federal/State Boards,
to coordinate and
resolve Federal/State
interjurisdictional
communication policy
issues.
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There is nothing more difficult to plan,
more doubtful of success, nor more
dangerous to manage than the creation
of a new order of things.

Machiavelli, 1513.
T —
U.S. communication policy with consistent
strategies and policy options, based on the five
issues discussed above. Three possible visions
are presented here:

1. communication as a market commodity,

2. communication as a springboard for eco-
nomic growth and development, and

3. communication as a basic societal infra-
structure.

These visions are purposely sharply drawn to
provide clear alternatives.

Market Vision-Communication as a
Market Commaodity

This vision reflects the view that communica
tionisan end in itself, and that communication
services should be treated like any other com-
modity that can be bought and sold. This view
is illustrated at the extreme by former FCC
Chairman Fowler’s statement equating televi-
sion sets and toasters, which, he said, leads to the
conclusion that the marketplace is the most
appropriate mechanism for determining the
production, distribution, and use of television
sets as well as other communication devices and
services.

Those with this perspective include many
antitrust economists and lawyers who place a
high value on economic efficiency, viewing its
attainment as the measure of an optimal social
outcome. They claim that through market com-
petition the criterion of efficiency is most likely
to be met. Supporting this viewpoint are many
new participants in the communication system
(for example, resellers of communication serv-
ices, system integrators, and gateway and infor-
mation vendors) who, eager to take advantage of

the new technologies to add value to existing
products and services, want a chance to enter the
market and compete. Many business users who
operate their own private communication net-
works also subscribe to this point of view. So,
too, would consumer advocates who, viewing
communication primarily as a commodity, are
concerned most about the cost of service to
consumers.

Viewing communication policy from this
perspective, the ideal role for the Federal
Government would be to intervene to corrector
ameliorate situations where market failures can
be clearly identified. Members of this group
might disagree, however, about the means of
government intervention. While some favor
trying new or experimental regulatory ap-
proaches such as price-cap regulation for tele-
phone companies, others insist that, where real
competition is lacking, adequate protection for
users and potential competitors requires tradi-
tional rate-of-return regulation. With these dif-
ferences in mind, the following congressional
strategies are consistent with the vision of
communication as a commodity, and the gov-
ernment’s perceived role:

« reexamining and readdressing regulatory
categories in terms of the market structure
of various industries as it is affected by
technological advances, and strengthening
regulatory procedures where required;

. refining computer crime laws and penal-
ties,

- alowing for the emergence of market
solutions to problems of incompatibility;

. influencing the standards-setting process
indirectly by providing assistance and
guidance to foster standards-setting;

« providing indirect incentives for moderniz-
ing and developing the communication
infrastructure;

« providing for some technology research
and development; and

« phasing out some existing regulatory agen-
cies and integrating others.
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Economic Vision--Communication as a
Springboard for National Economic
Growth and Development

This vision reflects concerns about the state
of the U.S. economy and the decline of the U.S.
competitive position in an increasingly global
economy, and calls for the promotion of com-
munication technologies and the modernization
of the communication infrastructure. Propo-
nents view communication not just asan end in
itself, but also--and more importantly-as the
means for bringing about renewed economic
growth and development in the United States.
Some are concerned lest other nations—viewing
the modernization of their communication infra-
structures as part of their overall national
industrial policies--employ new communica-
tion technologies to gain a competitive advan-
tage over the United States.

Most who hold this view would agree that the
communication infrastructure can serve a num-
ber of social goals. However, because of the
growing intensity of international economic
competition, some would argue that, where
societal goals conflict, using communication to
foster national economic goals should take
precedence. They would point out that, if the
United States fails to achieve economic success,
it will no longer have the wherewithal to
accomplish other goals.

Such arguments have been made by a number
of government officials who dea with trade and
national industrial policy issues. This viewpoint
is also reflected in some recent government
reports calling for a revision of the Modified
Final Judgment? and alternatives to rate-of-
return regulation. Most of the regional Bell
operating companies that stand to benefit from
these changes also use this argument when
presenting their case to government. Some users
in small and medium-sized businesses who

cannot afford to develop their own communica
tion networks, but who view communication as
a strategic resource, might also be inclined to
favor the view of communication as the “spring-
board for economic growth.”

Proponents of this view call on the Federal
Government to play a more active role in
promoting technological development and the
modernization of the communication infrastruc-
ture. While they might differ on how to promote
communication technologies for economic
ends, the congressiona strategies consistent
with this overall viewpoint include:

e providing direct government support for
users to access information and communi-
cation paths;

e undertaking further study and analysis of
the changing security and survivability
needs of the communication infrastructure;

e providing specia emergency facilities for
private sector use;

e improving coordination of survivability
planning;

e increasing activities geared to prevent se-
curity breaches,

e supporting research to provide better data

and a greater analytic rationale for stan-
dards decisions,

e while allowing for market solutions to
standards problems, providing for a gov-
ernment role when necessary to achieve
overal, national economic goals,

e providing indirect incentives to encourage
investment in modernization;

e removing regulatory barriers that discour-
age modernization; and

¢ taking the lead in establishing communica-
tion policy priorities, and in allocating
organizational responsibilities accord-
ingly.

4The Modified Final Judgment was the 1982 consent agreement entered into by AT& T and the Department of Justice, and Subsequently approved
by the U.S. District Court for the District of Columbia. AT&T retained most long-distance operations and terminal equipment. The Bell operating
companies were spun off and reorganized into seven regional holding companies. They were permitted to offer local monopoly services, as well as toll
services within their restricted operating territories. They could provide new terminal equipment, but could not engage in manufacturing.



Chapter |-Summary « 23

Social Vision-Communication as
Social Infrastructure

This view emphasizes the linkages between
communication, human activity, and social
structures. It focuses on the relationship be-
tween access to communication and services,
and access to power, wealth, and position in
society. Hence, in weighing communication
policy choices, it places great weight on equity.
Because proponents of this vision hold that
communication can serve as a means as well as
an end, they often propose communication-
related solutions to many of society’s problems.

This viewpoint is currently not well repre-
sented in the communication policy community.
There are, however, many in the academic
community-specially in departments of com-
munication and social science—who strongly
advocate this point of view. There are a'so many
educators, health providers, government offi-
cials, and citizen activists who see in communi-
cation a potential for assisting them in solving
their problems. Communication providers who
could benefit from significant economies of
scale and scope by expanding and integrating
their services would also support this view.

Those who view communication as a means
to accomplish societal ends historically have
tended to grow in number (or at least to become
more vocal) as technological advances in com-
munication give rise to new aspirations. This
was so for the penny press, telegraph, telephone,
radio, and television; and it is likely to be so as
the Nation moves forward in an age of informa-
tion and advanced communication.

For those who view communication as social
infrastructure, the role for government is to
ensure not only that needed technologies and
communication services exist, but aso that they
are available to everyone and will serve al
social purposes on an equitable basis. Thus, they
strongly advocate—in addition to many of the
strategies identified for the Economic Vision
above-congressional strategies that are more
directly designed to improve access. These
would include, for example:

« influencing the means by which communi-
cation services are funded and financed;

. structuring the prices at which communica-
tion and information services are offered,;

. regulating and redefining the rights of
media-owners,

- influencing the level and availability of the
tools and resources required to access
communication and information services;
and

« assuming a more proactive role to assure
robust debate on issues of public impor-
tance.

Whereas those who adhere to the Economic
Vision might want to limit government’s role if
it appeared to create additional burdens for
business and industry, those who view the
infrastructure more generically might not be so
inclined. Considering all social goals to be more
or less equivalent, adherents of this Social
Vision might also favor the following strategies:

. establishing security and survivability
standards for communication systems in
key industrial sectors;

« influencing the setting of particular stan-
dards by providing direct incentives or by
imposing sanctions where necessary to
achieve social ends; and

» mandating industrywide standards where
necessary to achieve socia ends.

CONCLUSION

Before selecting communication policy strat-
egies for the future, Congress will first need to
consider how it views the role of communication
in society. This report provides a context for
these considerations by analyzing and reviewing
the changes taking place in the communication
infrastructure. It identifies the range of societal
opportunities that new communication technol-
ogies afford, and the problems and issues to
which these new technologies give rise. If
Congress can agree on a consistent vision of
communication goals, many policy choices will
naturally follow. What is first required is a
vision, and a commitment to pursue it.
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INTRODUCTION

New technologies create new potential and new
opportunities that change our notions and expecta-
tions about what is possible and what is not. In fact,
we have often looked to the development of new
technologies to resolve thorny societal problems that
have no obvious or tractable solutions. However,
past efforts to correctly anticipate the use and impact
of new technologies all too often have fallen short of
the mark.

In the realm of communication aone, for exam-
ple, the potential of the telephone was not widely
appreciated, although Alexander Graham Bell, him-
self, had an uncanny prescience about its future use. *
Nor did radio technology appear very promising—
viewed primarily as a mode for point-to-point
communication, microwave technology was re-
jected as being too difficult to focus and control.”
More recently, the computer’s role in society has far
exceeded the expectations of its early creators and
developers.’

The gap between expectations and actual experi-
ence with new technologies can be explained, in
part, by our limited understanding of the relationship
between technology and society. Attempts to depict
this relationship have typically been unidimen-
sional, focusing either on technology as a driving
force or on a particular set of social forces that has
determined the evolution of technology. However,
experience has proven such conceptualizations to be
far too simplistic. Lacking an adequate understand-
ing of technological development we, as a society,

have been unaware of the ream of choices available.
Thus, we have often been unable to channel techno-
logical development in the most positive directions.

Today, we are witnessing profound changes in
communication systems worldwide brought about,
in part, by the development and advancement of a
wide variety of information and communication
technologies. Together, these new technologies
have significant potential to enhance communica-
tion and improve social, economic, and political
circumstances in a number of different ways. If, as
a society, we are to maximize this potential and have
a greater choice about how these new technologies
evolve, we will need to improve our anaytical basis
for assessing their development.

To this end, this chapter will provide an analytic
framework for assessing the new communication
and information technologies and the alternative
roles that the Federal Government might play in
their development and use. It will lay out a
conceptual model of the relationship between tech-
nology and society that takes into account techno-
logical developments, social forces, and the values
and roles of individuas and groups who have
authority to make decisions about technology. The
model will be used to define the scope of the OTA
assessment and organize the report. By identifying
the critical points at which choices about technology
might be made, the model suggests the key questions
that need to be raised about new communication
technologies.

1From the beginning, Bell foresaw a network of private telephones that would be available to everyone, rich and Poor alike. But most
others-perhaps because it appeared so soon in the wake of the telegraph-found the telephone unworthy of comment. Totally underestimating the
telephone’s future, William Orton, President of Western Union Telegraph Co., for example, declined the opportunity to buy its patent rights,
purportedly saying: “What use could this company make of an electrical toy?’ Sidney H. Aronson, “Bell’s Electrical Toy: What's the Use? The Sociology
of Early Telephone Usage,” Ithiel de Sola Pool (cd.), The Social Impact of the Telephone (Cambridge, MA: The MIT Press, 1977), p. 16.

2David Sarnoff, of NBC, took particular exception to this point of view. In a letter to Edward J. Nally, General Manager of the Marconi Co.. he
proposed taking advantage of the leaky aspects of this technology to develop a “radio music box.” Gleason L. Archer, LL.D., History of Radio 2 1926
(New York, NY: The American Historical Society, Inc., 1938), p. 112.

3As Paul Ceruzzi has pointed out: “[Computer programmers] had no glimmering of how thoroughly the computer would permeate modern life.
[They] saw a market restricted to a few scientific, military, or large-scale business applications. For them, a computer was akin to a wind tunnel; a vital
and necessary piece of apparatus, but one whose expense and size limited it to a few mstallations.” Paul Ceruzzi, “An Unforeseen Revolution:
Computers and Expectations, 1935 -1985,” Joseph J. Corn (cd.), Imagining Tomorrow History, Technology, and the American Future (Cambridge,
MA: The MIT Press, 1986), p. 189.

-20-
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DEFINING KEY TERMS

To develop an analytic framework to examine the
potential impacts of new technologies on communi-
cation systems, and to identify the potential ways
that the Federal Government might respond to these
advances, it is necessary to define the concepts, such
as technology and communication, that are used
throughout this report. Such terms are the building
blocks of conceptual analysis. How they are defined
will determine not only the scope of this study, but
also the terms of the debate about, and the range of
options for dealing with, new and emerging commu-
nication issues.

The Nature of Technology

Technology can be defined in many ways, both
broad and narrow. Some older definitions, for
example, limit its meaning to specific tools or
machines. Other theorists define technology more
broadly as know-how--"a system of knowledge
intended to have a practical bearing.”*Beyond this,
a definition of technology can also include the
human processes and relationships required to bring
a scientific idea to lifes

People choose their definition of technology to
suit the questions they are asking and the problems
they must solve. Scientists and engineers, for
example, may have less need to consider human
factors; thus, their definitions concentrate on ma-
chines and physical structures such as roads, air-
ports, and nuclear reactors."However, a purely
mechanical definition of technology would be in-
adequate for a study analyzing how technology
might affect communication and communication
systems. In this report, we have defined communica
tion and communication systems as processes in
which individuals and groups come together to

formulate, exchange, retrieve, and interpret informa-
tion.”Understanding how technologies might affect
these activities requires a definition of technology
that is broad enough to include the intersection of
physical objects and people. As Todd LaPorte has
said: “One must look at ‘who is technology’ as well
as ‘what is technology'.”*

This report, therefore, defines technology
broadly, incorporating the relationships and transac-
tions of those involved in communication processes.
To maintain this view, while alowing for independ-
ent analysis of machines, tools, and techniques, the
technology will be considered an interdependent
(but not necessarily tightly connected) conglomera-
tion’that, to borrow from Langdon Winner's catego-
ries, comprises.

« apparatus: the physical devices of technical
performance, such as tools, instruments, ma-
chines, etc.;

« technique: the technica activities, such as
skills, methods, procedures, and routines that
people engage into accomplish tasks; and

+ social arrangements: the relationships that are
established and the transactions that & e place
allowing people to carry out technical proc-
esses and to give physica form to their ideas.”

Looking specifically at apparatuses, for example,
this report will consider how new technical applica-
tions might affect the formulation, exchange, and
interpretation of information. Focusing on tech-
nique, the study will examine issues such as the kind
of technical training and level of socioeconomic
resources that would be required to successfully
implement a new technical apparatus. And, in
examining social arrangements, it will raise a
number of institutional questions about who needs to
cooperate with whom, and in accordance with what

4Jay Weinstein, Sociology/Technology Foundations of Post-Academic Science (New Brunswick, NJ: Transaction Books, 1982), p- xi. See also J.K.
Fiebleman, “ Pure Science, Applied Science, Technology Engineering: An Attempt at Definitions,” Technology and Culture, Fall 1%1, pp. 305-317;
and Charles Susskind, Under standing Technology (Baltimore, MD: The Johns Hopkins University Press, 1973), p. 1.

SFor adiscussion of technology viewed as " aform of social organization,” see Todd R LaPorte, “Technology as Social Organization,” Ingtitute of
Governmental Studies, Working Paper, 4-384-1, University of California, Berkeley, n.d.

SIbid.
7See following section for detailed definition of communication.
8LaPorte, Op. cit., footnote 5, p. 8.

9The notion of a loosely constructed conglomeration has been used here to convey the idea that technology is never a finished product, but is always
evolving in relationship to social forces. In this sense, then, one might think of technology as a process. For a comparison of the characterization of
technology in these two senses, see Jennifer Daryl Slack, “Historical Review of the Concept of Communication Needs With Respect to Technology,”

OTA contractor report, November 1987.

1L angdon Winner, Autonomous Technology Technics Out of Control as a Theme in Political Thought (Cambridge, MA: MIT Press, 1977), PP. 11-13.
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rules and regulations, if new technological appara-
tuses are to be effectively deployed. The impacts of
new technology on communication and on society
vary according to each of these aspects of technol-
ogy, and they need to be considered both separately
and in their entirety.

The Definition of Communication and
Other Related Terms

The word “communicate” comes from the Latin
root “communis,” signifying communion or the
idea of a shared understanding of, or participation in,
an idea or event. In this original sense, the word
communication was used as a noun of action that
meant “to make common to many (or the subject
thus made common).”"* Toward the end of the 17th
century, the notion of imparting, conveying, or
exchanging information and materials was incorpo-
rated into the concept. 12 Although modern dictionar-
ies tend to adhere to the latter definition,”both
connotations continue to survive in everyday
speech. Their dua usage can, at times, be a source of
confusion in discussions about communication. *4

Academics and researchers have generally de-
fined communication in accordance with the sender/
receiver model developed by Shannon and Weaver
in their work on information theory. 15 As depicted in
figure 2-1, this model characterizes communication
as a systemic process, the main components of
which include: sender, message, transmission,

noise, channel, reception, and receiver. Although
originally developed to account for technical aspects
of information transfer, this model has had a much
more general appea and has been used to examine
many forms of communication.”

Notwithstanding its past popularity and its record
of versatility, the sender/receiver model is not
particularly well-suited to many of the tasks required
for this study, which seeks to address the entire range
of policy issues raised by new communication
technologies. Policy issues generaly entail points of
conflict, and this model is not designed to draw
attention to them.” The rather passive notions of
“message,” “sender,” and “receiver,” for example,
draw attention to the problems of effective commu-
nication and downplay any problems involved in, or
issues about, who gets to formulate, send, and access
information, on what bases, and with what objec-
tives and effects. Nor does this model provide a basis
for raising questions and issues about communica-
tion goals. Effectiveness and efficiency are simply
presumed to be the most appropriate measures for
evaluating communication processes.

The sender/receiver model is aso much too
orderly to adequately describe many of today’s
mediated communication processes. It assumes that
communication takes place as a consistent, linear
sequence of events-an assumption that is not
supportable in today’ s technology-mediated infor-

1Daniel J. Czitrom, Media and the American Mind (Chapel Hill, NC: The University of North Carolina Press, 1982), p. 10. It wasclearly this definition
that the philosopher, John Dewey, had in mind when he wrote in Democracy and Education: “Society not only continues to exist by transmission, by
communication, but it may fairly be said to exist in transmission, iz communication. There is more than a verbal tie between the words common,
community, and communication. Men live in a community in virtue of the things they have in common; and communication is the way in which they
come to possess things in common. '’ John Dewey, Democracy and Education (New York, NY: Macmillan Co., 1915), as cited in Czitrom, supra, p. 108.

12The use of the term t. designate the physical means of communication evolved during the period of rapid development of railroads, canals, and roads.
For a discussion, see Raymond Williams, Keywords: A Vocabulary of Culture and Society (New York, NY: Oxford University Press, 1976), pp. 62-63.

13Webster's New Collegiate Dictionary, for example, defines communication as “an act or instance of transmitting,” and as “a process by which
information is exchanged between individuals through a common system of symbols, signs, or behavior.”

14Czitrom, op. cit., footnote 11, p.10.

15Claude Shannon and Warren Weaver, The Mathematical Theory of Communication (Urbana, IL: University of Illinois Press,1949), P. 5. The
sender/receiver model has recently fallen on hard times as many communication researchers have become interested in elements of communication that
are downplayed by the model, such as context, formal constraints of media, and cultural norms. For a discussion of other models of communication and
a comparison of their strengths and weaknesses, see C. David Mortensen, Communication The Study of Human Interaction (New York, NY: McGraw
Hill Book Co., 1974), ch. 2, pp. 29-65.

16political scientists, for €xample, have employed this conceptualization to study propaganda and its effects. It has also been used in mass media
studies to describe the one-way flow of information to mass audiences, and feedback in the form of buying decisions and comments to broadcasters.
Sociologists have integrated it into their structural/functional models to examine the efficiency or effectiveness of organizational communication. The
sender/receiver model has even been used in conjunction with humanistic models of interpersonal communication to explain problems in
understanding as “breakdowns.”

17 Joseph F. Coates, “What 1sa Public Policy Issue?’ (Washington, DC,n.d.), P. 29. Asdescribed: « o public policy issue may be defined as a
fundamental enduring conflict among or between objectives, goals, customs, plans, activities or stakeholders, which is not likely to be resolved
completely in favor of any polar position in that conflict.”
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Figure 2-1-Shannon/Weaver Model of Communication

Sender Transmission ——>  Message

Channel Reception —————m»- Receiver

Feedback

SOURCE: Office of Technology Assessment, based on Claude Shannon and Warren Weaver,The Mathematical Theory of Communication (Urbana, IL:

University of lllinois Press, 1949), p. 5.

mation environment.”With a computerized bulletin
board, for example, how does one identify and
distinguish between who is the sender and who is the
receiver? And, similarly, who is considered the
sender when the receiver can now access informa-
tion on demand?

To focus on potential areas of conflict, this study
requires a model that highlights interrelationships
and interdependencies among people and institu-
tions. And, to bring the new technologies into play,
it needs a multi-directional way of thinking about the
process of communication. To meet these two
requirements, thisstudy will define communica-
tion as the process by which messages are
formulated, exchanged, and interpreted. These
activities are considered to be related to one another
in a process, insofar as they are al required for an act
of communication to take place. But the processis
not necessarily linear, nor does it entail a predictable
sequence of events. In fact, there are numerous ways
in which these activities can be brought together, as
can be seen in figure 2-2.”

Defining communication broadly in this fashion,
it is clear that, just as it is becoming increasingly
difficult to view communication technologies as
being separate from information technologies, the
process of communicating can no longer be viewed
as a mere transmission process, separate from the

information that is being communicated. Thus, the
analysis of new technologies will ook at develop-
ments in information retrieval, processing, and
storage, as well as information transmission and
exchange. Similarly, the analysis of communication
providers and the relationships among them will
focus not only on the providers of communication
channels and pathways, but also on the creators and
users of information content.

Communication processes do not occur in a
vacuum; rather, they are facilitated and sustained by
an underlying network of individuals and institu-
tions that provides the means and mechanisms for
formulating, exchanging, and interpreting informa-
tion, and for establishing the necessary linkages
between these activities. In pre-industrial societies,
such networks might entail a number of institutional
structures such as kinship groups or caste systems;
in advanced industrial societies, they are generally
constructed around a complex set of technologies,
assuming the broad definition of technology given
above.”In this report, this entire network of
apparatuses, knowledge resources, and institutional
arrangements that support communications will be
referred to as the communication infrastructure.

When such communication processes, technolo-
gies, and organizational and institutional relation-
ships become established over time, they give rise to

18Nor does the linear model apply to interpersonal communications. 1t ignores the reciprocal aspects of communication and the fact that list
very much active participants. For the first interactive model that takes the reciprocal nature of communication into account, see Wilbur L.

The Process and Effects of Mass Communication (Urbana, IL: University of Illinois Press, 1954).

19When the sequence of a communication process becomes established as a recognizable and predictable pattern of events, it takes on the as
what can be caled a communication system. By “system” we mean, a the most basic level, a cyclical pattern of interlocking behavior based ¢

expectations about what is taking place.

20This is not to say that social networks do not play a significant role in advanced industrial societies in facilitating the formulation, exch
interpretation of information. In trying to understand the impact of new communication technologies on society, one important research

concerns the extent to which technologies replace these socia networks, and with what effect.
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Figure 2-2-Communication Process

Message
formulation

Message
interpretation

Message
exchange

SOURCE: Office of Technology Assessment, 1990.

an accepted set of values, functions, behavioral
norms and practices, and rules about how communi-
cation decisions should be made. Considered in their
entirety, these institutional and organizational rela-
tionships, the infrastructure that sustains them, and

the norms that regulate and reinforce their behavior
will be referred to as the communication regime.”

The communication regime is both nested in and
sustains the larger social system of which it is apart,
for communication is the basis for all human
interaction and one of the means for establishing and
organizing society. Communication is the process
by which all social activity is conducted; without it,
a society could not survive. It is the means by which
group norms are established, expectations are
voiced, individual roles are assigned, change is
enacted, social control is maintained, and activities
are coordinated.”

Communication also alows the individual to
function in society. Only through interaction with
others do individuals acquire the tools of language
and the shared sense of reality they need to establish
intimate relations and to cooperate to achieve
common goals.* Through acts of communication,
people define themselves—their sense of unique-
ness as well as their self concepts—and negotiate
and sustain a position and place in the world.”

Supporting all forms of human activity, commu-
nication runs like a thread entwined throughout the
course of history. As Lucian W. Pye has described
it:

Communications is the web of human society.

The structure of a communication system with its
more or less well-defined channelsisin a sense the
skeleton of the social body which envelops it. The
content of communications is of course the very
substance of human intercourse. The flow of com-
munications determines the direction and the pace of
dynamic social development. Hence it is possible to
analyze all social processes in terms of the structure,
content, and flow of communications.”

How the communication regime is ordered, there-
fore, is likely to have a significant impact on society,
just as changes in society are likely to have a

2iThe term “regime” is borrowed from the field of international politics, where: « Regimes can be defined as sets of implicit or explicit principles,
norms, rules and decision-making procedures around which actors' expectations converge in a given area of international relations. Principles are beliefs
of fact, causation, and rectitude. Norms are standards of behavior defined in terms of rights and obligations. Rules are specific prescriptions or
proscriptions for action. Decision-making procedures are prevailing practices for making and implementing collective choice.” Stephen D. Krasner,
(cd.), “Structural Causes and Regime Consequences: Regimes as Intervening Variables,” /nternational Regimes (Ithaca, NY: Cornell University Press,

1983), p. 2.

22Martin Lawrence LeFleur, Theories of Communication (New York, NY: David McKay CO. Inc., 1970). See also Lucian W.Pye (cd.),
Communications and Political Development (Princeton, NJ: University Press, 1%3), p. 4.

BDonald P. Cushman and Dudley D. Cahn, J., Communication in Interpersonal Relationships (Albany, NY: State University of New York Press,
1985). See also Donal Carbaugh, “Communication Systems: Exploring the Role of Information Technologies,” OTA contractor report, December 1986.

241bid.
25pye (ed.), OP- Cit,, footnote 22,p-4.
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considerable effect on the nature of the communica-
tion regime. Thus, in order to identify and under-
stand the policy issues raised by new communica-
tion technologies, it isfirst necessary to construct a
clearer picture of the relationships between technol-
ogy, the communication infrastructure, and society.

A CONCEPTUAL FRAMEWORK
FOR ANALYZING POLICY ISSUES
ENGENDERED BY NEW
COMMUNICATION
TECHNOLOGIES

Theoretical models are abstractions or simplifica-
tions of the real world as viewed from a particular
vantage point. By defining critical relationships,
such models serve as maps to guide researchers
through extraneous materials to relevant questions
and interesting insights. It will be useful, therefore,
to begin the investigation of how new technologies
might affect the realm of communication and society
by conceptualizing how new technologies interact
with society, and how choices about these technolo-
gies are made.

Existing Conceptualizations

There is ample literature that seeks to explicate
the causal relationships between technology and
society.” Some thinkers on the subject posit that the
role of technology is supreme, dictating social and

economic relationships. In his work, The Techno-
logical Society,” Jacques E1lul, for example, argues

that the shape society takes is but a mere reflection
of technique. In similar fashion, Harold Innis
concludes, in The Bias of Communication,”that it
is the modes of communication that determine the
structure of society, a theme later developed by
Marshall McLuhan in The Medium is the Massage.”

The opposite proposition-that social systems
structure technological developments—can be
found in the tradition of Lewis Mumford. For
example, in Technics and Civilization, Mumford
contends that the invention of the clock was almost
inevitable because the rigid schedule of monastic
life required it.*More recently, this perspective
resounds in the works of those who represent the
“critical school” of communication.™

Acknowledging situations in support of both
propositions, many scholars and researchers are now
developing models about technology and society
that are based on the interdependence and interac-
tion of the two.”It is on this interactive model of
technology and society, which is historically more
realistic, that this and subsequent chapters will be
based. ®

A Model to Guide the Present Analysis

The analytic framework that will be used in this
assessment is depicted in figure 2-3. The key
elements of this model are:

. the existing communication regime;
. the interactions between technological ad-
vances and social forces,

26The study of technology and society has a long history going back two centuries to the works of Adam Smith, Henri Saint-Simon, and Karl Marx.
In fact, it was the growing interest in technological developments that gave rise to the field of sociology. Interest has intensified in recent years as both
scholars and policymakers have sought to anticipate and ameliorate the unintended consequences of the deployment of technology. Once again, these
interests have given rise to a new field of study, that of technology assessment. For three very different accounts of the history of ideas about technology,
see Weinstein, op. cit., footnote 4; Winner, op. cit., footnote 10; and Jennifer Daryl Slack, Communication Technologies and Society: Conceptions of
Causality and the Palitics of Technological /intervention (Norwood, NJ: Ablex Publishing Corp., 1984).

?1Jacques Ellul, The Technological Society (New York, NY: Knopf, 1964).

28Harold Innis, The Bias of Communication, 1951 (Toronto: University of Toronto Press, Reprint, 1971).

29Marshall McLuhan, The Medium is the Massage (New York, NY: Random House, 1967).

30 ewis Mumford, Technics and Civilization (New Y ork, NY: Harcourt Brace& Co., 19153).

31&., for example, Richard Coliins ¢t al. (eds.), Media, Culture and Society, A Critical Reader (London: SAGE Publications, 1986); see also, Michael
Gurevitch et d. (eds.), Culture, Society and the Media (London: Methuen, 1982).

32See Slack, Communications Technologies, op. Cit., footnote 26, p_ 7, for a discussion of these approaches. It should be noted that these models differ
with respect to the degree and timing of how society and technology influence one another. According to one school of thought, technology is essentialy
neutral before it has been developed. And it is only as technologies are exploited and molded in accordnce with particular social, economic, and political
conditions that it takes on a determining force of its own. For this view, see Clifford Christians, “Home Video Systems, A Revolution?’ Journal of
Broadcasting, vol. 17, Spring 1973, pp. 223-234. Others think of technologies as being biased in favor of particular outcomes at the moment of their
conception because they are envisioned and designed with certain purposes and practices aready in mind. For this perspective, see Raymond Williams,
Television Technology and Cultural Form (New Y ork, NY: Schockien Books, 1973).

33Two OTA workshops, “Characterizing the US. Communication System” (Jan. 9, 1987) and “Tracking Technology: A Workshop To Identify the
Ingredients of Change” (Dec. 15, 1986), were important sources of information and insight for this conceptualization.
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Figure 2-3-interactive Model of Communication and Society
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« Potential Opportunities and constraints gener-
ated by new technologies,

. the key stakeholders and decisionmaking proc-
esses; and

. the outcomes of decisions about new technol o-
gies.

To follow this model, begin by focusing on the
existing communication regime and trace the inter-
actions and interrelationships between these ele-
ments (from 1 through 5 and back to the starting
point). The arrows in figure 2-3 depict what are
considered to be the most critical relationships.

Existing Communication Regime

As defined above, the communication regime
consists of the:

a. norms, values, goals, and roles that sustain and
maintain communication within a given realm;
b. communication infrastructure that supports
and facilitates communication processes; and

c. decisionmaking processes and the rules and
regulations that govern how the communica-
tion regime is managed and regul ated.

As demonstrated in figure 2-3, the communica-
tion regime is not a closed system,; it is influenced
both by decisions that are made about the regime
itself [4a] and by decisions that are made about new
communication technologies [5a]. Moreover, the
communication regime will also affect the larger
society, of which it is a part. Because communica-
tion is essential to all social activities, how the
communication regime operates will affect all so-
cial, economic, political, and cultural activities[la],
as well as the values and positions of key decision-
makers [Ib]. Activities within the communication
regime will also affect the level and direction of
technological development [Ic].

Interaction of Social Forces and
Technological Advances

Technological advances involving communica-
tion are the product of decisions made about
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technological opportunities [5b] and the activities
that take place within, and the outputs of, the
communication regime [Ic]. These technological
advances are constrained in their effects on society,
however. They are tempered by socia forces (e.g., as
economic and demographic trends) and mgjor his-
torica events (e.g., such as war or a depression) that
may give rise to needs and conditions that can either
foster or inhibit certain technological applications.
The particular form or application of a new technol-
ogy will also be shaped by the play of social forces
and the conditions under which it is brought into

34

use.” If the socia and technological infrastructure is

inadequate to exploit the benefits of new advances,
some technologies may never be applied at all.”

Together, technological advances and social
forces interact to create new ways of carrying out
economic, political, cultural, and social activities, as
well as new opportunities and constraints [2a]. The
interaction of technological advances and social
forces also creates new communication needs and
desires, and changes stakeholder perceptions of their
interests [20].

Potential Opportunities and Constraints
Engendered by New Technologies

In figure 2-3, socia forces and technological
advances are viewed as converging to create new
possihilities that, depending on how and by whom
they are experienced, might be viewed as either
potential opportunities or potential constraints. An
opportunity in one realm of life, for example, maybe
a constraint in another—just as something that
benefits one person may create a problem for
another.

Technological advances might give rise to new
economic opportunities for some people, for exam-
ple, by creating new markets for old products,

making possible new products, reducing production
costs, or alowing newcomers to enter old markets.
However, these same advances might establish new
economic constraints for some producers if they
increase the rate of obsolescence of some of their
products, increase the number of their competitors,
and/or reduce their market shares. Similarly, new
political opportunities might be generated if techno-
logical applications reduce the costs for individuals
and groups to participate in political processes, or
increase their access to decisionmakers or to poten-
tial alies and supporters. But to those in the political
process who may be circumvented by new techno-
logical applications, these developments will be
perceived as a new constraint. The emergence of
such opportunities provokes some stakeholders to
reassess their needs, values, interests, resources, and
traditional aliances, and to adjust. Other stakehold-
ers may remain unaware of the significance of the
changes, or be unable or unwilling to alter their
behavior. Depending on their responses, the relative
position and status of stakeholders are likely to
change [34].

Key Stakeholders and
Decisionmaking Processes

Whether or not new technological possibilities are
developed, and how these opportunities and con-
straints are distributed among individuals and
groups throughout society, will be determined by the
decisions that are made about them in the context of
existing institutional structures, laws, and practices
[4a]. And such decisions will, in turn, depend on
who the key decisionmakers are; how they perceive
their needs and interests and goals and objectives in
the light of new technologies, and the power and
authority that they have to determine events.
Decisions about technology will be made con-
sciously or inadvertently. They will be made in a

34For adescription of how social forces have affected the design and development of communication technologies, see LeFleur, 0p. cit., footnote
22. As he points out, these forces often override the idealistic aspirations and hopes that are attached to technological change. The development of the
penny press is one example. Many socia reformers hoped that it could be used to re-establish a broad moral and political consensus across the United
States after the turmoil caused by the Civil War. Social and economic conditions worked against them, however. The penny press emerged not only in
aperiod of cultural upheaval and transition, but also in a period of intense competition for advertisers and readers. Instead of trying to improve the
cultural and moral standards of people, newspaper publishers felt compelled to adopt any sensationalist device so long as it would bring in additional
readers. Czitrom, op. cit., footnote 11, pp. 92-93.

35Such was the case in ancient Alexandria, for example. Although inventors had the theoretical knowledge necessary to create primitive versions of
a steam engine and a wheeled cart, these ideas lay dormant and only became practicable in application centuries later in conjunction with the industrial
revolution. Winner, op. cit., footnote 10, pp. 73-74, More recently, this problem has become evident in a number of developing countries where
government leaders have been disappointed by the failure of a high technology to take hold and catapult their nations into a new, modem era. W.W.
Rostow, The Stages of Economic Growth (Cambridge, England: University Press, 1971).

36Decisionmakers have generally found such opportunities quite threatening. For an historical account of the conservative role that communication
stakeholders played with respect to new technological developments, see Brian Winston, Misunderstanding Media (Cambridge, MA: Harvard
University Press, 1986), pp. 15-34.
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variety of arenas—the scientific/technical commu-
nity; the marketplace; and the social/organizational,
political, and cultural arenas. However, in any
particular instance the outcomes of such decisions
will be determined by, and reflect the preferences of,
those who, within the relevant context, have the
authority and/or the resources to structure the
choices of others.

Outcomes of Decisions About
New Technological Opportunities

As decisions about new communication technolo-
gies are made, it will become clear which opportuni-
ties and constraints will materialize, and who will
win and who will lose as aresult.” These decisions,
moreover, will affect al elements of the model,
setting the entire complex of interrelated changes
into motion once again.

Clearly, this framework is a simplification of the
complex set of factors and interactions that come
into play when new technologies confront society.
However, by identifying critical relationships, it
suggests the key questions to be examined and issues
to be raised in identifying and analyzing future roles
that the Federal Government might play with respect
to new information and communication technolo-
gies. In this fashion, the framework provides the
underlying rationale for the scope and structure of
this report. As described below, the organization and
the subjects of the chapters reflect the flow and logic
of this model.

ORGANIZATION OF THE REPORT

To assist Congress in determining appropriate
communication goals for an age of information and
advanced communication, this report is divided into
three parts. Part | (incorporating boxes 1 and 2 in the
model) examines the U.S. communication regime
and how it is being altered in response to technologi-
cal advances and changing social forces. It includes
chapter 2; chapter 3, which discusses the norms,

policy goals, and rules that govern relationships in
the communication infrastructure; and chapter 4,
which examines how technological changes are
affecting the interdependencies among producers,
distributors, and users of communication facilities.

Part 11 (encompassing box 3 in the model)
examines the potential opportunities and constraints
posed by new technologies in four realms of life.
Chapter 5 looks at how new communication tech-
nologies can be employed to create comparative
advantage in the business arena, and the issues and
policy implications to which these new possibilities
give rise. Chapter 6 focuses on the role of new
technologies in the political arena, and its impact on
democratic processes. Chapter 7 examines what
effect new technologies might have in allowing for
broader participation in the shaping and develop-
ment of culture, and what public policy steps might
be required for such possibilities to be realized. And
chapter 8 considers whether and how new communi-
cation technologies might be used to facilitate or
detract from individual efforts to achieve personal
autonomy and self-realization.

Part 11 (covering boxes 4 and 5 in the model)
analyzes the crosscutting communication policy
issues engendered by technological change, and
identifies and evaluates aternative policy strategies
and options for their resolution. Chapter 9 focuses on
issues involving equitable access to communication
opportunities. Chapter 10 looks at issues concerning
the security and survivability of the communication
infrastructure. Chapter 11 examines the problems
and issues entailed in achieving interoperable com-
munication systems. Chapter 12 considers the re-
guirements and policy alternatives for modernizing
the Nation’s communication infrastructure. And
chapter 13 analyzes the jurisdictional issues that are
likely to arise in formulating and implementing a
national communication policy.

37For a characterization of how these decisions are made in communication policy, see Vincent Mosco, Pushbutton Fantasies (Norwood, NJ: Ablex

Publishing, 1982), figure 2-2, p. 26.
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Chapter 3

New Technologies and Changing I nterdependencies
in the Communication Infrastructure

INTRODUCTION

The communication infrastructure, which sup-
ports and negotiates the flow of communication
within society, is a critical social structure. How it is
constituted, and the rules that govern its use, will
greatly affect the nature of al socia interaction. The
technical characteristics of the infrastructure, for
example, limit the kinds of messages that can be
exchanged, the ease and speed of exchange, and the
fidelity of the messages. Similarly. the infrastruc-
ture's architecture-how facilities are arranged and
distributed-will determine who will be able to
communicate, under what conditions, and with what
degree of effectiveness.

The form the communication infrastructure takes
is determined by decisions made in the marketplace,
aswell asin the public, governmental arena. These
decisions are greatly influenced by the economic
relationships, or interdependencies, that exist among
those involved in the formulation, exchange, and
interpretation of information. And these interde-
pendencies will depend, in turn, on the nature of the
technological environment. Although at first glance
the term “infrastructure” may suggest a permanent
technological apparatus, the communication infra-
structure, configured around economic interdepend-
encies, is in fact very susceptible to technological
change.

To establish optimal rules for governing the
Nation’s communication infrastructure in the future,
Congress will need a more accurate picture of how
technological advances are changing the communi-
cation infrastructure, its relationships, and its inter-
dependencies. For, as Don R. Le Duc has pointed out
in his analysis of broadcasting policies, al too often

Federal communication policies have failed for lack
of consideration of private market incentives and
imperatives. ' To assist in understanding these varia-
bles, this chapter will:

define the communication infrastructure and
describe how it develops and evolves in
relationship to changing technology;

identify and describe the major technological
changes likely to impinge on the present
infrastructure;

provide a brief overview of the U.S. communi-
cation infrastructure, and identify and describe
the mgjor changes that are now taking place
within it; and

identify and describe the potential implications
of these changes for communication policy-
makers.

THE COMMUNICATION
INFRASTRUCTURE

To analyze how technological advances might
affect communication, it is useful to view the
communication infrastructure from a systems per-
spective.’Such a perspective is particularly useful
for analyzing change because it focuses on the
interdependence of social structures rather than on
their more static, or constant, attributes.’For, as
defined by social psychologists Daniel Katz and
Robert L. Kahn:

All social systems consist of the patterned activi-
ties of a number of individuals. Moreover, these
patterned activities are complementary or interde-
pendent with respect to some common output or
outcome . . .4

1Don R. Le Duc, Beyond Broadcasting Patter-m in Policy and Law (New York, NY: Longman, 1987), P. 8.

2There is an enormous literature ON the Properties and behavior of social systems. See, for cxample, Daniel Katz and Robert L. Kahn, The Social
Psychology of Organizations (New York, NY: John Wiley & Sons Inc., 2d cd., 1978); J.G. Miller, “Living Systems: Basic Concepts,” Behavioral
Science, vol. 10, 1965, pp. 193-237; and Talcott Parsons, The Social System (Glencoe, IL: Free Press, 195 1). In using a systems approach, it is important
to avoid the problem of reification-that is, speaking of systems as if they possess a personality, Systems are not “real,” but rather arc “interpreted” or
“enacted” by their participants. See Eric Goffman, Frame Analysis (New Y ork, NY: Harper and Row, 1974).

3Katz and Kahn, op. cit., footnote 2. p. 22.

4bid., p. 21.See also Karl E. Weich, The Social Psychology of Organizing (New York.NY Random How% 1979).
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Systems come into being as aresult of, or in order
to facilitate, exchange transactions.” Each transac-
tion has a goal and some criteriafor judging the
success or failure of the interaction.” Over time, the
relationships within socia systems gain a degree of
stability and consistency as certain kinds of behav-
ior, attitudes, values, and criteria come to be
associated with carrying out certain kinds of activi-
ties. Such expectations are generally socially rein-
forced and sanctioned.’

Although relatively stable, social systems are
responsive to their environments and subject to
change and dissolution. As Katz and Kahn point out:

As human inventions, social systems are imper-
fect. They can come apart a the seams overnight, but
they can aso outlast by centuries the biological
organisms that originally created them. The cement
that holds them together is essentially psychologica
rather than biological. Socia systems are anchored
in the attitudes, perceptions, beliefs, motivations,
habits, and expectations of human beings.”

A system’s continuity will depend on the extent to
which it produces outcomes that fulfill the expecta-
tions of its participants, and on whether it generates
the necessary incentives to sustain a given socia
activity. Insofar as these relationships are con-
trived-that is, people invent them by reenacting
complex patterns of behavior—psychological fac-
tors, such as attitudes and expectations, will be
critical to their existence.

In accordance with this analytic frame of refer-
ence, the communication infrastructure can be
characterized as a socia system. Building on the
definition of communication established in chapter
2, the infrastructure is comprised of interdependent
relationships among individuals and groups who
cooperate to provide the means and mechanisms for
formulating, exchanging, and interpreting informa-
tion, and for establishing the necessary relationships
among these activities. Together, this entire network
of apparatuses, knowledge resources, and institu-
tional arrangements, which supports al forms of
communication, constitutes the communication in-
frastructure.

in the U.S. communication infrastructure, where
S0 many communication functions are carried out in
the private sector, economic criteria and economic
interdependencies provide the primary context in
which relationships are determined.’And the mar-
ketplace provides the major institutional mecha-
nism”by which the signals and incentives that
induce individuals and groups to interact with one
another are transmitted and exchanged.' For exam-
ple, market prices reflect costs of production, and
consumer behavior will reflect market demand.
Economic situations are generally based on the
principle of rationality-that is, the certainty of the
relationship between means and ends. It is assumed
that people know what they want and how to transact
to attain it. In an economic transaction, then, the

SFor a discussion Of exchange transactions, sce | B, Mohr, “The Concept of Organizational Goal,” The American Political Science Review, vol. 7,
1973, pp. 470481.

6However, these interdependencies are not necessarily established around equal relationships; nor do the pales involved need to shine common
godls. In order for these relationships to form, the people involved must believe that their ability to achieve their objectives will depend on what others
do. For discussions, see Weich, op. cit., footnote 4, and J.D. Eveland, “‘Stakeholder Relationships in Communication Systems,” OTA contractor report,
October 1987.

7The expectations associated with the Pehavior of someone performing a particular task. or occupying a particular position, are called “roles.” When
individuals interact to accomplish atask, it can be said that they are in areciprocal role relationship, and that their behaviors are governed by mutual
role expectations. Because role relationships can be aggregated at any level. one can view society-or any subunit within it, such as the communication
infrastructure-as a complex network of systematically interlinked units of reciprocal role behaviors.

8Katz and Kahn, op. cit., footnote 2, p. 37.

$ Exchange transactions and role behavior are not carried out in isolation, but within complicated sets of related goals, roles, rules, criteria,
assumptions, and expectations about behavior and the outcomes sought, which are called “contexts.” A context is embodied in language, descriptive
vocabulary, and understanding of the implicit relationships between the parties involved in an interaction. It is the framework in which the construction
and enactment of particular situations take place. Thus, for example, what distinguishes a family dispute from a manager-employee quarrel is less the
absolute behavior, or even the words and body language, than the underlying assumptions about differences between family and organizational relations.
Peopl €’ s assumptions about what outcomes they and others are seeking are central-in short, the criteriabeing used by oneself and others. For analytic
discussions of the notion of context, see L. Smircich, “Implications for Management Theory,” L. Putnam and M.E. Pacanowsky, Communication and
Organization: An Interpretive Approach (Beverly Hills, CA: Sage Publication, 1983), and P. McHugh, Defining the Stuation (Indianapolis, IN: Bobbs
Merrill, 1968).

10There are, Of course, a variety of other political and social institutions that carry out parallel functions in other areas. For a discussion, s¢¢ “Markets,
Bureaucracies, and Clans,” Administrative Science Quarter/y, vol. 25, 1980, pp. 129-142.

114 should be noted that carrying out any role s heavily dependent on information. We need information, for example, to tell us what effect our

behavior is having, what outcomes are being achieved, as well as what criteria are being satisfied,
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emphasis is placed on the transaction rules of
rationality, reciprocity, and competition.

By establishing the rules of behavior and the basic
incentive structure in which economic players inter-
act, national goals and public policies will also
greatly affect the communication infrastructure. A
discussion of communication policy and itsimpacts
will be deferred, however, until the next chapter.

THE IMPACT OF TECHNOLOGY

Asisthe casein al socia systems, the set of
relationships that constitutes the communication
infrastructure is subject to changes in its environ-
ment. One external factor likely to have a major
impact is technological change. Technologica ad-
vances will clearly affect such things as economies
of scale, the availability of product substitutes, and
the costs of production. As Porter has described:

Technological change is one of the principal
drivers of competition. It plays a mgjor role in
industry structural change, as well as in creating new
industries. It is also a great equalizer, eroding the
competitive advantage of even well-entrenched
firms and propelling others to the forefront. Many of
today’s great firms grew out of technological
changes that they were able to exploit. Of al the
things that can change the rules of competition,
technological change is among the most promi-
nent.”

To a considerable degree, the impact of techno-
logical developments on the infrastructure will
depend on the rate and speed of their diffusion.
Although the diffusion of new technologies gener-
aly follows an S-shaped curve°as depicted in
figure 3-1, the rate at which a specific technology is
adopted will depend on a number of factors, making

it difficult to assess the long-range impact of
technological change.

Because the infrastructure as a whole is comprised
of hundreds of technologies coexisting, each at
different points on their diffusion curves, how
quickly communication innovations will be adopted
will be highly dependent on factors such as intercon-
nectivity and the interdependence of content and
equipment. Although these technologies often
appear to be competing, in many cases the growth in
one medium will actually support growth in others.
For example, the popularity of music videos on cable
television reinforces the sales of audio recordings
rather than substitutes for them.”

But network interdependence may also retard
innovation. For example, once users have invested
in equipment conforming to a particular standard,
they will be reluctant to purchase any equipment that
is incompatible. Users will invest gradually as old
equipment wears out or is written off."”

As Everett Rogers has pointed out, the growth of
a new product, although slow at first, will quicken
with the development of a critical mass of users. This
pattern occurs because the value of any communica-
tion system increases for all with each additional
adopter. 17 Diffusion will aso increase because new
communication media are used as tools whose
applications will multiply as they are adapted to new
and different tasks .18

The deployment rate of new communication
technologies will depend not only on the role that
users play, but also on how communication and
information providers react to technological ad-
vances. To channedl technological change in their
favor, communication-related businesses might

12Michael Porter, Competitive Advantage: Creating and Sustaining Superior Performance (New York, NY: The Free Press, 1985), P- 164.
13 Analysts have mapped the life cycles of technological innovations on “diffusion curves” that plot the number of users adopting the Product over

time. For discussions, see J.C. Fisher and R.H. Pry, “A Simple Substitution Model of Technological Change,” Technological Forecasting and Social

Change, vol. 3, 1971, pp. 75-88; Ralph Lenz, Rates of Adoption/Substitution in Technological Change (Austin, TX: Technology Futures, Inc., 1985);

and David Rink and John Swan, “Product Life Cycle Research: A Literature Review,” Journal of Business Research, vol. 7, 1979, pp. 219-242.
14Everen M. Rogers, Communication Technology: The Ne,Media i, Society (New York, NY: The Free Press, 1986), pp. 116-149.

15When two or more means °f communication Seem t. fulfill the same function for potential users, they can both survive if each develops a particular

niche in the marketplace. This is what happened, for example, with the introduction of television, which forced radio to become more of alocal medium,
financed through local advertising revenues. For adiscussion of niche markets, see John Dimmick and Eric Rothenbuhler, “ The Theory of the Niche:
Quantifying Competition Among Media Industries,” Journal of Communication, vol. 34, No. 1, Winter 1984, pp. 103-119.

16For example, growth in the Sale of compact disc players is dependent on the availability of prerecorded compact discs. Thus, actions that affect the

availability of discswill stifle growth in the sale of players as well. See John Quinn, “Help CDs Reach Their Market Potential,” “Commentary, ,” Billboard,

Dec. 12, 1987, p. 9.

17See Rogers, op. Cit., footnote 14, p, 120. See als Lynne Markus, “Toward a *Critical Mass' Theory of interactive Media, ” Communication Research,

October 1987, pp. 491-511.
18Rogers, OP. cit., footnote 14, p- 121"
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Figure 3-1--Diffusion of Technological innovation

units
adopted

time ——-#

The classical diffusion curve is S-shaped, with the rate of change in
the number of units adopted increasing until a “critical mass’ point (),
at which the rate of growth reaches zero, then becomes negative. Growth
continues to slow until the market I1s saturated Penetration stays at this
‘ ‘plateau’ unless new consumers enter the potential-adoptor pool (which
causes new growth), or unless another Innovation replaces the product
(which causes a gradual decline)

SOURCE: Office of Technology Assessment, 1990.

seek, for example, to control patent developments,
integrate markets, and/or employ the regulatory
system to their advantage. Such strategies were
adopted, for example, by Theodore Vail on behalf of
AT&T in the years between 1879 and 1894.”
According to Brian Winston, these defensive re-
sponses on the part of business give rise to what he
has labeled “the law of the suppression of radical
potential.” Thislaw, he says:

. operates firstly to preserve essentia formations
such as business entities and other institutions and
secondly to slow the rate of diffusion so that the
social fabric can absorb the new machine.”

To understand how technological changes might
impinge on the communication infrastructure, it is
necessary to examine the changing technological/
economic context in which communication deci-
sions are being made, as well as the potential ways
in which key communication industry players might
respond to such changes.

THE TECHNOLOGICAL
EVOLUTION OF THE
COMMUNICATION
INFRASTRUCTURE

The Technical Characteristics of the
Communication Infrastructure

The technical characteristics of the communica-
tion infrastructure establish the range of communi-
cation opportunities available and how they are
allocated throughout society. More specifically, the
technical functionality of the infrastructure will
determine the following aspects of a communication
system or facility:

« capacity (speed and volume of data transmis-
sion);

« flexibility (how easily the system can be
modified);

« versdtility (the extent to which the system
supports a wide range of applications or serv-
ices);

o interoperability (the degree to which facilities
can transfer information or share resources
automatically);

« timeliness (overall speed of message ex-
change);

« fidelity (the extent to which the technical
quality of a message is compromised by
transmission or playback);

« security (the ability to protect messages);

« survivability (the degree of resistance to natural
or manmade crises, as well as the extent and
speed at which a system can be restored);

« reach (the extent of a system’s or facility’s
service area);

« openness (the ease with which the system and
the service components that compriseit can be
accessed);

+ penetration (the density of the facilities within
aserved area); and

« usage (the levels of usage by those within a
service area).

19For an account of these Strategics, see Gerald Brock, The Telecommunications tndusiry The Dynamics of Marker structure (Cambrid

Harvard University Press, 1981).

20Brian Winston, Misunderstanding Media (Cambridge, MA . Harvard University Press, 1986), pp. 24-25. This law, argues Winston, “explains the
delay of theintroduction of television into the United States which lasted at least seven years, excluding the years of war. It explains the period, from
around 1880 to the eve of the First War, during which the exercise and control of the telephone (in both the United States and the United Kingdom) was
worked out while its penetration was much reduced. it accounts for the delays holding up the long playing record for a generation and the videocassette

recorder for more than a decade. ”



Chapter 3-New Technologies and Changing Interdependencies in the Communication Infrastructure « 45

Technological Trends Affecting the
Communication Infrastructure

The technical characteristics and capabilities of
the communication infrastructure will be signifi-
cantly affected in the future, given a number of
recent technological advances and developments.”
These developments can be summarized in terms of
the following trends.

Greatly Improved Performance at
Decreasing Costs

Performance has improved in al technical aspects
of content production, encoding, transmission, de-
coding, and storage/retrieval. More than any other
trend, this development will have an all-pervasive
impact on the communication infrastructure. For
many of these improvements result from advances in
computer technology which, as can be seen in table
3-1, is ubiquitous throughout communication sys-
tems. The impact of these advances on the cost and
performance of computer technologies can be seen
in table 3-2.%

A critical factor in creating such performance/cost
ratios has been the rapid advances in microelectron-
ics resulting from the development of very large
scaleintegration (VLSI) .23 VLSI alows the place-
ment of over 106 logical operations on a single
integrated circuit chip, and this number is doubling
every 18 months. Given this level of integration,

communication within computers can take place
much more rapidly and efficiently; bits no longer
have to travel between chips over shared buses when
the source and destination both reside on the same
chip. Over the past 20 years, chip densities have
increased several orders of magnitude.”

Improvements in materials and in the use of
galium arsenide (GaAS) in the production of chips
will also permit greater integration. All silicon-
based materials have a 0.2 micrometer limit to line
width and therefore a limit to possible circuit density
per chip. Because galium arsenide has a smaller
limit, it permits more logical operations per chip;
chips designed using this material therefore offer
greater speed. In the more distant future, the speed
and size limitations of electronic devices will be
overcome by using optical computing elements .25
According to lan M. Ross, President of AT&T Bell
Laboratories, by the year 2000, it will be possible to
place 1 billion components on a single silicon chip
using these technologies.”

Advances in computer architectures and software
have a so helped to harness the processing power in
communication applications.27 'n the Past, SwitCh
ing mechanisms were used to replicate the manual
operations entailed in placing a telephone call. The
development of common channel signaling and
intelligent databases now permits network switches
to operate as computers, making real-time routing
decisions based on the status of the network, call

21For additional discussion of advances see, for example, JohnS.Mayo, “Materials for Information and Communication,” Scientific American,
October 1986; Frank D. Reese, “Technology” Yesterday, Today and Tomorrow,” TE&M, Jan. 15, 1988, p. 3: Bethesda Research Institute, “Study of
Communications and Information Processing—Technologies, Structure, Trends, and Policy Considerations,” OTA contractor report, 1986; U.S.
Congress, Office of Technology Assessment, /nformingthe Nation Federal Information Dissemination in an Electronic Age, OTA-CIT-396
(Washington, DC: U.S. Government Printing Office, October 1988); Deborah Estrin, “Communication Systems for an Information Age: A Technical
Perspective,” OTA contractor report, December 1986; “Telecommunications: The World on the Line,” The Economist, Nov. 23, 1985; “Hello Again:
The Future of Telecommunications,” |EEE Spectrum November 1985.

22Bartlett W. Mel et al., “Tablet: Persona] Computer inthe Year 2000, Communications of the ACM, June 1988, pp. 639-646; and G. Pascal Zachary,

“Awaiting the Next Generation of Personal Computers,” The Washington Post, July 11, 1988.
2Estrin, Op. Cit., footnote 21, pp. 121 3.

241bid.

251bid. One of the problems With such densely integrated chips is the complexity of design. For this reason, much effort has shifted to developing VLS|
design technologies to allow exploitation of current and future densities. This is one example of a syndrome evident in many areas of information
technology. The underlying hardware developments have outstripped our ability to exploit the complexities that they introduce. At the same time, these
hardware capabilities may be the key to solving some of the problems of complexity by relicving some constraints and by supporting increasingly
complex design, development, and management tools.

26§ych advances can be Made, according 1 Ross, b, taking advantage of ultraviolet and electron beam and x-ray lithography, increasing the size Of
chips, and moving to three-dimensional chip architectures. lan M. Ross, Keynote Address for Publication in the Conference Proceedings of the 1988
Bicentennia Engineering Conference, Sydney, Australia, Feb. 23, 1988.

27VLS] is being used to support new computing architectures that provide for massive parallel processing (which allows computers to perform a
number of operations simultaneously, rather than one by one). These architectures include dataflow, hypercube, and connection machine. VLSI also
supports special-purpose architectures for specialized applications such as array processor image processing. These computing structures will eventually
be found in the telecommunication system as switching components and as components of users’ systems. Once again, the state of the art in operating
systems and programming languages for these parallel architectures lags behind the system architecture itself, just as the system architecture lags behind
the device technology.
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Table 3-I—Types of Computers Used in Network Components

Network component Types of computers used

Examples

Integrated circuits

ICs, microprocessors
Microcomputers, minicomputers

Multiplexer .. ........
Matrix switch, PABX . .

PAD, network interface,
protocol converter . . ICs, microprocessors

Packet switch . .. .. ... Micro-minicomputers

Gateway . . .......... Micro-minicomputers, parallel
processors

Network management
& service systems . .

Micro-minicomputers, PCs, workstations

Hayes Smartmodem, Xyplex Nonwire, CASE Communications
Series 4000, IBM 5866, Telindus Hyacinth

CCC ADCoMM 96/48, Aydin Monitor Systems T1 multiplexer
Bytex Autoswitch, M/A-Corn IDX750 Data PBX, T-Bar DSM
Series 2001

ACC IF-370/DDN interface, BBN Communications C/10 PAD
BBN Communications C/300 PSN, M/A-Corn CP9000 Series Il

XMITXGATE 625, BBN Communications Multi-Corn X.25 Gateway

Northern Telecom DFMS, BBN Communications C/70 NOC,
IDA-COM PT protocol tester

Key: ICs = Integrated circuits, LATA = local access and transport area, NOC = network operations center, PABX = private automatic branch exchange, PAD
= packet assembler/disassembler, PBX = private branch exchange, PCs = personal computers, PSN . packet-switched network.

SOURCE: Reproduced by special permission of Telecommunications magazine.

Table 3-2-Computer Costs, Capabilities, and
Speed Over Time

Decade Computer costs, capabilities, and speed

1940.... In 1945, it cost about $1,000 to do 1 million
operations on a keyboard and took at least a
month.

1950.... In 1952, it cost about $300 to do 1 million
operations and took 10 minutes.

1960.... In 1960, it cost $75 to do 1 million operations and
it took 1 second.

1970.... Computers can do 1 million operations for less
than 6 cents in about 1/2 a second.

1980.... Computers can do 1 million operations for 1/100f

a cent in 1/10 of a second. Cost per 100,000
calculations decreased to $0.0025 in 1980.
1990.... Between 1983 and 1997, computer costs to
decrease by a factor of 100 with a 20 to 30%.
decrease in manufacturing costs.
SOURCE: Copyright 1989 by CMP Pubiications, inc., 600 Community
Drive, Manhasset, NY 11030. Reprinted from Communications-
Week with permission.

loads, and the characteristics of callers.”As de-
picted in box 3-A, using Signaling System 7—the
international standard for common channel signal-

ing—telephone company central offices can both
exchange information on, as well as query databases
about, the called or calling number.”

With new developments in switching technolo-
gies, these kinds of intelligent network operations
can be executed with much greater flexibility and at
increasing speeds .30 Fast packet-switching has been
an important development in this regard.” This
technology is similar to conventional (X.25) packet-
switching in a number of ways. Like conventional
packet-switching, fast packet-switching makes opti-
mal use of a transmission channel. It breaks mes-
sages up into small bundles, or packets, each of
which carries with it its own address; then inter-
leaves them on a channel, taking advantage of the
“silences’ present in the information stream; and
finally routes them throughout the network to their
destinations where they are reassembled. Fast
packet-switching offers the advantages of greater
speed and flexibility. Whereas conventional packet-
switching is suitable for data only, fast packet

28James E. Holcomb, “The Next-Generation Switch,” Bell Communications Research Exchange, September/October 1987, pp. 23-27; and Hildergard
Pusch, “Aspects of CCS7 Network Configurations,” Telecommunications, October 1987, pp. 240-251.

29As discussed below, itis in fact this protocol that will provide the underpinnings of ISDN and the advanced intelligent network of the 1990s. See
William Stallings, “Demystifying SS7 Architecture,” Telecommunications, March 1989, pp. 41-44,46,48. See also Paul Korzeniowski, “The Intelligent
Transformation, ** CommunicationsWeek, CLOSEUP, May 30, 1988..

30For adiscussion, see Richard Vickers and Marek Wernik, “ Evolution of Switch Architecture and Technology,” Telecommunications, May 1988,
pp. 55,58,60,62-64. As the authors note, this flexibility and speed is gained by separating the functions of call control from connection control, allowing
for the establishing of virtual circuits, which provide logical rather than physical end-to-end connectivity. See also Denis Gilhooly, “Which Way for
Broadband Switching?' Telecommunications, June 1987, pp. 36, 38-39,42, 45; and A.M. Rutkowski, “Emerging Network Switching Technology and
Applications,” Telecommunications, February 1987, pp. 40-41,44,46,48,50.

31packet-switching was developed for data Communication between computers. Digital information is packaged into small pieces called packets, each
containing information about the source and destination of the data and the relationship of that piece to the whole message. The packets are transmitted
separately through the network, sometimes taking different paths depending on which ones are free at the moment. Packet-switching systems incorporate
computers into the network in such away as to make data transmission far more efficient. It is cheaper, faster, more accurate, and eliminates some
incompatibilities.
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Box 3-A—The Intelligent Network
The intelligent network is comprised of four basic elements. These include:

« A Service control Point (SCP), which consists of a centralized database that uses algorithms and customer
instructions to route messages;
. A Common Channel Signaling System (CCS7) that provides out-of-band, packet-switched communications

among network elements; o _
« A Service switching point (SSP) that consists Of local and tandem-switching nodes designed to carry out

low-level, high-volume functions such as dial tone, announcements, and routing. The SSP performs
functions as directed by the SCP; and

. An Operations Support System (OSS) that provides for network planning, engineering, provisioning,
monitoring, maintenance, and repair.

How these elements relate to one another to provide service can be seen in the figure below.

NER
~
Y o S
/
/

SSP: Service Switching Point

To envision how this network operates,
consider what happens with an 800 call.
When an 800 number call is generated, it
is sent to the SSP, which identifies it as an
800 call. At this point the SSP sends the
number, together with other information
about the calling party, to the SCP viathe
CCS7 signaling network and asks for
further instructions about how to treat this
cal. The SCP searches its database, trans-
lates the received 800 number into a
standard telephone number, and returns
this telephone number together with a
routing instruction to the SSP, which then
routes the call to its correct destination.

SOURCE: Paul Bloom and Patrick Miller, “Intelligent Network/2,” Telecommunications, June 1987, p. 58.

CCS7: Common-Channel Signalling No. 7
SCP Service Control Point
OSS: Operations-Support Systems

SOURCE: Art reproduced by special permission of Telecommunications magazine.

technology can be used to switch voice, data, and
video images in an integrated fashion (see table 3-3).
Also, fast packet-switches can transmit hundreds of
thousands or millions of packets per second, while
conventional ones operate at a rate of only a few
thousand packets per second.”

Even greater switching speeds can be anticipated
in the late 1990s, when optical switching is expected
to become a practica reality .33 Optical switches will
operate at much greater speeds than electronic
switches because beams of photons pass through

each other without interfering, whereas electrons get
in each other’s way. Because high speeds permit
massive parallelism and new kinds of architectures,
photonic computers could have 1,000 times more
power than today’s electronic computers.™

Advancements in transmission technologies are
keeping pace with, if not exceeding, those in
switching. Developments in fiber optics, which
provides an excellent medium for transmission, have
been most significant. With minimal transmission
loss, fiber allows many more signals to travel over

32David p. Helfrich, “Fast Packet Switching: An Overview.” Telecommunications, November 1988, p. 68. See also James Brackett, “Fast Packet
Switching: A Tutorial,” Telecomnications, November 1988, pp. 65, 67-68, 70-72, and 76.

3Unlike optical Lransmission, optical switching is still a laboratory technology and is likely to be used only in specialized applications well th
the end of the decade. Bell Laboratories in the United States and several commercia research laboratories in Japan currently lead the worlc
state-of-the-art fiberoptic research and development. See J. Lenart, S. Su, and L. Jou, “A Review on Classification of Optical Switching Systems,”
Communications Magazine, vol. 24, No. 5, May 1986. See also Michael Warr, “There Are No FINAL Frontiers,” Telephony, Dec. 14, 1987.

34Eric E. Sumner, “Telecommunications Technology 1 the 1990s,” Telecommunications. January 1989, p. 38. See also Lee Greenfeld, “Opti
Computing,” Computerworld, June 26, 1986, pp. 83-89.
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Table 3-3-Fast-Packet Technology Promises More Options and Greater Flexibility

Plans for

Current Planned standardized )

maximum maximum multivendor Functions
Network technology speed speed interoperability supported
ISDN ... 1.5 million bit/sec. 100 million bit/sec. Yes Voice, data, video, image
Traditional circuit-switched

networks. . ........... .. 45 million bit/sec. 100 million bit/sec. No Voice, data, video, image

Packet-switched networks . .. ... ... 64 thousand bit/sec. 1.5 million bit/sec. No Data
Fast-packet..................... 1.5 million bit/sec. 100 million bit/sec. Yes Voice, data, video, image

SOURCE: Copyright 1989 by CW Publishing Inc., Framingham, MA 01701. Reprinted with permission from Computerworld.

longer distances with smaller numbers of repeaters
than does copper wire. *In addltlon, the cap. ilities
of lightwave transmission are doubling every year,
atrend that is likely to continue for another decade.
Already, commercia systems have been developed
that transmit 1.7 billion bits of information per
second on a single pair of glass fibers, an amount
equivalent to 24,000 simultaneous phone calls.”In
the future, the use of laser systems and wavelength
divison multiplexing on a single fiber will push
transmission capabilities into the range of 20 giga-
bits per second.” With wave division multiplexing,
each fiber optic cable can accommodate multiple
channels by assigning each data stream a different
wave length or color.

Given these advances, it is clear that any con-
straints on the deployment of fiber technology will
be economic, not technological. Although fiber is
increasingly being used for interoffice trunk lines,
and even in some local loop facilities for business
users, it is not expected to be extended to the home
(with the exception of new construction) for a
number of years.” For most of the residential
community, fiber loop systems are still not econom-
ically viable; splicing and cabling costs are still high,
and high-speed multiplexing is not as yet cost

effective. The demand for fiber in the local loop is
still uncertain; most of the services in which
residential users have shown an interest can be
provided through the existing network, or, asin the
case of video services, through alternative distribu-
tion channels such as cable TV and videocassette
recorders.” Given its superior quality as a transmis-
sion medium, it is clear that fiber will eventually
work its way into the home.” However, how and
when this will happen will depend on a whole range
of variables, a number of which are listed in box 3-B.

The major barrier to further improvementsin the
cost/performance ratios of information and commu-
nication technologies is in the area of software
development. Software is pervasive throughout
communication systems. and accounts for approxi-
mately one-half the cost of many systems. And
programs are not only becoming larger in size; they
are also much more complex. For example, a
switching machine that in 1965 might have con-
sisted of 100,000 lines of code would today require
more than 2 million.” Thus, to fully exploit techno-
logical advances in other areas, software develop-
ment will need to keep pace. Currently, however,
software productivity is lagging behind hardware
development.

35Commercially available fiber Optic tcchnology operates in the 500 million megabits-per-second range. However, fiber optics can carry data rates
in the tens of billion gigabits-per-second range. Rates should increase in the future with the use of single mode fibers and coherent
modul ation/demodul ation schemes, By 1990, two gigabit-per-second speeds should be commercially available. Estrin, op. cit., footnote 21, p. 17.
36Sumner, op. cit., footnote 34, p. 38.

37Estrin, op. cit., footnote 21, p. 16.

38For one discussion, see Robert M. Pepper, “Through the Looking Glass: Integrated Broadband Networks, Regulatory policies and Institutional
Change,” Working Paper No. 24, Federal Communi cations Commission, Office of Plans and Policy, 1988.

3For discussions, see Graham Finnie, “ The Disciples of Fibre."Telecommunications, January 1989, p. 11; Les Hewitt and Mark Pitchford, “Making
the Transition: Fiber Winds Its Way Home,” Telephony, Feb. 15, 1988, pp. 35-39; Herb Brody, “The Rewiring of America,” High Technology Business,
February 1988, pp. 34-38; Bo Viklund, “Fiber Opticsin the Local Loop,” Telecommunications, May 1987, pp. 66, 68, 72; Graham Finnie, “Lighting
Up the Local Loop,” Telecommunications, January 1989, pp. 31-32, 37-38, 40; Lloyd F. Brisk, “Neighborhood Fiber: Putting a Laser in Everyone's
POTS,” Telephony, Feb. 20, 1989, pp. 27-28; and Tom Valovic, “The Rewiring of America: Scenarios for Local-Loop Distribution,”
Telecommunications, January 1988, pp. 30-31, 34, 36.

4CEstimates are that within 2 to 4 years the cost of providing “plain old telephone w-vice” with fiber in the local loop will be less than the cost of
providing POTS with copper wire. For a discussion, see Pepper, op. cit., footnote 38, p. 12.

41Sumner, op. cit., footnote 34, p. 38.
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= public utility commission.

Box 3-B—Factors Affecting the Development of Residential Broadband Services

« the current level of penetration of analog coax-based CATV;

. PUC thinking as to the justification for BOC fiber-optic deployment;

« B-ISDN: technical advances in optica and fast-packet switching;

« demand for advanced information servicesin the residential setting;

» technical advances in video compression, HDTV, and other broadcast aress;
« convergence of the computer, publishing, and broadcast industries;

¢ ongoing deployment of fiber in the local loop by the BOCs;

. advances in LAN transmission over unshielded twisted-pair wire;

. investment incentives for BOC acceleration of CO switch upgrades;

. anticipated significant cost reductions in fiber-optic technology;

¢ the renewal of mgjor cable franchises in the mid-1990 time frame,

. the threat of virtual remonopolization posed by a systems approach;

. the role of satellite transmission in television broadcasting; and

« current service demand levels as defined by POTS and entertainment video.

KEY: B-ISDN = broadband integrated services digital network, BOC = regional Bell operating company, CATV = community antenna
television, CO= central office, HDTV = high definition television, LAN = local area network, POTS = plain old telephone service, PUC

SOURCE: Reproduced by special permission of Telecommunications magazine.

The Convergence of Communication Functions,
Communication Media, and Communication
Products and Services

Technological advances over the last decade have
aso led to the convergence of communication
functions and communication media. For example,
data processing and telecommunication were once
clearly distinct sets of operations. carried out by
quite different economic actors. This is no longer the
case.”Digital switching and data processing now
serve as the centerpieces of modern communication
networks, and the networking of computers into
local area networks, metropolitan networks, and
wide-area networks is fast becoming the norm.”
With the deployment of fast packet-switching and
the integration of further intelligence into the
telecommunication network, it will become increas-

ingly difficult to distinguish between the functions
of switching and transmission.” To exploit the
economic opportunities presented by this conver-
gence, businesses that once were limited to provid-
ing telecommunication services are now joining
forces with data-processing companies; and those
that traditionally have focused on data processing
are seeking to align themselves with those who have
an expertise in transmission.”

One mgjor technological advance contributing to
this trend is digitalization-the process of trans-
forming “analog” messages (a spoken word, a
picture, a letter) into signals made up of discrete
pulses that can be transmitted, processed, and stored
electronically. When in a digital form, audio, video,
and textual messages can be combined and recom-
bined, allowing information to be integrated in a way

42See Stuart N, Brotman, “Integration in Key Communication Industries: Business and P-licy Considerations,” OTA contractor report, June 1988.
43See discussion below.

#4Gihong Kim, “The Evolution of Transmission Systems for the Next 10 Years,” Telecommunications, Aug. 10, 1987. Some examples noted by the
author are statistical multiplexer, digital cross-connect systems, concentrators, and switches with built-in optical fiber interfaces such as DS3. See aso
A.M. Rutkowski, “ Telecommunication Sandcastles: Boundaries That Have Outlived Their Usefulness,” Telecommunications, June 1987, p. 8; and
Richard Solomon, “Broadband ISDN: With Computers, the Sum Is Always Greater Than the Parts,” International Networks, vol. 5, No. 2, Sept. 15,
1987.

45For examples, and a range of discussions, sce John Foley, “Nynex Acquisition Strengthens Position as Systems Integrator,”  Communi cations\Week,
June 20, 1989, p. 8; Carol Wilson, “The ‘New' IBM Beckonsto Telcos to Become Technology Partners,” Telephony, Mar. 21, 1988, p. 8; “DEC Scores
Partners,” CommunicationsWeek. May 29,1989, p. 1; Neil Watson, “HP Boosts T Mux. Packet Switch Offerings,” CommunicationsWeek, Apr. 10,
1989; Christine Bonafield, “AT& T Targets SNA Customers,” CommunicationsWeek, June 20, 1988, p. 1; Timothy Haight, “IBM Buys Into Fiber
Company,” CommunicationsWeek, Jan. 16,1989, p 20: and Peter Purton, “Olivetti Expand: Into Telephones,” Telephony, Mar. 6, 1989, p. 22.
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that previously was impossible.“As Stewart Brand
has described this phenomenon:

With digitalization all of the media become
translatable into each other---computer bits migrate
merrily-and they escape from their traditional
means of transmission. A movie, phone call, letter,
or magazine article may be sent digitally via phone
line, coaxia cable, fiberoptic cable, microwave,
satellite, the broadcast air, or a physical storage
medium such as tape or disk, if that's not revolution
enough, with digitalization the content becomes
totally plastic—any message, sound, or image may
be edited from anything into anything else.’

Digitalization was first introduced into the short-
haul exchange of the telephone network in the early
1960s, and into the long-haul sectors and local
exchange markets in the 1970s. With the develop-
ment of digital loop technologies providing digital
connectivity to the customer, it became possible to
offer digital data services.*The development of,
and growing demand for, these kinds of services
further encouraged digitalization.” Transmitting
digital data is much more efficient than transmitting
analog data; in digital systems, data do not have to
be converted into tones simulating a voice signal.
Improvements in the performance and reliability of
digital technologies, together with a reduction in
their size and cost, have also fostered this trend.

Given these incentives to deploy digital technolo-
gies, it is likely that the interoffice telephone
network will be ailmost totally digital by 1990, and
that almost the entire local exchange will have
acquired digital capability by the year 2000.”

The development of lightwave technology has
also spurred the trend towards convergence. Given
the generous bandwidths provided by fiber optics,
telecommunication providers, for example, are no
longer technically precluded from transmitting high-
Speed video images. According to one estimate, a
broadband integrated services digital network (B-
ISDN) could provide “four network-switchable
channels with the capability of delivering current
anal og-type video services or future high-definition
television on more than 100 megabits per chan-
nel.”* Thus, with broadband networks, telephone
companies will be candidates for providing video
services at the leading edge.”*

Epitomizing this trend toward convergence is the
much touted B-ISDN.”Based on a common set of
standards, *B-ISDN envisions a universal and
ubiquitous system designed to provide efficient
broadband interconnection for all possible commu-
nication services. Because it would not require
separate systems for voice, data, and video, such a
network would be truly integrated. To provide such

46The trend towards digitalization reflects the fact that digital technology is inherently more efficient than analog. In an analog network, data have
to be converted into tones simulating a voice signal; in a digital system, the transmission of data does not require special processing. Digital technology
has also been improved in terms of performance and reliability, while its cost and size have been significantly reduced. For a discussion, see Don R.
Gibson and John M. Curry, “New Techniques for Digital Transmission,” Telecommunications, January 1988, pp. 68-71.

41Stewart Brand, The Media Lab: Inventing the Future at MIT (New York, NY: Penguin Books, 1988),p-19.

48K im, Op. Cit., footnote 44.

49 Accordingto the Department of Commerce, data communication increased by almost 40 percent between 1970 and 1985. See A Primer onlntegrated
Services Digital Network: Implications for Future Global Communications (Washington, DC: NTIA, U.S. Department of Commerce, September 1983).

S0Lawrence K. Vanston, Ralph C. Lenz, and Richard S. Wolff, “How Fast Is New Technology Coming?’ Telephony, Sept. 18,1989, pp. 47-52.

S1M. Farooque Mesiya, “Implementation of o Broadband Integrated Service Hybrid Network, "/EEE Communication Magazine, vol 26, No.1, January
1988.

52Whether or not they are ff€€ 1o do S. from 5 regulatory perspective is, of course, a different question. As Robert Pepper notes: “ There are significant
regulatory and legal obstacles to telephone companies expanding those fiber networks into broadband networks if, realistically, the only broadband
service they see as worth offering in the foreseeable future is video programming. " Pepper, op. cit., footnote 38, p. 19.

53As defined by the Consultative Committee for International Telephone and Telegraph, Study Group XVIII, ISDN constitutes: ““A network evolved
from the telephone ISDN (Integrated Services Digital Network) that provides end-to-end connectivity support for a wide variety of services, to which
users have access by a limited set of standards and multipurpose customer interfaces. ” In practice, ISDN has come to mean different things to different
people and in different contexts. For some general discussions, see Tom Valovic, “Fourteen Things You Should Know About ISDN,”
Telecommunications, December 1987, pp. 37-38,40, 42; Rolf Wigand, “Integrated Services Digital Networks: Concept, Policies, and Emerging Issues,”
Journal of Communication, vol. 38, No. 1, Winter 1988, pp. 29-69; and Lou Feldner, “Some Unresolved Questions on ISDN in a Competitive
Environment,” Harry M. Trebing and Patrick C. Mann (eds.), Alternativesto Traditional Regulation: Options for Reform, Proceedings of the Institute
of Public Utilities, 19th Annual Conference, 1987, Michigan State University Public Utility Papers, East Lansing, MI.

54S1andards for ISDN are being established by the Consultative Committee for International Telephone and Telegraph (CCITT). All of the standard
ISDN interfaces are based on a multiple of a digital voice-grade channel (64 kilobits per second). These include the Basic Rate Interface, or 2B+D format,
which provides a total channel capacity of 144 kilobits per second, and the Primary Rate Interface, or 23B+D format, which provides the equivalent to
aT1 channel, that is, a total capacity of 1.544 megabits per second, and broadband ISDN. which provides dynamically configurable charnels, or packets,
at rates up to 150 megabits per second transmitted via an optical interface. Vaovic, op. cit.. footnote 53, p. 37.
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capability, this network will take full advantage of
both digitalization and lightwave technology.

The development of B-ISDN is still essentialy in
the planning stage, although recent standards devel-
opments have been quite promising.”Most ISDN
activity has been limited to trials of narrowband
ISDN applications, and most of these have been
relatively modest. There are, for example, only
about 70 large customers who are either involved in
ISDN trials, or who are using commercially released
ISDN products.” However, the rate at which trials
are being undertaken has been increasing, and the
market for ISDN is predicted to grow significantly
over the course of the next decade (see figures 3-2
and 3-3).

A number of factors have accounted for the slow
diffusion of ISDN into the telecommunication
infrastructure. The fact that there is a large embed-
ded investment in the existing network is probably
the most important one. Private users, in particular,
have aready expended significant amounts of time
and money developing their own sophisticated data
communication systems, most of which would be
incompatible with ISDN technologies.” Also, the
purported benefits of ISDN, while appealing in
theory, have yet to be demonstrated in practice.”
Given such uncertainty, it may be difficult to
convince users to purchase ISDN-related products
and services at prices sufficiently high to cover the
cost of their development and implementation.”
This problem of pricing is compounded by the fact
that there is no real historical basis for pricing what,

Figure 3-2-Continued Deregulation and the Growth
of Intelligent Carrier Networks Should Foster Rapid
Growth in the ISDN Services Market Through the
Next Decade
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SOURCE: Copyright 1989 by CW Publishing Inc.. Framingham, MA 01701.
Reprinted with permission from Computerworld.

in redlity, is an experimental service.” The long and
cumbersome process of achieving standardization
will also delay the deployment of 1ISDN. Without
finalized standards, vendors have been very reluc-
tant to develop ISDN-compatible products.”

The mgor push for ISDN will come from the
public telephone companies, Because it will allow
them to offer the kind of sophisticated services that
business users will need in the future, such as virtual
networks and customer control, the telephone com-
panies view the development of ISDN as the critica
component of their strategies to compete with
aternative service providers.” Telephone compa-

550ne of the most important recent events has been the international agreement reached on a standard for the Synchronous Optical Network (SONET)
interface. For discussions, see Rodney J. Boem, “SONET: The Next Phase,” Telecommunications, June 1989, pp. 37-38, 40; Gilbert L. Pringle, “Sonet:
Problem or Opportunity,” Telephony, Aug. 14, 1989, pp. 61-63, 65; and Thomas C. Miller, “Sonet and BISDN: A Marriage of Technology, '’ Telephony,

May 15, 1989, pp. 32-35,38.

56Saroja Girshankari, “Gearing Up for ISDN’s,” CommunicationsWeek, CLOSEUP, Apr. 17,1989, p. 37.

57“Ultimately, the choice between asingle public B-ISDN and separate, specialized, incompatible networks turns on the extent Of long-run economies
of scale and scope in telecommunications, and on the cost of gateways to connect incompatible systems.” William Lehr and Roger G. Nell, “ISDN and
the Small User: Regulatory Policy Issues,” Center for Telecommunications and Information Studies, Columbia University, 1989, pp. 11, 19.

s8For discussions, see Edwin E. Mier, “ISDN: Another version of the Emperor’s New Clothes,” Data Communications, December 1986, pp. 45-60;

Sarah Underwood, “ISDN on Tria,” Damnation, Feb. 1, 1987, pp. 51-56; and Candee Wilde, “ISDN: Let the Buyer Believe,” Communications\Week,

Feb. 27, 1989, p. 44.

59See Kathleen Killette, ““Controversial Costs,” CommunicationsWeek, CLOSEUP, Sept. 18, 1988, p. C8; and Bruce Page, “Cost Is the Key,”

Computerworld, Dec. 12, 1988, p. 72.
60Tbid.

61Elizabeth Horwitt, “ISDN-Hungry Users Finding They're on a Restricted Diet,” Computerworld, Feb. 27, 1989, p. L
62For one discussion, see Tom Valovic, “Will ISDN Replace Lam?’ Telecommunications, September 1987, pp. 67-68,70.
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Figure 3-3-The Number of Integrated Services Digital Network Trials Throughout the Country
Doubled in Just a Year
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nies are already offering a number of Centrex
services®that are designed to maintain, and even
regain, their business customers and provide a
transition to ISDN.*However, because the tele-
phone companies have a large embedded investment
in older equipment, they plan to move from narrow-
band ISDN to broadband ISDN in an evolutionary,
rather than a revolutionary, fashion. One major
dilemma they face is that, by the time telephone
companies can provide broadband services, other
ways of meeting the needs of large business users
may already be firmly entrenched.

The effects of digitalization will be experienced
far beyond telecommunication. By providing the
capability to integrate and process voice, video, and
text, digitalization will also give rise to a wide range
of multimedia applications, some designed to run on
desktop computers.”Although this multimedia
industry is currently only in itsinfancy, it is expected
to constitute a $7 billion market by 1994.”

One use of this technology will be to provide
multimedia videotex, where the French have made
a number of advances. This service is aready

63Centrex services are the switched business telecommunication services that are provided from the telephone company’s central office. rather than
from equipment on the customer’s premises. For discussions of the role of Centrex nthe telephone company’s competitive strategies, see John R.
Abrahams, “Centrex Versus PBX: The Battle for Features and Functionality,” Telecommunications, March 1989, pp. 27-28, 31-32; Carol Wilson,
“Centrex |1: The Telcos Revenge,” Telephony, July 17, 1989, pp. 28-31; and James Quarforth, “Centrex to the Rescue,” Telephony, July 17, 1989, pp.
22-23.

64Sec Martin Pyykkonen, “Centrex Now, ISDN Later,” Telecommunications, February 1987, pp. 53-54, 84; and Martin H. Singer, “Hybrid Networks
Move to Telecom’s Center Stage,” Telephony, Mar. 6, 1989, pp. 41-46,51.

S5Michael Alexander, “ Everyone's Talking Multimedia,” Computerworld, September 1989.

SIbid.
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available on the French Minitel 10 system where it
is used, for example, to provide foreign language
instruction.” The French are also using multimedia
technology to provide compact disc selection via
ISDN,”and they are now in the process of
developing interactive digital video for use in the
near future.”

Characterizing the momentum driving the trend
toward multimedia technology, Stewart Brand
points out:

Communication media are not just changing,
they’ re changing into each other, and when they get
together, they breed. Since the process self-
accelerates and self-branches, there's no reason to
expect a new stability any time soon.”

Decentralization of Intelligence Throughout
Communication Systems With the Development
of Software-Driven and Software-Defined
Communication Facilities

The greatly improved performance of computer
technologies and their convergence with communi-
cation technologies have facilitated the dispersal of
intelligence and control throughout communication
systems.”More and more, systems are becoming
defined and driven by software.” This development
will make future communication technologies and
systems more flexible and more versatile.

As noted above, it was digital processing that
initially brought intelligence to the telecommunica
tion network. The first computer-controlled switch-
ing systems were deployed 20 years ago. In the

1970s, when advances in integrated-circuit technol-
ogy permitted the creation of a solid-state exchange,
telecommunication providers began to deploy all-
digital switches.” Today, approximately 98 percent
of all AT&T switches are digital.” With respect to
the regiona Bell operating companies (BOCs),
Nynex is 38 percent digital, Bell Atlantic 34 percent,
Ameritech 30 percent, US West 30 percent, Pacific
Bell 28 percent, and Southwestern Bell 25 percent.”
For the projected deployment, see table 3-4.

With the development of even more powerful
microprocessors, faster computing speeds, and
larger memories, it is possible to locate intelligence
not just in the central office switch, but also at nodes
throughout the network. Because these “intelligent”
nodes can communicate in rea time with one
another, as well as with other networks, communica-
tion systems based on this kind of architecture offer
greatly enhanced flexibility-they can respond
quickly to network problems and to changes in user
demand; optimize network capacity; and ensure
greater system and service reliability.”

This dispersal of intelligence throughout commu-
nication systemsiswell illustrated in the intelligent
network. Using intelligent switches and databases,
together with common channel signaling, the intelli-
gent network allows network control functions to be
separated from network switching functions.” This
capability permits the network to select the most
appropriate services and optimal routes, and to
introduce new value-added services via simplified
and modularized software. Among the services that

67For a discussion, see Herve Layec and Pierre-Louis Mazoyer, “|mplementing Multimedia Videotex,” Telecommunications, May 1989, pp. 57-60.
68Jean-Pierre Temime, “Videotex Enters Another Dimension.« Telephony, Sept. 25,19%9. pp. 59, 62, and 64.

@Ilbid., p. 60.
70Brand, op. cit., footnote 47. p- 19-

71 For 3 powerful, and highly influential, discussion of this rend, see peter Huber, The Geodesic Network: 1987 Report on Competition in the Telephone

Industry (Washington, DC: U.S. Government Printing Office, January 1987).

72The diStinction pegween hardware- @d software-based technologies is somewhat antificial. Hardware technologies rely increasingly on software
design tools, while software developments are shaped by hardware support and developments. Moreover, a function that today is implemented in

hardware may tomorrow be implemented in software, and vice versa.

Software systems are built on top of hardware technologies. These technologies are highly application-dependent and therefore the technologies and
techniques are very diverse; thus, they are difficult to categorize. Included are switching protocols, network configuration and management, distributed
operating systems and databases, network services such as directories and security, and proto« ol conversion. For a discussion, see Estrin, op. cit., footnote

21.p. 11

73Allen Adams and John Wade, “Looking Ahead 1o the Next Generation,” Telephony.May 23,1988, p. 57.

74Ross, OP- Cit., footnote 26, p- 12.

75Paul Travis, *“Which Way DO We Go?' Telephony, July 3,1989, p. 36.

76John O. Boese and Richard B. Robock, “Service Control point: The Brains Behind the Intelligent Network,” Bellcore Exchange,

November/December 1987, p. 13.

77For discussions, see David G. Fisher and William Bauer, “Multiplexing With Intelligence. « Telecommunications, February 1988, pp. 73-74, 79; sec
aso Marcel E. Looson, “The State of the Intelligent Network Art,” Telecommunications, February 1988, pp. 47,52, and 57.
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Table 3-4--SwitchingI Technologies: Percentage of
a

Total Access Lines
Analog  Digital Total

Year EM SPC SPC SPC Tota
1980 ...... 58.88 41.09 0.03 41 100
1981 ...... 52.86  46.96 0.17 47 100
1862....... 4827  51.39 0.35 52 100
1983 ....... 4274  56.35 0.91 57 100
1964 .. ..... 36.20 5847 3.34 62 100
1985 ... ... 30.84  59.54 9.62 69 100
1986. ... .. 2336  59.98a 16.67 77 100
1987 ...... 16.76  58.12  25.11 63 100
1988 ....... 1039 5648  33.12 90 100
1989....... 655 53.73  39.73 100
1990....... 465 5057  44.78 95 100
1991 ... ... 210 4435 5355 98 100
1982 ... ... 1.14 3649  62.37 99 100
1993 ....... 061 2757  71.82 99 100
1994 .. ... .. 19.07  80.61 100 100
1995....... 12.19  87.77 100 100
199 .. . ... 735 9261 100 100
1997 .. .. .. 426  95.70 100 100
1998 ....... 2.41 97.55 100 100
1999 ....... 135 9861 100 100
2000....... 074  99.22 100 100
Key: E M = dectromechanical, SPC= stored program control

o Peak percentage for analog SPC
SOURCE: Reprinted with permission from Telephony,July 3,1989.

the intelligent network can provide are dynamic call
routing, call forwarding, call queuing, credit card
billing, reverse charging, control of calls based on
data held in a central database, wide area Centrex,
and virtual private networks.” A description of the
basic components comprising the intelligent net-
work, and a discussion of how they are joined
together to provide intelligent services, was pro-
vided in box 3-A.

Because software databases and intelligent
switches can be accessed and modified by customers
as well as by telephone-service providers, the
integration of intelligence into the network will
allow users to exercise much greater control over the
services they receive.”For example, employing
software-based management technologies, similar
to those used by public network operators, users can
customize their own services to optimize their

communication strategies, respond dynamically to
PABEREEE SRS fapksp LA AP
able to take advantage of these intelligent capabili-
ties, using them, for example, to block 976 calls.”

The idea of developing an intelligent network is
not new. It was first conceived by AT& T before
divestiture as a means of providing nationwide 800
database services and private virtual networks.”
Since divestiture, both AT& T*and Bell Communi-
cations Research (Bellcore), with the cooperation of
other vendors, have been conducting research and
development in this area. Equipment vendors are
also engaged in developing products for these
networks. As can be seen from figure 3-4, this
activity islikely to increase in the future.

A number of factors should encourage this
development. Most importantly, intelligent net-
works are likely to serve the needs and interests of
both providers and users of communication services
aike. With intelligent networks, for example, com-
munication providers will be able to offer large
business users the kinds of services and control to
which they have become accustomed in their own
private networks, thus helping the public switched
network providers to regain, or at least maintain, a
hedlthy portion of this lucrative business.” With
continued advances in operating support systems
(OSS), communication providers will aso be able to
exert greater control over the costs of the develop-
ment and deployment of new services in the
network. With sufficient revenues from business
subscribers, providers will also find it easier to
modernize the network while continui ng to provide
basic services that everyone can afford.”

Despite these incentives, the development of the
intelligent network has been much slower than was
originally anticipated. Initially, Bellcore planned to
develop the intelligent network in stages—
Intelligent Network/I (N/1), which was intended for
completion in 1991, and Intelligent Network 2

78Denis Gilhooly, “Welcome t. a Future Where Less s More,” CommunicationsWeek, CLOSEUP, Sept. 4.1989, P-C5.
79Bob Vinton, “Aptitude of the IN,” CommunicationsWeek, CLOSEUP, May 22, 1989, p. 49.

80Ross, op. cit., footnote 26, p. 17.
81Vinton, op- cit., footnote 79.

821bid.

83A1 divestiture, AT&T retained the Bell System resources that had been devoted to developing the intelligent network.

84For discussions, see Art Beaty, Jr., “The Evolution to Intelligent Networks,” Telecommunications, February 1989, pp. 29-30,32,34, and 36; and
Denis Gilhooly, “Towards the Intelligent Network,” Telecommunications, December 1987, pp. 43-44,46,48,

85[bid.
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Figure 3-4-intelligent-Network Equipment Markets: Annual Revenue by Equipment Type ($millions)
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(N/2), which was cast as the network of the 1990s.
Designed to be even more flexible than N/I, N/2
would alow services to be provided in a variety of
physical network configurations under the control of
many different entities.” In January 1989, however,
Bellcore adopted a revised, more staggered ap-
proach, and postponed the development of the
Advanced Intelligent Network (equivaent to an
enhanced version of N/I, often referred to as N/I+)
until 1995, a delay of 4 years. As explained by

Bellcore's division manager for network services
product management:

| think the feeling was that we had better make
sure that we understand what the performance
implications of the architecture are well in advance
of making a commitment to deploy .87

As part of this reassessment, Bellcore decided to
coordinate its efforts more closely with telecommu-
nication and data communication vendors. To this

86As described by Paul Bloom and Parnck Miller, the concept of N/2 was “based on the premise that each customer service can be assembled from

essentia service capabilities. What distinguishes one service from another are the specific elemental capabilities used and the order in which they are
sequenced.” Paul Bloom and Patrick Miller, “Intelligent Network/2,” Telecommunications, February 1987, pp. 57-60,64-65.
87Robert Preston, “‘Bells’ Intelligent Network Could Be Delayed Until 1995," CommunicationsWeek, Feb. 20, 1989.
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Figure 3-5--Consumer Videotex Subscriber Growth
Leading Services: 1983 to 1990
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end, it has set up the Multivendor Interactive
Administrative Committee.”

The trend toward the dispersal of intelligence and
control in communication systems is not limited to
large telecommunication networks. Intelligence will
also be provided to the user at office work stations
or via computers, video terminals, or telephones in
the home. For example, by 1993, according to one
estimate, office work stations will be able to handle
32 million instructions per second; have 16 mega-
bytes of random access memory, and cost approxi-
mately $350.”Given such performance/price im-
provements, market analysts expect that, by early
1990, the total number of computer workstationsin
Europe, Japan, and the United States will surpass
100 million.”

Just as users of the intelligent network will have
greater control over the types of services they

receive, so too will the users of intelligent customer-
premises equipment. People can use interactive,
intelligent terminals to do their own publishing, for
example, by compiling, processing, and formatting
information for themselves or others.” As Ithiel de
Sola Pool described the situation:

The technologies used for self-expression, human
intercourse, and recording of knowledge are in
unprecedented flux. A panoply of electronic devices
puts at everyone's hand capacities far beyond
anything that the printing press could offer. Ma
chines that think, that bring great libraries into
anybody’s study, that allow discourse among per-
sons a haf-world apart, are expanders of human
culture. They alow people to do anything that could
be done with communication tools of the past, and
many more things too.”

Although the distribution of intelligence in this
fashion can greatly extend the ways in which
end-users can employ communication technologies,
it can also discourage the adoption and use of
technology if it requires users to have greater
knowledge and skills. Many have suggested, for
example. that videotex would be more popular in the
United States if users could access it, as in France,
on “dumb” terminals.* They note that audiotex
services, which can be easily accessed over the
telephone, have been much more popular than
videotex. Despite the industry’s difficult early years,
its prospects for the future appear brighter, as
evidenced in figure 3-5. The factors likely to account
for this change include:™

. the availability of better host/user software,
. the availability of improved gateway services,

. a greater number and variety of information
services, and

. anincrease in the use of (and therefore comfort
in using) personal terminals.

88Michael Warr, “Bellcore Slows Program for Network Evolution,” Telephony, May 15, 1989. p. 12. It should be noted that some regional Bell
operating companies are aiming to deploy the intelligent network ahead of the Bellcore schedule.

®Gilhooly, OP- cit., footnote 78, . C4.
9Ibid.

91For adiscussion of how new technologics allow individuals to more easily become creators and information providers in their own right, see “Impact

of Technology on the Creative Environment,” U.S. Congress, Office of Technology Assessment, Intellectual Property Rights inan Age of Electronics
and Information, OTA-CIT-302 (Springfield, VA: National Technical Information Service. April 1986), ch. 5.

92]thie] de Sola Pool, Technologies of Freedom (Cambridge, MA: The Belknap Press of Harvard University, 1986), P. 226.
93Sam Simon, President, Issue Dynamics, Inc., personal communication, September 1987.
94“Leading Videotex Services TopaMillion: Revenues Follow 80/20 Rule,” Connect Times, April/May 1989, p. 6.
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Unbundling of Some Communication
Services or Functions

Unbundling refers to the ability to separately
purchase communication services or functions that
were formerly available only as a single unit. Linked
to the trends of convergence and decentralized
intelligence, this phenomenon is becoming increas-
ingly prevaent in al communication systems.
While unbundling allows for greater access to, and
control over, communication services, it can also
create problems for the interoperability, security,
and survivability of the communication infrastruc-
ture.

Unbundling first appeared in telecommunication
with the Carterfone decision of 1968,”which
allowed customers to add equipment to their tele-
phones as long as they did not adversely affect the
operation of the telephone system or its usefulness
to others.”A clarification of this decision by the
FCC in December 1988 extended its provisions to
microwave systems and computers. The Carterfone
decision ruptured the well-established arrangement
whereby AT& T was assigned the responsibility of
providing national end-to-end telephone service.
Applied broadly, these decisions encouraged the
entry of new entrepreneurs who wanted to plug into
the network with new kinds of customer-premise
equipment (CPE) or enhance the value of their
private systems by interconnecting with the public
network.” Thus, they cleared the way for the
development of entirely new communication indus-
tries.

Many other factors and events also contributed to
this development. As Stone has pointed out, given
the numerous technological advances that had been
made in communication and computers, together

with the greatly increased post-war demand for
service, itislikely that:

... ho onefirm-not even one aslarge asAT& T—
could possibly seize al of these opportunities as
rapidly as they could be realized.”

The growing convergence of computer and com-
munication technologies made it even more difficult
to determine what “end-to-end” service should
entail.” Capping off all of these developments was
divestiture and the breakup of the Bell System.

Today, the unbundling of the communication
infrastructure is clearly demonstrated by the emer-
gence of a whole range of communication equip-
ment providers. AT&T’s share of this market has
dropped precipitously; for example, with respect to
equipment sold to telephone companies, its market
share has fallen to between 40 and 60 percent.”As
can be seen in table 3-5, CPE vendors constituted a
$25.6 hillion market in 1988. In recent years,
however, profit margins have been eroding due to
extremely competitive conditions and the failure of
most vendors to offer overall system solutions.”

Unbundling is also apparent in the extent to which
users now own their own dedicated units. As Peter
Huber has pointed out:

Twenty years ago CPE markets were compara-
tively tiny. Equipment that was located on customer
premises-everything from handsets to mainframe
computers-was provided only under lease, and then
only grudgingly, with strict instructions that nothing
was to be tampered with in any way. The real
electronic brains stayed safely in the central-office,
where the no-tampering policy could be enforced
even more fully.”™

Now major companies such as AT&T and IBM are
in the business of selling equipment, not renting it.

95+ AT& T—Foreign Attachments, Tariff Revisions, ” 15 FCC 2d 605 (1968).

9%The Carterfone was a device that permitted callers to use the telephone network to communicate directly with others located at remote mobile radio
terminals. It was not the first telephone attachment to be developed outside of the Bell System. As Alan Stone has pointed out, there have always been
inventors developing attachments that could supplement or even substitute for Bell equipment. However, both AT&T and State regulatory authorities
strongly opposed the use of such components, viewing them as inimical to the well-established requirement that AT&T provide end-to-end service. For
adiscussion, see Alan Stone, Wrong Number The Breakup of AT&T (New York, NY Basic Books, Inc., 1989), pp. 87-90.

97Ibid., p. 95.
981bid.

99To sort out this issue, the FCC undertook a series of computer inquiries, (called Computer Inquiry 1, 11, and I11), none of which fully resolved this
problem. For a discussion, see Anthony Rutkowski, testimony at hearings before the House Subcommittee on Telecommunications and Finance, July

30, 1987.

100Roger Noll, “Telecommunications Regulation in the 1990s,” Stanford University, Center for Economic Policy Research, Publication No.140,

August 1988, p. 19.

101Sysan Ubis and Czatdana Inan, “Feeding Frenzy Grips Competitive CPE Market,” Telephony. Apr. 11,1988, PP, 32-35,

102Hyber, op. cit., footnote 71, P-".11 -



58 . Critical Connections: Communication for the Future

Table 3-5-Domestic Shipments of Telecommunications Equipment by Major Product Categories,
1975-2000 (in current $million)

Switching Transmission  Customer premises Cable/wire and
Year equipment equipment equipment lightguide Total
1987 oo 4,075 6,525 11,240 2,230 24,070
1988 .. 4,400 6,950 11,950 2,350 25,650
1989P . .. 4,660 7,213 12,667 2,435 26,975
CGR79-89.........ccovvnnn. 1.570 8.6% 5.40/0 -1.20/0 4.4%
CGR 89-00..........00u... 5.2% 5.5% 5.3% 3.00/0 5.1%

Key: CGR = average annual compound growth rate, p. projection.
SOURCE: U.S. International Trade Commission and Computer and Business Equipment Manufacturers’ Association (CBEMA) Industry Marketing Statistics.

At the same time, many large users are growing
accustomed to owning and operating their own
communication networks. According to Huber, in
1987, private buyers accounted for 80 percent of the
purchase of satellite transmission service, 40 percent
of the telephone switching market, 20 percent of
microwave transmission equipment, and 20 percent
of fiber-optic cable and electronics.”In addition,
sales of mainframes have greatly declined in favor of
purchases of mini-and micro-computers.”

The development of open network architecture
(ONA) will lead to the further unbundling of the
telecommunication network. But, as previously
noted, the ability to open the network will depend,
in part, on both software development and the
advance of the intelligent network.”If pursued far
enough, open architecture would allow independent
providers and other users to purchase the most
elemental network functions. They could also create
their own products, reconfiguring and customizing
these functions to meet their own needs.”

However, technology will not be the only deter-
minant of network architecture. Because open archi-
tecture will affect the security and interoperability of
the infrastructure, as well as the efficiencies and
costs of providing services, the issue of how open the
communication infrastructure should be is a matter
of considerable debate.” Also, not all users will
want to buy unbundled services, As a number of
business users are finding out, although unbundling
can reduce prices and increase their purchasing

choices, it also transfers to them the burden of
network planning and management. Many busi-
nesses are finding it difficult to take on this new
responsibility. For some, the only option isto pay a
systems integrator to rebundle the products and
services they need.”

Many of the advantages and disadvantages of
unbundling telecommunication products and serv-
ices, and hence the factors that are likely to drive this
trend, can be seen by examining the private branch
exchange (PBX). A private switching system lo-
cated on a customer’s premises, the PBX is, in effect,
asmall local telephone office. Because it competes
directly with the providers of public switched
services, the PBX provides an excellent paradigm
for considering developments in this area. As Peter
Huber explains:

PBXs are complex and expensive, they require
sophisticated forms of interconnection with the
public network, and they compete directly with
network-based services such as Centrex. PBX-based
private networks are the main competitive threat to
the local exchange monapoly.”

The fortunes of the PBX industry mirror those of
many other manufacturers of customer premises
equipment. The PBX was first developed and used
within the Bell System and leased by telephone
companies to business users. In the wake of divesti-
ture, a number of companies, including AT&T and
the BOCs, began to manufacture and distribute PBX

1031bid.
1041bid,
105]bid.

1064 M. Rutkowski, “The Second National Open Network Architecture Forum,” Telecommunications, May 1987, pp. 118-119, 123.
107Tpe policy issues entailed in this decision are discussed in chs. 10 and 11.
1084 discussion of the emergence Of the Systems integrator a5 a strategic player in the communication infrastructure appears later in this chapter.

109Huber, op. cit., foomote 71, p. 16.1.
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equipment for sale." This market flourished in the
aftermath of the Carterfone decision and divesti-
ture.™ New players abounded. Incorporating the
latest digital computer technology into the PBX, the
largest manufacturers such as Northern Telecom and
Rolm were able to make considerable inroads into
AT&T s share of the market." With users eager to
take advantage of the liberalized, post-divestiture
environment, demand soared; between 1982 and
1985, total system shipments increased by about 20
percent.™

The tide turned, however, in 1986, when the
demand for PBXs began to flatten out, a trend that
is projected to continue in the near future.™ Two
factors have contributed to this reversal, both of
which suggest that users are only now beginning to
come to grips with some of the more problematic
aspects of unbundling. The first of these is the
reemergence and upgrading of Centrex services.
Over the last several years, telephone company
providers have sought to regain lost customers by
aggressively marketing their Centrex offerings, pro-
viding services that compete directly with PBXSs,
such as central office local area networks (CO-
LANS). And they have been quite successful. Many
users, disillusioned by the hidden costs and prob-
lems entailed in running their own communication
networks, are looking to public network providers to
develop new kinds of solutions for them, such as
hybrid and virtual private networks.”™ Thus we see
that, while the PBX market has remained flat,
Centrex has grown during the last 3 years at an
annua rate of more than 20 percent.

The second factor contributing to the PBX indus-
try’s change in fate is the evolution of network
technologies and the development of system stan-
dards such as integrated services digital network

(ISDN) and open systems interconnection (OSl).
While PBX manufacturers have tried to upgrade
their systems technologically,“they have been
dower at adapting their products to international
standards. However, as more and more products and
services are unbundled, it will become even more
important to users that they be interoperable. And
with recent progress towards developing interna-
tional standards, many users are becoming less
inclined to purchase PBXs without some assurance
that they will be able to fit in.

Generalizing from the case of the PBX, we can see
that there are more than just technical and regulatory
constraints that limit the degree to which unbundling
can effectively take place. If users are to take full
advantage of unbundling, greater progress will need
to be made in the areas of network management and
standardization.

Increased Portability

Miniaturization and the ability to unbundle intel-
ligent equipment from the communication infra-
structure are also increasing the portability of
communication products and services. With the
development of cellular phones and paging systems,
for example, users can now communicate from any
location.

Advances in cellular technologies, in particular,
have greatly enhanced the ability to develop and
deploy portable communication systems. The devel-
opment of cellular technology grew out of the use of
radio communication technologies in World War 11.
By the late 1940s and early 1950s, some radio
common carriers and a few businesses, having been
granted licenses and alocated radio frequency by the
FCC, began to offer modest, local mobile communi-

110As Huber notes: “Vigorous competition in the pgX market developed between 1979 and 1982, during which period AT&T's share of the market

dropped from almost 70 percent to under 30 percent.” Huber, op. cit., footnote 71, p. 16.5. Although the¢ BOCS are prohibited from manufacturing
customer premises equipment, they are important distributors of PBXs and PBX-related equipment.

111Fpr a discussion, see Barry L. Marks, “The PBX Market: Past, Present, and Future.” Telecommunications, January 1989, pp. 57-58.

112Huber, op. Cit., foomote 71, p. 16.5.
113Marks, Op. cit., foomote 111, pp. 57-58.

114Gee, for instance, James N. Budway, “PBXS From Riches to Rags,” Telecommunications, November 1988, pp. 101-102.

115For discussions, see Valovic, op. cit., foomote 62, pp. 67-70; and “Opportunities for CO Services,“ Telephony's CO Services Special, May 1989,
pp. 1-28; Martin Pyykkonen, “Centrex Now, ISDN Later,” Telecommunications, February 1987, pp. 53-84; and John R. Abrahams, “Centrex Versus
PBX: The Battle for Features and Functionality,” Telecommunications, March 1989, pp. 27-32.

116For example, over 80 percent of ne, digital ppxXs have data. switching capabilities.Moreover, these switches can perform extensive protocol

conversion, and they support both synchronous and asynchronous transmission for electronic mail, file sharing, terminal-to-terminal, and
terminal-to-host communication. For a discussion of the relationship between the PBX and ISDN, see Tibor G. Szekeres, “Will ISDN Make the PBX

Obsolete? CommunicationsWeek, Sept. 19, 1988, p. 16.
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cation services. *17 Over the past 30 years, a number
of different services have been developed, including
radio paging; telephone-answering services, mobile
telephones; private, two-way radio dispatch sys
tems; citizen band two-way radio; public air-to-
ground radio telephone service; and voice-mail
services. '18

Although regulatory barriers retarded the devel-
opment of cellular technology for a number of years,
cellular mobile telephone service is currently availa-
ble in most cities." High-power satellites can track
mobile units on Earth, making nationwide mobile
telephony possible. Although mobile communica-
tion is now primarily focused on car telephones,
efforts are being made to create portable equipment
that would permit communication with anyone,
anywhere, at any time. Motorola Inc. has already
introduced a new cellular telephone that can fit
easily into a pocket or purse. And pagers have been
transformed from simply tone-only aerts to portable
electronic mailboxes.”Many industry analysts
predict that people will soon be able to carry an
entire portable telecommunication center with them
wherever they go.”

Advancesin cellular technology are finding their
rewards in the marketplace. In 1988, for example,
the cellular telephone industry’s customer base
increased by 68 percent, a rate that is likely to
continue, if not increase, over the next 5 years."”

This demand will be fueled by a continued decline
in prices. Reflecting these gains, the per capita value
of the top 20 cellular licenses increased from $16.23
to $77.71 between 1985 and 1987, a figure that is
expected to climb to $100 by the early 1990s.”
Annual revenues for the entire U.S. cellular industry
totaled $1.15 hillion in 1988.*

How far cellular technology can evolve to meet
the rising demand for portability will depend in part
on how the public spectrum is alocated in the future.
Although cellular technology was originaly seen as
a spectrum-saving technology, its deployment, like
that of American highways, has typically generated
more use than the capacity it created. Although the
FCC recently agreed to grant the industry additional
spectrum, most industry pundits fear these alloca
tions will not suffice.

A second factor that could diminish the future
prospects of cellular technology is standardization.
Believing that standards may discourage technologi-
cal innovation, the FCC has decided to back away
from setting standards in this area. *25 However,
without standards it will be difficult, if not impossi-
ble, to establish a nationwide cellular network. If
each operator is free to divide up his or her 25
megahertz, and to decide which particular radio
technigue to use, there will be no way to assure that
one operator’s system would be compatible with
another’s. ™

17Clifford A. Bean, “Trends in Mobile Communications,” Telecommunication, January 1989, pp. 72-75. These services were generally limited to
metropolitan areas. It should be noted that the development of cellular radio suffered from considerable regulatory delay. See George Calhoun, “The
Next Generation of Cellular Radio,” Telecommunications, June 1988, pp. 41-45.

¥ Ibid.

119The first commercial cellular mobile telephone service was deployed by Ameritech in1983. For discussions about the diffusion of this technology,
see’’ Spreading Mobility,” Communications International, August1987, p. 8; “America Goes Mobile,” Communications international, September 1987,
p. 22; Rodney Gibson, Gerard MacNamee, and Sunil Vadgama, “Universal Mobile Telecommunication System—A Concept,” Telecommunications,
November 1987, p. 23; and Filip Linden, Jan Swerup, and Jan Uddenfeldt, “ Digital Cellular Radio for the 1990s,” Telecommunications, October 1987,
pp. 254-265.

120Margie Semilof, " The Upscaling of aBasic Carry out Item,” CommityjcqrionsWeek. CLOSEUP, Apr. 8, 1988, p. C4.

1218ee, fOr instance, James L. JONNSON, “The Times They Are A Changing,” CommunicationsWeek, June 5, 1989, p. 12: see also Semilof, op. Cit,,
;ootnote 120, pp. C4-CS; and Frank Grimm, “Towards the Universal Mobile Telecommunication System,” Telecommunications, November 1987, p.

122Johnson, OP. cit., footnote 121, P-12.

123Maribeth Harper, “Will the RHCS Devour the Cellular Industry?’ Telephony, July 11,1988, P. 26.
124Candee Wilde and Glenn Abel, “McCaw Bid Jolts Industry,” CommunicationsWeck, June 12, 1989, p. 62.
125The Europeans, in contrast, are taking a more deliberate approach to the pursuit of cellular standards. For a discussion, see Stephen Temple,

“Pan-European Cellular Standards Lead the Way,” Telecommunications, November 1987, pp. 28, 91. In the 1990s, Europe will comprise the single
largest cellular radio market in the world. Most recently, Plessey has announced plans to begin constructing a wireless public switched telephone network
for the entire United States, based on an enhanced version of the European Group Special Mobile digital cellular radio standard, which supports cheap,
pocket-sized handsets. See Graham Finnie, “Plessey Unveils Wireless PSTN,” Telecommunications, June 1989, pp. 29-30.

126George Calhoun, “The Next Generation of Cellular Radio,” Telecommu i 41,65, tune 1 988, pp. 41-45,
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Improved Ease of Use

As technologies become more sophisticated and
communication systems more complex, it will be
important to develop system interfaces that make it
easier for individuals to interact with technology in
human terms. This means creating machines that can
see, speak, hear, and reach conclusions much the
same as people do.” Failure to develop user-
-friendly systems will increase the risk of error,
which could have serious conseguences in a society
that isincreasingly communication dependent. For-
tunately, many new communication devices, rang-
ing from video cameras to private data networks, are
now being designed for operation by nontechnical
users.

Until recently, computer technology was the
exclusive province of a narrow technological elite.
The use of computers required a special set of skills
and knowledge possessed by highly trained com-
puter scientists and a select group of self-educated
computer hobbyists. Advances in hardware design
and operation, as well as improvements in software
design and applications, have now brought computer
technology closer to the genera public. Further
progress is likely in the future with the development
of natural language processors that will alow people
to direct computers by conversing with them.

Searching online computerized databases was
also done until recently by trained information
specialists, such as librarians or technical specialists
employed by large companies. Such searches not
only required the use of highly specialized and
arcane computer commands; users also needed a
highly specialized knowledge of the databases
themselves. More accessible software designed to
reach online databases now makes it much easier to
retrieve information using persona computers. Sim-
ilarly, improvements in the design interface of
online systems are making it easier to search and
locate information.

Advances in speech processing and its integration
into computer and communication systems will play

a particularly important role in making these tech-
nologies more accessible. There are systems on the
market now that can recognize isolated spoken
words and phrases from a vocabulary of about 100
words. *28 And technologies are now being devel-
oped that can synthesize intelligible, reasonably
normal speech from a written text. By the turn of the
century-given the present rate of progress in the
computerized analysis of natural languages, together
with increased computing power—some experts
think it will be possible to perform machine tranda-
tion, and even re-create practical spoken conversa
tion.™

Increased Networ king Capability

Although seemingly paradoxical, the unbundling
of the communication infrastructure, in conjunction
with the distribution of intelligence throughout
communication systems, has led to the simultaneous
reintegration of communication systems through the
process of computer networking. While the prolifer-
ation of communication networks makes the com-
munication infrastructure more flexible and respon-
sive to some users particular needs, it could serve to
l[imit communication access if it reduces overall
system connectivity.

A computer network is a collection of computers
that communicate with each other using common
protocols. The computers may be microcomputers,
commonly used in homes and businesses, or they
may be larger minicomputers, mainframes, or super-
computers. Transmission can be provided using
coaxial cable, optical fiber, satellite links, twisted
pair, or telephone lines. Connections between hosts
can be limited to alocal area (local area networks, or
LANS), or they may provide long-haul connectivity
(wide area networks, or WANS). Employing such
systems, data in the form of text, voice, and video
can, in principle, be stored, modified, and exchanged
by anyone. anywhere on the planet.™

131

Computer networks offer a number of benefits.
At a minimum, they can provide electronic mail and

127Ross, OP. cit, footnote 26, P. 27.

128For discussions, see Paul Wallich, “Putting Speech Recognizers to Work,” JEEE Spectrum. April 1987, pp. 55-57; Torbjorn Svendsen, “‘Speech
Recognition: An Overview,” Telecommunications, December 1987, pp. 37-40, 65; Ben Hoh, “Beyond the Old Frontiers: Voice Processing Technology
Enters the Third Generation,” Telephony, Jan. 23, 1989, pp. 42-44; and Robert Rosenberg, “Speech Processing: Hearing Better, Talking More,”

Electronics, Apr. 21, 1986, pp. 26-30.
129R0ss, OP. cit., footnote 26, p. 9.

130For a detailed description of computer networks, see Andrew S. Tannenbaum, Computer Networks (Englewood Cliffs, NJ: Prentice-Hall, 1981).

1318¢e Peter Denning, “The Science of Computing: Computer Networks,” American Scientist, vol. 73, 1985, pp.127-129.
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132

news services.” They can also provide remote

processing, alowing any computer in the network to
access computer programs stored on any other host.
Network users can aso gain remote access to
supercomputers to do advanced graphics, chip
design (and remote fabrication), and scientific or
economic computer simulation, and can access
remote databases. In addition, they can use the
network to collaborate with others or to participate
in computer conferences. 133 perhaps the most impor-
tant attribute of networks is that they can sort out
people with similar interests and bring them to-
gether. This capability will become increasingly
important as the problems people face become more
complex and the tasks they perform become more
specialized.

Given this ability to link like-minded people
remotely, it is not surprising that computer networks
were initially developed to meet the needs of
specific groups of users. For example, ARPANET,
the first computer-based message system, was set up
in 1968 in the Department of Defense by the Defense
Advanced Research Project (DARPA) to provide
communication between computer terminals and
host computers. Building on the packet-switched
network technology developed by DARPA, other
agencies developed specialized networks for their
research communities (ESNET, CSNET, and
NSFNET). Meanwhile, other research-oriented net-
works, such as BITNET and Usenet, were developed
in parallel by academic and industry users who, not
being grantees or contractors of Federal agencies,
were not served by the agency-sponsored net-
works.™ Although telecommunication and elec-
tronic industries provided technology and capacity

for these networks, they were not the innovators or
promoters of these new systems.

Businesses also began to take advantage of
computer networking to improve the productivity of
their ever more powerful desktop microcomputers.
Local area networks,”which allow users to rapidly
transfer large files of information among personal
computers, have been particularly popular in the
business community, where they have proliferated
without much thought to planning. * Describing the
situation in the electric utility industry, which by all
accountsis quite typical, Taylor Moore notes:

. most utilities' computers and communications
systems were designed only to perform specific
functions, such as supervisory control and data
acquisition in transmission or distribution operations
or financial accounting in corporate systems. Most
were put in place fairly piecemeal as needs arose or
as new technology opened opportunities to auto-
mate. ... Most systems were installed with no-or
only limited-capability to communicate with other
systems. And rarely have al the systems a utility
uses come from the same vendor, with compatible
interconnections or standard communication proto-
cols. 137

Reflecting this increasing demand for network-
ing, the LAN industry has grown from about $2.6
billion in 1987 to approximately $4.2 billion in
1988. And predictions are that in 1992, 55 to 60
percent of new personal computers acquired by
Fortune 1000 companies will be connected to
LANs.™

Given the unruly way in which LANs have been
deployed, businesses are now confronted with the
task of managing them and trying to incorporate

132The use of computers for electronic mail systems was originall,constrained by the limited availability of computers. With the widespread
deployment of personal computers, thisis no longer the case. As Stephen A. Casswell points out, the cost of adding electronic mail for most personal
computer users has dropped 200 percent in just 5 years. Stephen A. Casswell, E-MAIL (Boston, MA: Artech House and Gage Educational Publishing
Co., 1988), p. 41,

133Interest in videoconferencing has been increasing a5 more inexpensive and Sophisticated digital systems are being developed. The annual rate of

growthin the United States has been between 25 and 30 percent. For discussions, see Mark Maltz, “A New Age of Videoconferencing,” Telephony, June
26, 1989, pp. 30-34; and Scott Douglas, “Why Travel When Y ou Can Call?’ Telephony, Apr. 3, 1989, pp. 38-42.

134)John S. Quarterman, The Matrix: Networks Around the World (Burlington, MA: Digital Press, August 1989).
135A LAN can be described as “a Package of media that includes transmission devices, end-user interface units, gateways, servers, network

management, hardware, software, and application software. Such networks typically provide communication between dissimilar nodes within a building,
metropolitan, or campus environment.” Martin Pyykkonen, “Local Area Network Industry Trends,” Telecommunications, October 1988, p. 21. For a
technical discussion, see also lvan T. Frisch, “Local Area Networks Versus Private Branch Exchanges,” Telecommunications, November 1988, pp.
23-26,

136For discussions of the emergence of the LAN market, see Nina Burns, “Micro Melti ng Pot,” Computerworld, Nov. 2, 1988, pp. 19-20; Jennifer
Samuel, “Tapping In: Data Base LANs,” CommunicationsWeek, CLOSEUP, Jan. 11, 1988, pp. 6,7, 10; Jennifer Samuel, “ Departmental Nets,” Nov.
21, 1988, pp. C12-C13; and Timothy Haight, “LANs Abound,” CommunicationsWeek, Feb. 6, 1989, pp. 22,24.

137Taylor Moore, “Building a Framework for Integrated Communications,« gpRy Journal, July/August 1988, pp. 29-35.
138)\arc Cecere, “Backdoor LANs: How to Manage Unsanctioned Networks,” Computerworld, Nov. 2, 1988, pp. 31-32.
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them into larger and larger networks.” As Lee
Sustar has described:

Many companies are now reaching the conclusion
that these strays must be gathered back into the
mainstream of corporate computing, not only for the
sake of accountability but also for improved effi-
ciency for locally networked users, some of whom
are beginning to suffer from the limitations inherent
in their independent status.

These management and coordination problems
are compounded by the fact that standards for high
capacity fiber optic LANS, referred to as the Fiber
Distributed Data Interface (FDDI), are still being
devel oped.“ Failure to develop such standards may
constrain networking in the future, since the further
deployment of more powerful workstations will
require higher performance systems.

This trend toward networking is also increasingly
evident among individual computer users. A grow-
ing number of personal computer enthusiasts, for
example, now keep in touch via computer bulletin
boards. These networks consist of computerized
storage space, offered by a computer owner, that is
used to post messages. As detailed in chapter 8,
people are now using these systems to find solutions
to problems, seek support from others in similar
situations, or overcome loneliness.

Although communication providers did not initi-
ate this networking craze, they are working hard to
capitalize on it. Some companies, for example,
provide networking services to outside users for a
profit. Included are service providers such as Te-
lenet, Tymnet, the Source, and CompuServe. Others
offer interLAN networking products and services
such as bridges, routers, gateways, and brouters™®
(see box 3-C). To better position themselves to offer
connectivity, a number of LAN providers are

consolidating or forming alliances and partnerships
(see table 9-3 in ch. 9). In addition, traditional
telephone companies and other ISDN providers also
offer solutions to the problems of wide area network-
ing. As Tom Valovic points out:

As the LAN market matures and ISDN inches
closer toward the prospect of significant commercial
deployment, the question of the relationship between
these two technologies is beginning to be raised in
the strategic and marketing arena. ISDN is a standard
without a product. LAN, despite some preliminary
efforts, is still a product without a standard.™

For a summary of the major trends occurring in the
LAN industry, see box 3-D.

Increased Targeting Capability

Targeting specific messages to particular catego-
ries of people requires high capacity, easily accessi-
ble, online storage capability, together with high-
speed reprocessing and editing capabilities. Taken
together, many of the trends outlined above provide
such capabilities, making it much easier to parse
information, tailor messages, and address them to
particular users and locations.

Using computers, for example, it is now relatively
easy to compile and cross-reference mailing lists and
telephone numbers so that direct mailers and tele-
phone marketers can carefully target certain receiv-
ers. As described in figure 3-6, people often inadver-
tently register to be placed on such lists when
purchasing an item or service. **Using technologies
such as VCRs and pay-per-view to unbundle pro-
gramming, users can also adapt mass media content
to their own particular interests. “““People meters’
and other improvements in audience measurement
techniques allow media providers to better meet
audience demand.

139Robert CIQVEN, “The Challenge of Enterprise-Wide Internetworking, " Telecommunications, October 1988, pp. 31-37; sec also Lee Sustar, “Pulling
LANS Into the Act,”” Computerworld, May 23, 1988, pp. S1-$4; Roy D. Gemberling, “ManagingLinked LANS,” Telecommunications, September 1989,
pp. 67-69; and Richard Patti, “LAN/WAN Integration,” Telecommunications, September 1987, pp. 47-54.

1405y star, OP- Cit., footnote 139, P-°1-

141The market fOT fiber OPtic L ANs is expected t. triple b, 1992. [ts growth istjed to the development of aLAN standard. FDDI, which specifies the
use of fiberoptic cable providing speeds of 100 megabits per second, is now being developed by the American National Standards Institute. Caryn Fox,
“Fiber Lan Market to Triple By 1992, CommunicationsWeek, Mar. 20, 1989, p. 14. For another discussion of FDDI, see Michael V. Moore and Vickie
A. Oliver, “FDDI: A Federal Government LAN Solution,” Telecommunications, September 1989, pp. 35-40.

142William Stallings, “Internetworking: A Guide for the Perplexed,” Telecommunications, September 1989, pp. 25-30; Debbie Shimman, “Enter the
Brouter: An Update on Linking LANS,” Telecommunications, November 1988, pp. 38-41.

143Tom Valovic, “Will ISDN Replace [ ANs?" Telecommunications, September 1987, pp. 67-60; see also Martin Sinnot, “ISDN Shows Promise a3

aLAN Booster,” Computerworld, May 23, 1988, p. S7.

144For a discussion, see Jeffrey Rothfeder, “s Nothing Private?” Business Week, Sept. 4,1989, pp. 74-82. See also Gary Slutsker, “Relationship

Marketing,” Forbes, Apr. 3, 1989, pp. 145-147.

145For one discussion, see peter Ainglie, “Confronting a Nation of Grazers,” Channels, September 1988, p. 54.
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Box 3-C—Repeaters, Bridges, Routers, and Gateways

Networks are designed in layers, starting at the bottom with hardware and moving upwards towards software
applications. For example, networks built in conformance with the International Organization for Standards
reference model, referred to as Open Systems Interconnection (OSl), consist of seven layers—the physical, data
link, network, transport, session, presentation, and application. Where network equipment does not conform to this
model, severa devices can be used to achieve interoperability.

As can be seen in the figure below, there are four basic devices that can be used to interconnect networks into
alarger network. These include repeaters, bridges, routers, and gateways.

- Repeaters: Repeaters are the

Repeaters, B”dgﬁ?é Fé%lft7erl_sa§ré:j I\SIE(?ctiee\I,Yays Mapped Into most basic of all the tools Used

for internetworking. Operating at

- the physical layer, they re-

LAN generate signals that are trans-

0l Interconnection mitted across the network. Re-

Model _ Device

1 T A peaters can connect local area

7—Apple.ation Gateways networks (LANS) that use the
same or different media, but they
cannot connect them if they use
c :Il- T- -C¥y - T different protocols. Thus, while a

repeater can connect an Ethernet

i LAN to another Ethernet LAN, it

J cannot connect an Ethernet LAN
- to a Token Ring LAN.

I Bridges: To connect LANS
that employ dissimilar protocols
requires abridge. Bridges operate
I—Physical — Repeaters at Layer 2 of the OSI reference
N . _ model, and thus they are protocol
transparent. Bridges also offer
some intelligence. They can filter
SOURCE: Reproduced by special permission of Telecommunications magazine. messages to determine which ones

should be forwarded to another
segment of the network. Because their operations are more complex, bridges function more slowly than repeaters.

Routers: Routers are more intelligent than bridges. Whereas abridge can only determine whether or not to pass
a message forward, a router will determine the optimal route that the message should take. This capability reduces
not only the cost of transmission, but also network congestion. Routers operate at Layer 3 of the OSl model. They
are protocol sensitive, and hence can only connect LANS based on the same upper-level protocols.

Brouters: Brouters combine some of the bridge’ s functions with those of the routers.

Gateways: Gateways operate at the applications, or top level of the O reference model. They link dissimilar
networks by trandlating from one set of protocols to another, thereby overcoming differences in transmission speeds,
signd levels, and data format.

SOURCE: Debbie Shimman, “Enter the Brouter—An Update on Linking LANS,” Telecommunications, November 1988, pp. 38-43. Also
William Stallings, “Internetworking: A Guide for the Perplexed,” Telecommunications, September 1989, pp. 25-30.

3—Network > Routers

\J

2—Data link Bridges

Y
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Box 3-D—Major Trendsin the Local Area Network (LAN) Industry

Vendor consolidation: Mergers, acquisitions, and joint ventures among traditional LAN vendors are increasing
as the industry matures and vendors consolidate. Driving factors include convergence in LAN applications and
products and expanding geographic network scope towards WANS (i. LAN-to-LAN integration).

Public telephony network entrants: Local telephone companies will increasingly offer LAN and WAN on an
intraLATA basis as central-office switches are enhanced with data networking functionality. Telcos will either be
acompetitor to LAN vendors or possibly a partner in serving certain key strategic end-user accounts.

Software differentiation: LAN software is becoming the core differentiating technical factor. Vendor strategies
are based on software platforms and protocols, and user product selections are based more on software performance
than the underlying hardware.

Dual standar dization-Ethernet and token ring: Recognizing that Ethernet and token ring have different
applications suitability, users are increasingly standardizing on both and then allowing individual procurements to
be made between them as applications dictate. Strong product support from multiple vendors in each case reinforces
the dual standardization and places vendors of proprietary standards at more of a disadvantage than previously.

Network management: Before the industry’s vendors have been able to adequately offer network management
products for asingle LAN, USers are demanding more sophisticated products that can manage and integrate multiple
LANSs over a geographically dispersed scope. Network management limitations continue to be the single most
frequent reason why users limit the size and scope of LAN implementations.

Network software performance and packaging: Multiple software protocols and interfaces will become more
commonly included in a single server or gateway interface. As protocols are embedded in a common interface or
protocol stack, overall network memory requirements will be reduced and users will have more capacity for
applications-specific tasks.

FDDI emergence: Fiber-optic technology cost/performance is becoming feasible for LAN-to-LAN backbone
integration and will be feasible for linking high-power workstations within 2 years. FDDI will become established
as the primary fiber LAN standard. Major vendor support is now beginning, as seen by FDDI plans announced by
DEC and IBM.

Pre-Od acceptance of TCP/IP: TCP/IP is rapidly becoming established as a high-performance network
protocol —recently in commercia applications segments as well as the federal government for which it was
originally developed. User investments will not be discarded for at least several years until OSI protocols
solidify--even then, specific integration plans will have to be available to address TCP/IP-to-OS| needs.

Workstation networks: More LANs Will be based on nonhost access needs. As early mainframe and
minicomputer processing power becomes available at the desktop, LANs will serve to distribute information and
computing power in high-performance workstation groups.

LAN security: Beyond physical transport security (e.g., encrypt}(m), LAN managers are facing growing needs
to establish information security-from unauthorized internal as weiias external access. As LANSs proliferate so
does genera distribution of information, thereby compounding information security management in contrast to
earlier centralized data processing environments.

Key: FDDI = fiber distributed data interface, LAN = Local area network, LATA -- local access and transport area, OS| = open systems
interconnection, TCP/IP = transport control protocol/internet protocol, WAN = wide area network.

SOURCE: Reproduced by special Permission of Telecommunications magazine
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Figure 3-6-How a Consumer’s Credit File Can Travel

Seeing the potential in this, Just Ask looks

dataon B
ernme
cle

A year later, Billy Buyit

applies for a loan with
Credit Happy Inc., a mort-
gage lender. Credit Happy
checks with Just Ask to see
if Billy Buyit pays his bills on
time and, for $2, gets a com-
plete report

.

The bank sends the in-

formation to the Just
Ask credit bureau, where it
is kept for further reference

Consumer Billy Buyit
B applies for lus Trustee

Credit Card, listing his So-
cial Security number, bank
account numbers, address,
and other personal data

SOURCE: Reprinted from the Sept. 4, 1989 1ssue of Businesdek, by special permission. Copyright 198

for new ways to make money. So it buys

illy Buyit from the federal gov-
nt, state and local courts, motor vehi-
bureaus, and insurance companies.

N Then, for about 10¢ a pop, it sells his

profile and credit record to

Buyit's age, income,
and lifestyle group

marketers looking for
Aﬁx customers in Billy

One is Extra
Tight Window
Co., which notes
Billy Buyit's Salary
and offers a deal on
replacement win-
dows. He’s also on
a list bought by Too
Bad Collection Co.
It duns him for an
old $50,000 loan he
took to go to Sky’s
the Limit Universi-
ty but didn’t repay

9 by McGraw-Hill, Inc.
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Targeting, however, is a two-way street. While
individual users can employ targeting devices to
customize the messages they receive, the transac-
tional records they leave behind can be compiled and
manipulated by others to target them for unsolicited
information.

STRUCTURAL CHANGES
IN THE COMMUNICATION
INFRASTRUCTURE

For aimost a century, technological developments
in communication supported and sustained the U.S.
communication regime, which was verticaly struc-
tured around distinct media. Within each industry,
control flowed generaly from the top down, and
relationships among the key players were extremely
stable.

In telecommunication, for example, the business
decisions facing a central office executive were quite
straightforward because relationships among suppli-
ersand customers were rather cozy. * And telecom-
munication users played almost no decisionmaking
role at al. The situation was not much different with
respect to the mass media. Although there was no
monopoly, the large film studios and the three major
television networks made the key decisions, estab-
lishing programming and determining the means of
its distribution.

The patterns of these relationships have now been
overturned, due in part to the technological trends
identified above. Given the rate of technological
change, it is difficult to predict what the future might
hold. Nonetheless, four major structural changes in
the communication infrastructure can be discerned:

1. the globalization of the communication infra-
structure,

2. the heightened importance of the large user,

3. the need for system integration and the rise of
the system integrator as a key player, and

4. the multiplication of communication net-
works.

Globalization of the Communication
Infrastructure

With the liberalization of communication regimes
worldwide, technological advances and economic
developments will foster an increasingly global
communication infrastructure. In the short period
since the divestiture of AT& Tin 1984, communica-
tion vendors and users alike have taken a number of
steps that will inexorably lead to such an outcome.

Historically, U.S. needs for communication-
related products and services were met domestically.
However, by rupturing old relationships and the
established way of doing things, the process of
divestiture opened up the U.S. market to foreign
countries. Many foreign firms were quick to take
advantage, and understandably so. At present, the
United States represents approximately one-half of
the world market for telecommunication equipment
and services. And the Department of Commerce
estimates that by 1992 the value of this market will
be around $1 trillion.”” Meanwhile, the world
market is also sizable, estimated to be $140 billion
by 1992"(see table 3-6).

Technological developments are also contribut-
ing to this trend. Although advances may lower the
costs of products and services in the long run, in the
short run such developments can greatly increase the
cost of doing business. For example, it now costs
approximately $2 billion over a 10-year period to
develop a modern central office switch.* To spread
these development costs, firms are expanding their
markets beyond their national boundaries.

European firms have been particularly active in
this regard. A good illustration is British Telecom,
now the world's fourth largest telecommunication
company. 150 in 1984, British Telecom did not boast
an office outside of the United Kingdom; today, it
has offices in 30 countries.” As part of its global
strategy, British Telecom spent $1.37 bhillion to
purchase a 22-percent interest in McCaw Cellular,
the largest cellular carrier in the United States. To
round out its efforts, it also bought the Tymnet

146See Robert J. Cymbala, “Strategies for Global Markets,” CommunicationsWeek, Oct. 19, 1987, p-20.
147Jefferson Grigsby, “ Global Report,” Financial World, Apr. 18, 1989, p. 33.

148Fritz W. Ringling, “Going Global,” Telephony, Aug.28,1989, p.39.

149Grigsby, OP- cit., footnote 147, P* 33.

130For a discussion, see Tom Valovic, **BT Ventures Proliferate as International Markets Complicate,” Telecommunications, September 1989, pp.

57-58.
151Grigsby, op. Cit., foomote 147, P- 36.
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Table 3-6-World Telecommunications Equipment
Market (billions of dollars)

1988 1989 1992
actual estimated projected
Customer premises
equipment . ....... 40.0 44.0 59.0
Transmission .. ... ... 23.0 22.0 19.0
Cable and outside
plant............. 115 11.0 9.0
Switching . .......... 40.0 43.0 53.0
Total ............. 115.0 120.0 140.0

SOURCE: Reprinted with permission from Telephony, Aug. 28, 1989, p. 40

subsidiary of McDonnell Douglas Corp., thereby
acquiring the second largest public data network in
the United States. 152 Among British Telecom’s other
North American holdings are 51 percent of Mitel,
the Canadian-based PBX manufacturer, and 80
percent of Metrocast, a national paging service.”

Ericsson, the third largest telecommunication
company in Europe, has made equally impressive
strides, now drawing 80 percent of its revenues from
exports. Entering the mobile telephone business in
the beginning of the 1980s, the Swedish company
now accounts for 25 percent of the U.S. mobile
telephone market and 40 percent of the world
market. * While slow to enter the European tele-
communication market, Ericsson has had considera-
ble success selling in the Middle East, the Far East,
and Latin America.

Given the success of Minitel in France, it is not
surprising that the French have based their U.S.
market debut on the future prospects of videotex and
information services. *55 In May 1988, Minitel Serv-
ices, asubsidiary of France Telecom’s Intelmatique
Division, was established through a joint venture
between Minitel USA and Infonet. Thus, Americans
with modems will now be able to access American,
French, and Canadian information, entertainment,
shopping, and other services.

Global acquisitions have not been limited to
telecommunication. In the years since divestiture,
foreign companies have spent more than $12 hillion
to buy book, magazine, movie, record, and printing
companies that are based in the United States.As
one industry analyst notes with a touch of irony:

Bruce Springsteen’ s anthems about life in Amer-
ica have made him a superstar, but when it comes to
his record label, a Japanese company now calls the
tune.

In like fashion, the German media conglomerate,
Bertelsmann AG, is today the owner of RCA
Records and Doubleday Books, which publishes the
prototypical American magazine classics, Young
Miss and Parents Magazine. '58

It is only recently that U.S. communication
businesses have begun to fully explore the possibil-
ity of developing their markets abroad. One reason
for the delay is that, with deregulation proceeding in
foreign countries more slowly than in the United
States, U.S. firms have not been able to gain access
to their markets. This situation should improve in the
future, as all countries are now experiencing consid-
erable pressure to liberalize their communication
regimes. A second reason why U.S. firms have
been slow to develop global strategies is that the size
of the U.S. market has been generally large enough
to fulfill their revenue needs.” With a saturated
domestic market and increased competition from
foreign suppliers, such a parochial approach is
becoming harder and harder to sustain.

in response to this changing environment, a
number of U.S. companies are rapidly seeking
foreign partnerships and alliances. Recently, for
example, AT&T entered into a major agreement
with Italtel to help it modernize the Italian telephone
network and to jointly CProduce equipment for the
European market. * And the Bocs, eager to extri-

152John Williamson and Carl Wilson, “British Telecom Buys Tymnet; Expands U %.Daiacom Positron,” Telephony, Aug. 7.1989,p.8.

153[bid.
154Grigsby, op. cit., footnote 147, pp. 34-35.

15%Kathleen Killette, “ French Minitel Services Coming to AMeXica,” CommunicationsWe ek, Nov. 7, 1988, p. 46.

156See Ben H, Bagdikian, “The Lords of the Global Village,” The Nation, June 12.1989 pp *799-819.
157Paul Farhi, “The Quiet Invasion of the MediaMoguls: Global Firms' U.S. Acquisitions Raise Fears.” 14, Washington Post, Nov. 27, 1988, p. HI.

158]bid.

159Thus we see, for example, that the European Economic Commission is pushing legislation that would end state monopolies for certain telephone
services. For a discussion, see M. Pyykkonen and S. Shekar, “The Impact of Europe 1992 on the Telecom Industry,” Telecommunications, August 1989,

pp. 59-60.
160For a discussion, see Ringling, op. cit., footnote 148.

161John Williamson, “AT& T, Italtel Finalize Stock Swap Agreement,” Telephony, June 12,1989, P. 8.
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cate themselves from domestic regulatory re-
strictions, are now undertaking a number of interna-
tional ventures. US West, for example, has joined a
company from Hong Kong to bid for that country’s
first cable system. Pacific Telesis has joined Cable
&Wireless to develop a $350 million undersea cable
to Asia. And Bell South is involved in cable
enterprises throughout the world.”

Characterizing the upheaval that is taking place in
an increasingly global communication environment,
telecommunication analyst Tom Valovic notes:

It isincreasingly an anything-goes scenario, with
benefits accruing to users if, and only if, they can
stop scratching their heads and start figuring out
which companies they should start making alliances
with. Take something as seemingly innocuous as
cellular in the U.S. In Nynex's territory, there are no
less than two other BOCs—Southwestern Bell and
Bell South-looking for cellular business (besides,
of course, Nynex). Extend that to the global market
and the BOCs as a group have more irons in the fire
than McDonald's has ISDN lines. Bell Atlantic, for
example, isinvolved in upgrading Spain’s public
telephone network-no mean feat. But, as the British
like to say, turn-about is fair play, so we should
expect that the PTTs will increasingly be scouting
for prospects in the BOCs backyards as well.™

The Growing | mportance of the Large User in
Defining the Communication Infrastructure

In the regulated environment before divestiture,
communication users were extremely limited in the
degree to which they could influence the communi-
cation infrastructure. The key decisionmakers were,
first, the communication vendors, and second, pub-
lic policy officials. As two industry analysts charac-
terize the situation:

Typically, the major vendor (or vendors) estab-
lished industry standards regarding systems archi-
tecture, product features, and incorporation of new
technology, technical protocols, performance stan-
dards and pricing. These parameters became the
benchmarks against which other vendors designed
and marketed their own products. And so in many

respects, vendors paid more attention to one another
than to the user. . . .

Government policymakers determined market
participants, specified which products and services
the market participants could offer, and approved the
rates that could be charged for these services.™

Therole of the user began to change, however, in
the face of technological advances.” As described
above, the dispersal of intelligence throughout the
network, together with the unbundling of communi-
cation products and services, gave users much
greater control. It was, in fact, the new-found ability
of users to design their own equipment or create their
own networks that ultimately led to the breakup of
the old communication regime.

Economic developments have also supported an
enhanced role for the user, especially the large-
business user. With the shift toward an information-
based service economy, communication is becom-
ing more of a strategic, competitive factor in
business (see ch. 6). Hence, many companies are
now spending unprecedented amounts on communi-
cation services. For a service business such as
Citicorp, for example, telecommunication has be-
come the third largest cost item.” Under such
circumstances, large users are far more likely to both
seek and bargain for the best set of arrangements to
meet their own particular needs. With a much greater
stake in communication and information services,
they are also more likely to organize as a group to
achieve their common ends. Business users also
have much greater economic clout. Approximately
50 percent of all long-distance traffic is accounted
for by 5 percent of domestic and long-distance
users.

Viewing communication as a competitive
weapon, business users have been quick to adapt to
their new role. As detailed in chapter 6, many have
opted to bypass traditional providers, devising
communication networks of their own. Others have
joined forces to establish user groups to design and
develop their own sets of standards. Users' efforts to

162Grigsby, op. Cit., footnote 147.
163Valovic, Op. cit., footnote 150, p. 57.

164Sandra G. Tuck and Audley M. Webster, “Vendors and Users: They Need to Start Building Together,” CommunicationsWeek, CLOSEUP, Feb. 29,

1989, p. 13.

165 F, a history of the changing role of th,large business user, see Dan Schiller. Telematics and Government (Norwood, NJ: Ablex Publishing, 1982).
166E)j N,.., “The Public Telecommunications Network: A Concept in Transition, "Journal of Communication,vol. 37, No. |, Winter 1987, pp. 30-48.

167peter Cowhey, “The Globalization of Tel ephone Prici ng and Service,” Telecommunications, January 1988, p. 39.
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develop protocols for manufacturing and office
automation are an example.”

Vertical Integration of Key Industry Players
and the Rise of the System | ntegrator

As aptly portrayed in the nursery rhyme “Humpty
Dumpty,” trying to put things back together again
often presents a great challenge. In the post-
divestiture environment, the winners will be the
vendors who do this best. As Peter Huber perceived
with prescience in The Geodesic Network,*™ the
demand for system solutions, one-stop shopping,
and ease of management will eventually lead to the
vertical reintegration of the communication indus-
try. A number of signs already point in this direction.

One mgjor indicator is the number of mergers and
acquisitions occurring in the industry. Many busi-
nesses spawned by divestiture are now finding their
situations more difficult. Not only is there more
competition; users, having become more sophisti-
cated consumers, are seeking more technically
advanced and integrated solutions to their prob-
lems.” Notes Elizabeth Horwitt in this regard:

They tell me that corporate network managers are
crying for Mother-Ma Bell, that is. Well, why not?
In"the predivestiture days, companies ordered every-
thing from AT&T and howled for AT& T whenever
there was a problem. Those were the days. Now
post-divestiture has complicated telecommunica-
tions d?Jartments’ lives, with an ever-shifting array
of tariff structures and diverse, ra_\p|dIP/ evolving
technology. Management is simultaneously
demanding strategic, reliable communications and a
firmer bottom line.”

To survive in this environment, businesses are
finding it necessary to team up with one another.
This kind of a response is particularly evident today
in the market for LANs.” Throughout the industry,
the number of players has been dwindling, with all

of the major LAN companies—including Thernet,
Novel, 3 Corn Corp., Excelan, Sytek, Inc., Netar
Inc., Interlan, and Bridge Communications—
involved in at least one acquisition.™

Many companies are aso taking advantage of
technology convergence to enhance their overall
system capabilities. Digital Equipment, for example,
recently announced four new alliances designed to
bolster its strength in communication. It has signed
agreements with DSC Communications Corp. to
develop a service control point, with Cincinnati Bell
Information Systems to design and market a new
cellular billing management system, with Siemens
Public Switching Systems to develop and market an
information service gateway for the telephone mar-
ket, and with DATAP Systems to help market its
operations support system for telephone company
network management.”In like fashion, AT&T has
offered $250 million to purchase Paradyne Corp. in
an effort to strengthen its position in the data
communication marketplace.

To package their services to meet the needs of the
business user, most vendors now see themselvesin
the role of “systems integrator.” These vendors
might include the classic systems integrator, such as
Computer Sciences Corp. or Electronic Data Sys-
tems Corp., as well as major computer vendors, the
BOCs, the big eight accounting firms, and independ-
ent companies such as Network Management Inc.,
that have merged to compete with the larger
vendors.” According to one analyst: “They’re all
hungering for a pie that [is said] to be growing at 20
percent ayear. '’ As described by another:

This whole thing of network management isn’t
about providing end users with what they want to
see. The fight is about grabbing control of network
management. He who manages the network controls
the data processing center.”

168For discussions, see Stan Kolodziej, “No More Money to Burn: Industry Demands Solutions,” Computerworld, Sept. 7, 1988, pp. 31-M; and Mitch
Betts, “MAP/TOP User Patrons Plan Crusade Expansion,” Computerworld, Feb. 20, 1989, p. 42.

|@ Huber, op. cit., footnote 71.

170For a discussion, see John Keller, “As the Big Get Bigger, the Small May Disappear,” Business Week, Jan. 12,1987, p- 90.
171Elisabeth Horwitt, “When Others Tend Your Net,” Computerworld, Mar. 6, 1989, p. 66.
IT& e Timothy Haight, “Merger Marks the Industry’s Midlife,” CommunicationsWeek, Apr. 3,1989, pp. 1, 46.

131bid.

174Caro] Wilson, “Four New Alliances Target Telcos,” Telephony, May 29,1989, pp- 15-16.

175Kelly Jackson, *“The Diversification of Systems Integration,” CommunicationsWeek, Aug. 28, 1989, pp. 22, 23.
176Mark Breibart, *Systems Integration Surge,” Computerworld Focus on Integration, Feb. 4, 1989, p. 12.

177 As cited in Christine Bonafield, “AT& T Targets SNA Customers,” CommunicationsWeek, June 20,1988, P, 1.
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Multiplication of Communication Networks

In the past, one telecommunication network
existed to provide universal service to al users. This
arrangement was quite suitable, as users needs were
very similar and the services that could be offered
were relatively limited. Businesses used the tele-
phone for voice communication in much the same
way as households did.

Today, this is no longer the case. For many
businesses, transmitting data now represents amore
significant cost item than transmitting voice. Differ-
ent kinds of businesses increasingly have different
kinds of business needs. Thus, banks and other
financial institutions have developed specialized
communication services such as the Society for
Worldwide Interband Financial Telecommunica-
tions (SWIFT’), while manufacturers have developed
their own communication protocols, such as manu-
facturing automation protocol (MAP). Even system
integrators are beginning to differentiate themselves
by providing specialized networking services.™

Given this increased demand for specialized
communication services, together with the technical
ability to unbundle and reconfigure communication
systems, the number of communication networks
that comprise the communication infrastructure is
likely to multiply in the future. As Eli Noam has
pointed out:

The emergence of technological and operationa
alternatives undercut the economies of scale and
scope once offered by the centralized network. In the
past, sharing a standardized solution was more
acceptable to users because the consequential oss of
choice was limited and outweighed by the benefits of
the economies of scale gained. As the significance of
telecommunications grew, however, the costs of
nonoptimal standardized solutions began to out-
weigh the benefits of economies of scale, providing
the incentive for nonpublic solutions. Furthermore,
some users began to employ a differentiation of
telecommunication services as a business strategy to
provide an advantage in their customer’s eye.
Therefore they affirmatively sought a customized
rather than a general communication solution.™

178K ¢lly Jackson, “The Diversification of Systems Integration,” CommunicationsWeek, Aug. 28,1989, PP- 2224,
179E1i M. Noam, “The Future of the Public Network: From the Star to the Matrix,” Telecommunications,March 1988, pp. 58-59,65,90.
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Chapter 4

The Impact of New Technologies on
Communication Goals and Policymaking

INTRODUCTION

The nature of the communication infrastructure
reflects the pattern of economic relationships that
exists among and between key players in the
communication system, as well as the public policy
goals and corresponding rules that govern these
relationships. In the United States, government has
traditionally played a minimal role in shaping the
communication infrastructure. In general, industry
leaders have been the driving force in developing
and promoting communication technology in the
marketplace, competing among themselves for pri-
macy. Government intervened either to induce or
ratify interindustry agreements, and to temper them
in accordance with public or national security needs.
As one communication scholar has characterized the
decisonmaking process:

Regulation is not a central driving force in the
system; rather it hovers outside and to the rear of the
system, reacting to problems rather than initiating
policy, and generally seeming to maintain a balance
among competing mterests rather than promoting
one specific interest.

In the past, the goals and rules of the system, and
the balance among interested parties, were generally
accepted and relatively stable. Today, however,
these arrangements are increasingly being called
into question. Recent technological and socioeco-
nomic developments are unraveling the U.S. com-
munication regime as it has traditionally evolved,
brln?lng new possibilities, new players, and new
problemsto the fore. Above all, questions are being
raised about the goal's of the communication system
and about how, and by whom, future communication
policy decisions should be made.

The divestiture of AT& T and deregulatory com-
munication policies, for example, are shifting more
and more decisions into the marketplace at atime
when new technologies are generating new opportu-

nitiesin al realms of life. Some applaud these policy
developments, seeing |n them new possibilities for
innovation and growth.”Others fear that if decisions
about new technologies are made solely in the
marketplace, important soaal cultural, and political
opportunities will be lost.’

The retreat of the government from the communi-
cation decisionmaking process at the Federal level
has given rise to a number of jurisdictiona issues
centering on the role of the States in establishing
communication policy. Jurisdictiona issues have
also emerged among Federal institutions, as differ-
ent stakeholders have sought to gain their own
advantage by structuring the decisionmaking proc-
ess in their favor. In addition, the rise of transna-
tional corporations in a global economy is blurring
the boundaries between national and international
decisionmaking.

If the Federal Government is to develop and
execute a national communication policy appropri-
ate for this new environment, it will need to develop,
and garner widespread agreement on, a common Set
of up-to-date communication policy goas and
strategies. This requires an examination of past goals
and strategies to determine whether, given changing
conditions and circumstances, they are likely to
remain valid in the future. To this end, this chapter
will:

+ describe the nature of goals, and the manner in
which they are generally established,;

« identify and describe the traditional values and
goals that have guided U.S. communication
policy in the past;

+ describe and evaluate from an historical per-
spective how well, and under what circum-
stances, communication goals were achieved in
the past; and

« identify barriers or changed conditions that
may make it difficult to achieve such goals
today, employing similar kinds of strategies.

1Vincent Mosco, “The Communication System From a Regulatory Perspective.« oTA contractor report, December 1986.
2See, for example, Eli Noam, “The Public Telecommunication Network: A Concept in Transition) » ournal of Communication, vol. 37, No. 1, Winter

1987, pp. 30-48.

3See, for example, former FCC Commissioner Nicholas Johnson’s comments on the Van Deerlin bill, in Timothy Haight (ed.). Telecommunications

Policy and the Citizen (New York, NY: Praeger, 1981), pp. 1-8.
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THE NATURE OF GOALS AND
THE GOAL-SETTING PROCESS

To understand how communication goals might
affect choices about the communication infrastruc-
ture, it is necessary first to consider the nature of
goals themselves and how they are established.
Goals are statements of values that serve to guide
decisionmakers.They are the criteria against which
choices are weighed. Goals serve to signal the
bounds of acceptable behavior and to legitimate the
alocations of costs and benefits associated with
decisions. Individuals, organizations, and nations
establish goals as a way of signaling a commitment,
identifying aspirations, clarifying objectives, or
integrating diverse elements through a common
bonds

Goals can be general or specific, they can cover a
broad or narrow range of activities, and they can be
long term or short term.’Generally speaking, the
less structured the organizational context, the less
agreement there is likely to be on norms and values,
and thus the more vague and general the goals.
Similarly, goals set higher within an organizational
hierarchy tend to be more generic because the views
to be reconciled are more narrow and specialized. In
like fashion, the more enduring goals are intended to
be, the greater the number of situations and events
for which they must account, and the more ambigu-
ous and flexible they will be.’

Goals can be established in a number of ways.
They may be set as part of a deliberate, formal,
rational process. Or they may be established inad-
vertently, for example, through some administrative
action."They may even be created after the fact, as
a means of synthesizing or justifying some previous
activity. More often than not, however, goals are
created through an informal, day-to-day process of
“organizational fighting, mutual concessions, and
coalition building.”* Or they are determined indi-
rectly by the cumulative behavior of individuals and

groups acting through the push-pull mechanisms of
the marketplace.

The issue of whether or not to establish or
significantly alter basic goals is rarely placed on
decisionmakers agendas as a formal matter, to be
considered as part of a rational decisionmaking
process. It is much more likely that goals will be
defined, interpreted, and/or redefined in the course
of their execution and implementation. Or, if goals
remain inchoate, they may be determined indirectly,
driven primarily by market or technological forces.
To the extent that issues about goals are resolved
either indirectly or from behind the scenes, one
might say that, although decisions are made, the
subject of goalsis never really placed on the policy
agenda.

Major revision of goals is discouraged by a
number of factors. One of the most important is that
existing goals reflect past bargains and agreements,
which may have been attained only with considera-
ble effort and expense. By formally reopening the
guestion of goals, existing bargains and alliances
may become unglued, and a hew consensus around
anew set of goalswill need to be devel oped.

Organizations also become structured around
goals, and their structures may serve to constrain
future choices. Within organizations, decision-
makers will generally try to deal with problemsin a
piecemeal fashion and with well-tried solutions. As
social psychologists Katz and Kahn have described
it:

They [the decisionmakers] do not consider all
possibilities of problem solution because it is of the
vet-y nature of organizations to set limits beyond
which rational alternatives cannot go. The organiza-
tion represents the walls of the maze and, by and
large, organizational decisions have to do with
sc;hvi ng maze problems, not reconstructing maze
walls.

Itis, in fact, this interrelationship between organiza-
tional arrangements and goals that suggests that any

4erbert Simon, “On the Concept of Organizational Goals,” Administrative Science Quarterly,vol.9,No.1, June 19@, P- 3.

SMurray Edelman, The Symbolic Uses Of Politics (Urbana, IL: University of 1llinois Press, 1985).

6Daniel Katz and Robert Kahn, The Social Psychology of Organizations (New York, NY john Wiley and Sons, 1976), p- 479.

7Sec discussions i Simon, op. cit., footnote 4, pp. 176-178; Katz and Kahn, op. cit., fooote 6, p. 481; and Richard M. Cyert and James G- March,

A Behavioral Theory of the Firm (Englewood Cliffs, NJ: Prentice-Hall, 1963).

8Simon, OP- Cit., footnote 4.

9K atz and Kahn, op. Cit., footnote 6. For a discussion of this process, see Cyert and March, op. cit., footnote 7> PP- 29-40.

10K a¢z and Kahn, op. cit., foomote 6, p 283.
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basic change in an organization’s goals will entail a
corresponding change in its structure.

Decisionmakers may also avoid publicly raising
issues about basic goals because of the potentially
negative political consequences. The setting of
policy goas generaly serves to establish or rein-
force the way in which scarce resources or vaues are
distributed among members of a group or within
society. By not questioning goals, or by speaking of
them only in the broadest sense, decisionmakers can
be held less accountable to those stakeholders who
are losersin the goal-setting process.

Although it is rare that basic goals are totally
revised, they are often adjusted in an incremental
fashion over time to meet the requirements of
changing circumstances and values. Such readjust-
ments come about, for example, when the authority
to define and refine goals through the process of
rulemaking is delegated to a government agency."
Through this process, Federal administrators often
have considerable leeway to “interpret” and opera-
tionalize the meaning of a law. The amount of this
leeway depends on the specificity and narrowness of
the law, and on the extent to which other actors are
able to constrain an agency’s actions. 'z

Just as issues about goals are raised by Federa
agencies in the administrative process, they can aso
be placed on the agenda through the judicial process.
In addition to adjudicating disputes, the courts have
filled in the rules on “policy issues left unresolved by
existing legislation, often expanding the scope of
government programs in the process.” “ The judicial
process has also been used by individuals and groups

as a means of gaining access to the policymaking
process, a development that the courts have fostered
by lowering standing requirements.™

It should be noted that goals, once set, can
subsequently be undermined. According to the
“capture” theory of regulation, for example, agency
administrators become co-opted over time by the
very interests whose behavior they have been
established to regulate. As a result, they tend to
redefine the agency’s original goalsin away that is
favorable to the regulated industry .15 Of course,
administrative agencies are more or less subject to
capture, depending on the overall political climate
and on the resources and behavior of other actors.”

When goals are undermined, or when they do not
keep pace with changing circumstances, they may
need major revisions. The neglect of fundamental
changes over time will result in impotency, if not
irrelevance. Signaling the need for change might be,
for example, the breakdown of internal alliances, the
recurrence of unsolved problems, and the emergence
of powerful new players who may want to change
not only the rules of the game, but the game itself.

Experience in the United States matches this
general description of goal-setting. This is particu-
larly true in the case of communication, where only
a few major legidlative decisions about goals have
been made. Of course, the most important and
enduring decision occurred within the context of a
total revision of governmental affairs-at the Con-
stitutional Convention when the delegates agreed to
include within the Constitution three clauses that
provided, in turn, for freedom of the press, the

11Federal agencies operate in accordance with “organic” statutes that define their specific rulemaking authority, For adiscussion of rulemaking, sec
“Regulators and Rulemaking,” ch. 4, Regulation: Process and Politics, Congressional Quarterly Inc., 1982.

12Many have argued that it is th.administrative leeway that has led to regulatory fajlure and the “capture” of agencies by their clientele. As Cutler
and Johnson have described it: “Regulatory ‘failure’ then, as we would define it, occurs when an agency has not done what elected officials would have
done had they exercised the power conferred upon them by virtue of their ultimate political responsibility. Agencies would be said to fail when they reach
substantive policy decisions (including decisions not to act) that do not coincide with what the politically accountable branches of government would
have done if they had possessed the time, the information, and the will to make such a decision“ Lloyd N. Cutler and David R. Johnson, “Regulation
and the Political Process, '’ The Yale Law Journal, vol. 84, No. 7, June 1975, p. 5, For another critique of the broad administrative mandate, see Theodore
J. Lowi, The End of Liberalism, 2d ed. (New Y ork, NY: Norton, 1979).

13R. Shep Melnick, Regulation and the Courts Th.Case of the Clean Air Act (Washington, DC: The Brookings Institution, 1983), p. 1. For other
works on the role of the courts in establishing public policy, see, for example, Abram Chayes, “ The Role of the Judge in Public Law Litigation,” Harvard
Law Review, vol. 89, 1976; Owen M. Fiss, “Foreword: The Forms of Justice,” Harvard {.aw Review, vol. 93, 1979; Donald L. Horowitz, The Courts
and Social Policy (Washington, DC: The Brookings Institution, 1977); and Nathan Glazer, “ Should Judges Administer Social Services?’ The Public
Interest, No. 50, Winter 1978, p. 64.

14Richard B. Stewart, “The Reformation of AMerican Administrative L&, Harvard 1 aw Review,vol.g 1975; see 3150 Laurence Tribe, American
Constitutional Law (Mineola, NY: The Foundation Press, Inc., 1978).

I5For a discussion, see James L. Baughman, Television's Guardians’ The FCC an« the politics of Programmi ng, 1958-1967 (Knoxville, TN:
University of Tennessee Press, 1957), pp. Xiv-Xv.

1645 Nell and Owen point out, interest groups do not always get what they want. especially if policymakers do not behave passively in response to
their activities. Roger G. Nell and Bruce M Owen, “What Makes Reform Happen')” Regulation, vol 7, No. 2, March/April 1983, pp. 19-24.
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protection of intellectual property, and the establish-
ment of postal roads.” It took almost 150 years,
however, before the legislature debated and estab-
lished additional national communication goals,
first in 1912 and 1927 with the enactment of the
Radio Acts, and subsequently in 1934 with the
passage of the Communications Act.

Even then, the standard that broadcast communi-
cation should serve “the public interest, conven-
ience, or necessity” was stated so vaguely as to leave
room for considerable compromise. *s So, too, was
the goal for providing “so far as possible, to all the
people of the United States, a rapid, efficient,
Nation-wide, and world-wide wire and radio com-
munication service with adequate facilities at rea-
sonable charges;” for this definition did not provide
criteria for defining adequacy and reasonableness.
Although from 1976 to 1980 Congress did reevalu-
ate communication goals, these efforts to revise the
1934 Communications Act failed for a lack of
consensus. “ Today, as a result—in the absence of
clearly defined and consistent goals established
either by the legislature or by the Executive—
national communication policy is being set, for the
most part, by the courts.

Despite past reticence in formally addressing
communication policy goals, there are, today, a
number of circumstances and considerations that
might again place this subject on the agenda of key
decisionmakers. As the boundaries between technol-
ogies, markets, and jurisdictions are realigned, many
of the agreements and coalitions that have sustained
traditional communication goals are beginning to
erode. Not only is the balance of power among
traditional stakeholders shifting; in addition, new
players, eager to take advantage of the opportunities
that new technologies afford, are entering the scene
and placing new demands on the system. In this
context, many of today’s problems are no longer
amenable to old solutions, and efforts to resolve
them may be more difficult. With the multiplication
of players and the globalization of communication
markets, control over the communication infrastruc-
ture is becoming increasingly dispersed.

In reevaluating communication goals, it is useful
to consider how the development of new technolo-
gies has affected communication goals in the past.
Communication goals have rarely been established
formally at any one moment in time, but rather have
been developed over time in the course of political,
administrative, and economic processes. Therefore,
any analysis of their evolution requires taking a
broad historical approach, focusing on the values
that Americans have attached to the role of commu-
nication at different times and in different circum-
stances.

Employing such a perspective, it becomes evident
that the way a new technology evolves and the
purposes for which it is deployed depend not only on
the specific technical characteristics it exhibits, but
also on the social context in which it emerges and the
laws and public policies that exist, or are set up, to
govern its use. The emergence of new communica
tion technologies has always served to center
attention on the role of communication in society. In
recognizing the potential of each new technology,
communication has been viewed not just as an end
in and of itself, but also as a means for addressing
other societal issues. In this sense, although a
nation’s communication system is built of technol-
ogy, organizations, and personnel, its very nature
reflects major social choices and values.

U.S. COMMUNICATION
POLICY GOALS

Despite the fact that Congress has only rarely
established communication policy goals on a formal,
legidative basis, it is possible to identify a consistent
set of U.S. goals that have endured over the past 200
years. The major goals have been:

. freedom of speech and freedom of the press,

. fostering the diversity of content and a market-
place of ideas,

. achieving efficiency and interconnection,

. nationwide universal service and equitable
access, and

17Ithiel de Sola Pool, Technologies of Freedom (Cambridge, MA: The Belknap Press of Harvard University, 1983), PP. 16-17.

18This clause did not go unnoticed, however. “One commentator wrote shortly after the passage of the Radio Act that the inclusion of the phrase public
interest, convenience, and necessity was of enormous consequence since it meant that ‘licenses are no longer for the asking. “Eric C. Krasnow, Lawrence
D. Longley, and Herbert Terry, The Politics of Broadcast Regulation (New York, NY: St. Martin's Press, 1982), p. 17.

19K rasnow et al, pointout, for example, that although the proposed legislation failed to paw, the debate about it did signal the Federal Communications
Commission (FCC) about the new directions a number of Congressmen were considering. They note, moreover, that many of the changes proposed in

the bill have subsequently been adopted as policy by the FCC. Ibid.
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. communication in support of national security
and defense.

To ascertain the relevance of these goals today,
and the most effective way of achieving them, this
chapter will analyze each of the goals in terms of:

. the reasons, and conditions under which, they
were adopted;

- thepolitical basis of their support;

« the policy mechanisms adopted to achieve
them;

- the success of these policiesin achieving their
ends; and

« present-day stresses and strains that may make
it more difficult to employ these means or
achieve these goalsin the future.

Freedom of Speech and Freedom of the Press

Enshrined in the first amendment, freedom of the
press is perhaps the value most closely associated
with communication in the United States. Applied
most fully to the print media, it has consistently
meant private ownership, freedom from prior re-
straints, virtually no content controls, and relatively
limited liability for the consequences of a message.
Except during times of war and social stress, this
value included the right to criticize government
vigorously.

This conception of press freedom has survived
largely intact because of its centrality to self-
government and a free marketplace. With the
development of new information and communica
tion technologies, however, questions have been
raised with respect to the extent to which, and how,
the first amendment should be applied to them.
Some fear that if new technologies are not covered
by the first amendment, American citizens' rights to
free speech and a free press will suffer as more and
more information is compiled, stored, and delivered

electronically .20 Others contend that the develop-
ment of new technologies requires a rethinking of
policies to achieve traditional first amendment
goals.*’

Establishing the Goal of Freedom of Speech and
Freedom of the Press

To find the source of the goal of free speech and
freedom of the press, it is necessary to look to the
origins of printing. Introduced into an authoritarian
England in 1476, printing existed under a system of
strict control until nearly 1700. Society recognized
the interests of the state, not those of individuas, as
paramount. In keeping with this view, the monarch
was sovereign—a religious leader as well as head of
state. The people were not considered capable of
discerning truth for themselves; thus, secular and
religious leaders exercised various controls over
communication. The ultimate role of the press in this
system was to sustain the state.”

During the 1600s, the growth of political democ-
racy and religious freedom, the expansion of free
trade and travel, the acceptance of laissez-faire
economics, and the general philosophical climate of
the Enlightenment undermined authoritarianism and
called for a new political concept.23 Resting on an
entirely different set of values, this new concept, the
libertarian theory, reversed the role of the press. The
press was viewed not as a means of disseminating
government-approved dogma, but rather as an aid to
the people in their search for truth. According to this
view, the press, operating independently, should at
times provide harsh criticism of government.*

The battle between authoritarian and libertarian
conceptions of the press, which took generations to
resolve in England, was reprised fairly quickly in the
American Colonies where the libertarian view soon

20Pool, op. cit., footnote 17.

21For one discussion, see Don Le Duc, Beyond Broadcasting: Patterns in Policy and Law (New York, NY: Longman, 1987).
22Fredrick Siebert, Theodore Peterson, and Wilbur §chramm, Four Theories of the Press (Urbana, IL: University of Illinois Press, 1956), pp. 9-37.

Perhaps the Most 0dious press control was licensing. But in 1530, Henry V111 shifted some of the licensing authority to secular authorities, and 8 years
later he extended licensing to all printed materials. Licensing was later supplemented by government-sanctioned craft controls. In 1557, the Crown
chartered the Stationers Co., a group of master printers who monitored and controlled competition. In other words, the government authorized a private

monopoly over the means of communication.
Blbid., p. 3.
‘Ibid., pp. 39-57.
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triumphed. “ The revolutionary struggle had itself
demonstrated the value of communication in public
education, persuasion, and socia change, and en-
gendered a democratic view of public opinion in the
emerging republic.” The fomenting and winning of
the war for independence also helped create a strong
public sentiment for legally protecting the press. The
first amendment to the Federal Constitution, cover-
ing freedom of speech, religion, assembly, petition,
and the press, forbade Congress from interfering or
making any law that might abridge those freedoms.
The amendment gave American newspapers a de-
gree of liberty unknown elsewhere.”

Interpreting and Implementing the
First Amendment

Although the first amendment has served as a
fundamental building block of American Govern-
ment, the first major cases involving its applicability
did not arise until after World War | with the
introduction of the “clear and present danger”
standard.” Subsequent Court interpretations of first
amendment rights have ranged from a strict absolut-
ist view (most closely associated with Justices Hugo
Black and William O. Douglas), which takes the first
amendment literally at face value, to a more
restrictive, historicist view (espoused by Judge Felix
Frankfurter), which allows for exceptions to the rule
in cases such as obscenity, libel, and national
security. The Court has generally adopted an inter-
mediary stance between these two positions; while
consistently holding that freedom of speech is not
absolute, the Court has defined the exceptions very

narrowly.” Among the justifications used for
abridging first amendment rights have been:

. the existence of aclear and present danger;
+ the need to balance freedom of speech against
other legitimate interests;
« the fact that the nature of speech is unprotected,
as in the case of obscenity; and
« the fact that speech is made in conjunction with
tai\%tri1ogs that are, themselves, subject to regula-
In al of these cases, however, the Court will give
precedence to first amendment considerations. As
Pool has described:

At a conceptual level, this weighting is expressed
by the Court’ s assertion that freedom of speech
enjoys a “preferred position” in the law of the land.
Operationally, this preferred position means that for
those who claim interference with their First Amend-
ment rights, certain procedural burdens are waived
and certain usual legal presumptions are reversed.”

Resolving first amendment issues has become
more difficult with the emergence, and subsequent
convergence, of many new communication technol-
ogies. For example, with the development of tech-
nologies that allow many people to communicate
simultaneously with one another-as in the case of
electronic bulletin boards-it is no longer always
clear what constitutes “speech,” “the press,” or
“assemblv." *

The problem of defining first amendment rights is
also compounded by the fact that it has not been
applied equally or consistently to all communication

25 Although British cojonial authorities had tried, with modest success, to use the press as an instrument of control, they soon discovered that they
needed newspapers to communicate with one another and with the people. Thus, they encouraged postmasters, presumably loyal to the Crown, to compile
newspapers from official pronouncements and semi-official correspondence. There was, however. a segment of the press that occasionally needled the
authorities, to the delight of readers. This group derived its support from a growing merchant class, commercia advertising, and printing contracts let
by colonial assemblies. It was this latter strain of journalism, in fact, that provided an outlet for aggrieved colonists to agitate for revolution. See Thomas
C. Leonard, The Power of the Press: The Birth of American Political Reporting (New York , NY Oxford University Press, 1986).

26While revolutionaries spent some time harassing loyalist editors, most of their efforts were devoted to their own public information campaigns. By
all accounts, the revolutionaries were vastly more imaginative and successful than the Britishin using information to persuade the people. Patriotic
propagandists orchestrated an information campaign that disseminated news reports (often v xaggerated ), aong with exposés of conditions in England.
Robert A. Rutland, The Newsmongers: Journalism in the Life of the Nation 1690-1972 [New York, NY: Dia Press, 1973), pp. 26-53; Edwin Emery
and Michael Emery, The Pressin America (Englewood Cliffs, NJ: Prentice Hall, | *#78,.,p 65-73;and John Tebbel, The Compact History of the
American Newspaper (New Y ork, NY: Hawthorn Books, 1969), pp. 33-54.

27Daniel Czitrom, “Goals Of the U.S. Communication System. An Historical Perspectiv., ()TA contractor report, September 1987.

28Gerald Gunther, Constitutional [ gqw C ases and Materials (Mineola, NY: Foundation Press. 9th ed..1975), ch. 12.

29P@ op. cit., footnote 17, P- 59-

301bid.

31pbid., 0. 62. AS Pool points out, at least nine different rules give first amendment rights a preferred position. These are: reducing the presumption
of constitutionality; shift in the burden of proof; expedited actions; disallowance of vagueness: requirement of well-defined standards; disallowance of
overbreadth; disallowance of procedural burdens, restriction on choice of means; and narrcw interpretation of laws.

32For adiscussion, see U.S. Congress, Office Of Technology Assessment, Science, Technol.gy and the First Amendment, OTA. CIT-369 (Washington,

DC: U.S. Government Printing Office, January 1988).
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technologies. As Ithiel de Sola Pool has pointed out,
in the United States, there have been three different
regulatory systems established to deal with commu-
nication technologies.* The print media have been
governed primarily by the first amendment; telegra-
phy and telephony by the law of common carriage;
and radio and television by a specialy developed
broadcast law. The problem of applying the first
amendment in a new technological context arises not
only because new technologies have been developed
that do not fit neatly into these three categories, but
also because, with the convergence of print, carrier,
and broadcasting technologies. the categories them-
selves do not always apply.

First Amendment Tensions. The Case of Cable

The case of cable television can serveto illustrate
both of these problems. No recent technology has
had such a topsy-turvy development or regulatory
history. Although cable has constituted a part of the
U.S. communication system for four decades, it is
only recently that it has emerged as a key element in
the system.

The original goal of community antenna televi-
sion (CATV) was to provide a practical way of
enhancing television signals for communities lo-
cated on the fringe or outside of good broadcasting
reception. * Throughout the 1950s, the Federal
Communications Commission (FCC) essentially
ignored CATV, viewing it as a temporary develop-
ment and a mere auxiliary to the broadcasting
system.” Seeking to avoid the administrative bur-
den of regulating another industry, the FCC pointed
out that CATV was neither a common carrier
(because the subscriber did not determine the nature
of the signal being carried) nor aform of broadcast-
ing (because signal transmission was completely by
wire). Thus, what attention the FCC did pay to
CATV in the early years centered on possible
interference or problems for the broadcast service.”

This situation changed greatly in the late 1960s
when small cable operators were joined by larger

systems that aimed to greatly expand their markets
by importing broadcast signals. These operators
could offer better service and more channels of
programming. In response, broadcasters began to
pressure Congress to restrict cable. They also began
to buy into cable systems, gaining control of 30
percent of them by 1968. With Congress and the
courts unwilling to control the development of cable,
the FCC reluctantly issued a series of rulingsin the
1960s, which had the cumulative effect of restricting
cable development. The period from 1968 to 1972
was thus marked by a curtailment of cable in major
markets.”

In 1972, the FCC issued the Cable Television
Report and Order, offering for the first time a
somewhat comprehensive set of rules on cable.
Cable systems were freed to expand to the top 100
markets, but they continued to be restricted in terms
of the number and kinds of signals they could carry.
Cable also had to provide channels for educational
institutions, municipal governments, and public
access. The cable industry began to expand in the
mid-1970s when several court decisions forced the
FCC to relax some of these constraints, but its
growth was still limited because it was difficult for
cable companies to get financing to lay cables.

Two factors served to stimulate the industry in the
1970s and 1980s.*First, the rise of pay-cable
services such as Home Box Office (HBO) revealed
an extensive latent demand for alternative program-
ming. These channels charged a premium above the
basic monthly cable rate, offering schedules domi-
nated by old movies, live sports, and entertainment
specials. Secondly, and more important in the long
run, cable programming was linked to satellite for
the first time in 1975 when Time, Inc. (owner of
HBO) established the first national network to
distribute cable programs to local operators. The
success of RCA’s and Western Union’s communica-
tion satellites created reliable and economically
feasible distribution networks for the cable compa-
nies. The availability of new and specialized pro-

33pool, Op. cit., footnote 17.

34 After World War |1, the typical early CATV company would build atall master antenna on a hill or mountain to pick up the faint signals from a
nearby city. These signals were amplified and fed into coaxial cables ultimately connected to the homes of people subscribing to the service.
35For a discussion Of the FCC and the regulation of cable, see Don e Due, Cable Tele vision and the FCC: A Crisis in Media Control (Philadelphia,

PA: Temple University Press, 1973).

36CATV posed a potential threat to the FCC's vision of a localized television system because if cable operators began to import distant signals into
local markets, they might drive local stations out of business. However, in the early years of cable, this danger appeared to be minor. Ibid.
37Not surprisingly, 9PPosition t. cable cxpansion from broadcasters weakened as mare and more broadcasters bought into cable systems.

38Czitrom, op. cit., footnote 27.
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gramming in turn stimulated anew demand for cable
systems around the country. By 1980, 22 percent of
American TV households had become cable sub-
scribers.”

As the cable industry’s fortunes improved, and as
more and more programming services became
available, cable operators sought to legitimize the
idea that, as an industry, cable was more analogous
to the newspapers than it was to broadcasting; hence
it should be deregulated and have the benefit of full
first amendment rights.” Cable's apparent unlim-
ited channel capacity lent considerable credibility
and support to this point of view because spectrum
scarcity has provided the mgjor rationale for broad-
casting regulation.” Cable' s perspective also gained
sustenance from an increasingly deregulatory policy
climate. Commenting on the growing tension within
the regulatory framework, Laurence Tribe noted:

The clear failure of the “technological scarcity”
argument as applied to cable television amounts to
an invitation to reconsider the tension between the
Supreme Court’s radically divergent approaches to
the print and electronic media. Indeed, since the
scarcity argument makes little sense as a basis for
distinguishing newspapers from television even in
the late 1960s and early 1970s, such reconsideration
seems long overdue.”

Taking all of these developments into account, the
Cable Communications Policy Act of 1984 was
intended to reduce some of these tensions. Neverthe-
less, considerable confusion about the nature of
cable—what it is and how it should be dealt with by

government—was embodied in the act itself. For
example, the Cable Act substantially deregulated the
industry. Cities lost the authority to regulate sub-
scribers’ rates, and they no longer had much
discretion with respect to franchise renewa. The
Cable Act also prohibited the future regulation of
cable as acommon carrier or public utility. How-
ever, at the same time, cities were permitted not only
to charge franchise fees, but also to require public
access channels and certain kinds of programming.

Such ambiguity is perhaps not surprising, given
that such laws are generaly the product of stake-
holder compromise. In the case of the Cable Act, a
compromise was developed based on the cities
desire to charge franchise fees and the cable
operators’ wish to greatly facilitate the franchise-
renewal process. But the compromise, in effect,
sidestepped the issue of the first amendment.

Although separated from the political fray, the
courts have been no more successful than legislators
in clarifying cable’s position in the present regula-
tory structure.” Although the Supreme Court has
ruled in the case of Preferred Communication v. City
of Los Angeles that cable actions have first amend-
ment implications, it has failed to specify what these
implications are.” Moreover, in the few years since
the Cable Act was passed, anumber of courts have
come to contradictory conclusions about the extent
of the cable industry’s first amendment rights.”
Judges in Palo Alto and Santa Cruz, CA, for
example, have asserted that cable companies are
entitled to the same rights as the print media,

1bid.

40For cable’s argument as to why it should enjoy first amendment rights, see G. Shapiro, P. Kurland, and J. Mercurio, Cablespeech: The Case for First
Amendment Protection (New Y ork, NY: Harcourt Brace Jovanovich, Publishers, 1983).

Throughout cable’s history, a number of people have suggested that it be treated as a common carrier, an idea that cable companies have fiercely
resisted. In 1970, for example, the Sloan Commission on Cable Television toyed with the common-carrier approach, but concluded that if cable
companies were given common-carrier status, they would not have enough economic incentive to develop their systems. Pool, op. cit., footnote 17, p.
169.

41The Supine Court upheld the constitutionality of broadcast regulation in the case of Red Lion Broadcasting Co. v. FCC on the grounds that
“broadcast frequencies constituted a scarce resource whose use could be regulated and rationalized only by government. Without government control,
the medium would be of little use because of the cacophony of competing voices, none of which could be clearly and predictably heard.” 395 U.S. 367,
23 L. ed. 2nd 371,89 S Ct 1794 (1969), quote as cited by Pool, ibid., p. 130.

9Tribe, OP. cit., footnote 14, p. 699.

43Pool has described the Court’s early role with respect to cable. As he notes: “The courts, however, were not totally supine. Though they gave the
FCC along leash, in bursts of occasional vigilance they puzzled about where the limits of its regulatory authority might lie. Early decisions seemed to
give the FCC almost unlimited power over cable systems. Later decisions began to question that authority and to overturn a number of cable rules.” Pool,
op. cit., footnote 17, p. 160.

441111986, the Supreme Court sent the case of Preferred Communication back to the district court for trial. In so doing, it said that cable television’s
activities “implicated First Amendment interests,” but added that where a cable system’s “speech and conduct are joined in a single course of action,”
first amendment rights “ must be balanced against social issues.” The Court left open the question of how to judge first amendment challenges.

45For discussions, see John Wolfe, “ conflictin,Rulings on Cable Rights Set Stage for Supreme Court Showdown,” Cablevision, Sept. 28, 1987, PP.
32-33; “Of Cable and Courts, Franchising and the First,” Broadcasting, May 22, 1989, pp. 69-71; Craig Kuhl, “Franchise Fees Struck Down,”
Cablevision, Nov. 7, 1988; and “First Amendment Claims by Erie Cable Left Dangling by U.S. Appellate Court,” Broadcasting, Aug. 8, 1988, p. 42.
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whereasin Erie, PA, the court has ruled that the
requirement of local public access channels was
constitutionally sound.”

Quite in keeping with cable’s mercuria history,
the issue of cable regulation and its relationship to
the first amendment is not likely to disappear. Given
the industry’s rising prices and increased levels of
concentration, there are, for example, a growing
number of people who now believe that the role of
cable in the communication system needs to be
reconsidered. “ And some of the most recent first
amendment cases have not been in cable's favor.
The pressure to resolve this issue is likely to mount,
moreover, as telephone companies seek to enter the
business, perhaps on a common-carrier basis.

Fostering Diversity and a Marketplace of Ideas

The goal of fostering diversity of content and a
marketplace of ideas is closely associated with the
first amendment objectives of free speech and a free
press. Whereas the former goal is aimed at prevent-
ing government interference with and control over
the media, the latter seeks to foster public access to
a broad range of information content. However, it
should be noted that these two goals can often come
into conflict.“With the advance of communication
technologies, such conflicts are likely to become
more prevalent and acute.

Establishing the Goal of Diversity and a
Marketplace of |deas

Like the first amendment, the goal of fostering a
diverse media grew out of the age of the Enlighten-
ment with its belief in human rationality and the
ability of individuals to seek out, and discern, truth

for themselves. The Enlightenment values of human
equality and natural rights also lent support to this
communication goal by fostering representative
government, and with it the notion that citizens
needed regular access to trustworthy information
about public affairs. Together, these notions con-
gealed into the influential concept of a “free
marketplace of ideas.” Put simply, this concept
refersto the idea that communicators should be free
to offer their ideas for popular acceptance in an
unregulated forum; that rational human beings,
exercising their faculties, will find truths in awelter
of competing claims; and that only under such
circumstances can the audience make informed
decisions about self-government and other mat-
ters.”

In the United States, where the first amendment
had firmly established distance in the relationship
between government and the print media-and
where common-carrier regulations had determined
access to, and the operation of, telegraphy and
telephony—the issue of the government’s role in
explicitly fostering the diversity of information
content did not fully emerge until the advent of
broadcasting. Unigue in requiring the use of what
appeared to be a very limited public spectrum,
broadcasting seemed to require a regulatory struc-
ture all its own.” The general belief at the time was
that, without some means of allocating the public
spectrum, the airwaves would become so over-
crowded and interference would become so rife as to
actually preclude broadcasting.™

After debating alternative regulatory approaches
for over a decade, Congress finally adopted a system
that provided for the alocation of broadcast licenses

46Tbid.

47See “Of Cable and Courts, Franchising and the First,” Broadcasting, May 22, 1989, pp. 69-71; and “Appeas Court Distances Cable from Print
Model,” Broadcasting, Aug. 7, 1989, p. 71.

48For a discussion of this conflict and an argument that makes a case for its rationality in public policy terms, see Lee C. Bollinger, Jr., “Freedom of
the Press and Public Access: Toward a Theory of Partial Regulation of the Mass Media,” Michigan Law Review, vol. 75, No. 1, 1976, pp. 142.

49John Milton’s 1644 essay, Areopagitica, was the first Comprehensive statement of this idea, although Milton would not accord all groups full freedom
of expression. An unqualified brief for this Libertarian concept of free expression was offered by John Stuart Mill in his 1859 essay, “On Liberty.” In
it, Mill argued that even falsehoods deserved protection, a position accepted by the U.S. Supreme Court in law governing the defamation of public
officials. See John Milton, Areopagitica (New York, NY: Appleton-Century-Crofts, 19513, pp. 121-129; and The New York Times v. Sullivan, 376, U.S.
253 (1964).

501t should be noted, as Pool has pointed out, that policy makers greatly underestimated the amount of spectrum that would eventually become available.
Pool, op. cit., footnote 17, pp. 113-116.

51This view was shared b, policymakers and industry representatives alike. Concerned about the problems of interference, broadcasters aligned in
1922 to form the National Association of Broadcasters, whose express purpose was to get government to become more active in radio regulation. The
Secretary of Commerce, Herbert Hoover, described the situation at the time as “one of the few instances that | know of when the whole industry and
country is earnestly praying for more regulation. " As cited in Baughman, op. cit., footnote 15, p. 5. For an excellent discussion of the confusion of the
air waves during this period, see Marvin R. Bensman, “ The Zenith-WJAZ Case and the Chaos of 1926-27, '’ Journal of Broadcasting, vol.14, No. 4,
Fall 1970, pp. 423-440.
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on the basis of a broadcaster’s ability to meet
public-interest standards.”Accordingly, on Febru-
ary 23, 1927, Congress passed a new Radio Act. The
act established the Federal Radio Commission
(FRC), granting it the authority to issue broadcast
licenses when it found that “public convenience,
interest, or necessity would be served by the granting
thereof.”*

This goal of broadcasting in the public interest
was subsequently incorporated, almost verbatim,
into the Communications Act of 1934. Employing
the phrase that had first been used in an 1887 Illinois
railroad statute, legislators called on broadcast
regulators to determine their policies and adminis-
trative actions on the basis of what would best serve
the “public interest, convenience, or necessity.”
What this phrase actualy implied for policymakers,
however, was left quite vague. Commenting on the
looseness of this phrase and the problems that might
be entailed in interpreting it, Don R. Le Duc notes:

[Whilg] it would seem relatively easy to decide
when the extension of arail line or anincreasein
shipping tariffs might ultimately serve the needs or
interests of its customers, it was far more complex
and less precise in outcome to make a similar
determination in terms of audience reguirements,
about the factors as sophisticated and subtle as
programming balance or local orientation.”

To implement this policy goal, Congress dele-
gated authority to the newly created Federal Com-
munications Commission. Set up as an independent
regulatory commission, in the political fashion of
the times, the FCC was authorized to use its
licensing authority to gain broadcasters compli-
ance.”In accordance with this mandate, the FCC
was to allocate broadcast licenses not just on the

basis of a station’s technical, legal, and financial
gualifications, but also on the basis of its commit-
ment to provide programming that responded to
community needs. The FCC could, moreover, re-
scind a station’ s license if, after a 3-year period, the
station had failed to live up to its programming
commitment. As part of their responsibility to serve
the public interest, broadcasters were also required
to seek out controversial issues of public importance
and to present them in a balanced, objective fashion,
in accordance with the Fairness Doctrine.”In
addition, under section 315 of the Communications
Act, stations have to make broadcasting time availa-
ble on an equa basis to al bona fide political
candidates .57

The Courts, while often restraining the FCC from
actions that were considered to be excessive, have
generally sanctioned the structure and goals of the
broadcast regulatory system. Asin the case of those
who had designed the regulatory structure, the
notion of spectrum scarcity was a major factor
influencing how members of the Court viewed
broadcasting issues. Setting the tone for the future in
the landmark case Red Lion Broadcasting Co. v.
FCC, the Supreme Court considered the constitu-
tionality of the Fairness Doctrine:

broadcast frequencies constitute a scarce re-
source whose use could be regulated and rationalized
only by the Government. Without Government
control, the medium would be of little use because of
the cacophony of competing voices, none of which
could be clearly and predictably heard. [Thus] Every
licensee who is fortunate in obtaining alicense is
mandated to operate in the public interest and has
assumed the obligation of presenting important
public questions fairly and without bias.”

52Concerned about the possibility of government censorship, policy makers were opposed to the European model of setting upbroadcasting as a
national monopoly. And the common-carrier model did not seem practical, because it would not provide broadcasters sufficient economic incentive-the
same argument made later with reference to cable operators. Not surprisingly, broadcasters were as opposed to the common-carrier model as cable carriers
aretoday. For adiscussion of the national debate over options, see Pool, op. cit., footnote 17, ch. 6.

53Public Law No. 632, Sec.11.
54Le Duc, op. cit., footnote 21, p.10.

55 An independent regulatory agency seemed preferable to having licensing authority reside within the Interstate Commerce Commission, which
appeared to be too closely associated with the Roosevelt Administration. For a discussion. see Pool, op. cit., footnote 17, pp. 118-128.

S6Developed P, the FCC without explicit authority, many feel that the Fairness Doctrine was ratified, in effect, by Congress in a 1959 amendment
to section 315 of the Communications Act. The FCC does not accept this interpretation and has repeated the doctrine.

57Benno C. Schmidt, Jr., Freedom 9 th.press vs. pupjic Access (New York, NY: Praeger, 1976), p. 199. Public interest standards were made mOre
concrete in March 1946 when the FCC issued a report, “public Service Responsibilities of Broadcast Licenses,” commonly referred to as the Blue Book,
which laid out new and more definite program standards. At the same time, the Commission ordered stations to submit annual statements describing
sample weeks of programmingg, and to produce certain types of noncommercial fare. See Baughman, op. cit., footnote 51, p. 11.

58Red Lion Broadcasting Co. v. FCC, quote cited in Pool, op. cit., footnote 17. P130
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Implementing the Public Interest Standard

In the years since the FCC was frost established,
anumber of steps have been taken to encourage the
diversity of media content and the development of a
marketplace of ideas. Notwithstanding these efforts,
most evaluations of the FCC's performance in this
area generaly conclude that the agency has fallen
considerably short of its regulatory goals. The
explanations and accounts of the FCC's past failures
have differed considerably, however. To determine
what future actions, if any, the Federal Government
might want to take to encourage diversity, it is
necessary first to reconsider the various accounts of
why the Federal Government has failed to meet its
objectivesin the past.

One explanation of the the FCC' sfailureis based
on the theory of the captured regulatory agency .59
Focusing, in particular, on the 1950s when the
agency was involved in a number of scandals,
political scientists and other social observers con-
cluded that the FCC, much like all other independent
regulatory agencies, had fallen “captive” of the
industry it had been established to regulate.” And,
in fact, the evidence to support such athesis was
certainly available during this period. As James
Baughman has described:

If an independent agency ever needed the disinter-
ested “experts’ with whom progressives earlier had
anticipated populating the commissions, it was the
FCC in the 1950s. And yet, the temptations sur-
rounding the awarding of TV franchises proved too
great for the statehouse types Eisenhower named

. A pattern did emerge of ex parte contacts:
commissioners fraternizing with and accepting gifts
and loans from license applicants and their lobbyists.
These reports wounded the FCC’s already marginal
reputation for judicious behavior.”

Under these circumstances, it is not surprising that
the Landis Commission, set up by President-elect

Kennedy in 1960 to assess the genera performance
of the independent agencies, cited the FCC specifi-
cally as a prime example of a failed agency.*As
Landis wrote:

The Federal Communications Commission pre-
sents a somewhat extraordinary spectacle. .. The
Commission has drifted, vacillated and stalled in
admost every major area.”

While acknowledging that the capture theory may
serve to explain the FCC's conduct during the period
of the 1950s, others contend that it does not account
for the FCC's consistent problems in the years
following. In particular, this theory cannot explain
the FCC's history during the 1960s when two
consecutive FCC Chairmen sought quite ag-
gressive] y to improve the quality of broadcasting.

It was, for example, during this period that
Chairman Newton N. Minow took the lead in
advocating broadcasting in the public interest. As
noted by Baughman, in Minow’ s speech comparing
television to a vast wasteland, he:

. aroused industry and public opinion . . . ina
manner unprecedented for an FCC chairman. With
one cleverly phrased speech, Minow emerged as the
symbol of all of those who had so long been
determined to reshape television.™

Claiming that he had not come to Washington to
“idly observe the squandering of the public's air-
waves,” Minow earnestly sought to institute a
number of policy changes.”During his tenure, for
example, the Commission began to execute the
licensing process with much greater care, even
trying to bring the public into the process. And
Minow tried persistently and in a number of different
ways to enhance and diversify programming, press-
ing, for example, for the deintermixture of UHF and
VHF markets, increased production of children's
and educational programming, and limitations on

59See, fOr example, Samuel Grislov and Lloyd Musolf, The Politics of Regulation (Boston, MA: Houghton Mifflin. 1964), p. 25; and Robert E.
Cushman, The independent Regulatory Commissions (New York, NY: Oxford University Press, 1941 ).

@For example, House hearings conducted in 1958 and 1960 not only found the F(’C totally ineffective: they aso concluded that two commissioners
had been guilty of establishing intimate tics to parties subject to commission proceedings Baughman, op. cit., footnote 15, pp. 14-16.

6iIbid., pp. 13-14.

62James M. Landis, Report on Regulatory Agencies to the President-Elect, Subcommitice on Administrative practice and Procedure, 86th Cong., 2d

sess. (Washington, DC: U.S. Government Printing Office, 1960).
63 A cited i Baughman, op. cit., footnote 51, p. 52.
841bid., p. 54.
65Tbid., p. 63.
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television advertising.” But despite his intense
efforts, Minow was not particularly successful in
bringing about change.

According to critics of the capture theory, in
trying to explain the FCC's problems during this
later period, it is not enough to look just at the
relationships between the commissioners and the
industry. Far more important in accounting for the
FCC's behavior are the structural problems that were
built into the agency’s organization itself.” Chief
among these isthe FCC'’ s lack of adequate political
and administrative resources to do the job assigned
to it. According to James Baughman, for instance,
the FCC failed because, as an independent agency,
it was too weak in the face of opposition from the
three branches of government. Making a similar
case, Don Le Duc cites the difficulties that the FCC
has had to face when trying to execute the license-
renewal process in accordance with the public
interest standard. As he describes:

Y et, even if the commission had been able to
gather the type of information necessary to evauate
the quality of each renewal applicant’s programming
more effectively, it would have lacked the capacity
to consider it. Only 350 of the commission’s
2,000-member staff were assigned to the Broadcast
Bureau, and the Renewal and Transfer Division
handling these applications generally consisted of no
more than two dozen full-time employees, Each year
this group faced a workload of 3,000 renewals, with
each television application requiring the analysis of
a 21-page form prescribed by the commission, as
well as accompanying exhibits prepared by the
broadcaster to document statements in the form. To
have added additional evidence in this review
process and to have insisted that it be considered
carefully before any contested renewal was granted
would have imposed an impossible burden on the
limited staff. Unfortunately, this is precisely what
the much heralded United Church of Christ decision
in 1966 did require of the commission.”

While describing many of the structural problems
inherent in the FCC’'s organization, Le Duc aso

points out an additional, and perhaps even more
important, factor that has prevented the agency from
achieving many of its regulatory objectives. Most of
the FCC’s past policies, according to Le Due, fail to
take economic readlities and private sector motiva-
tions into account. And in a number of cases,
policies and economics have been significantly at
odds with one another.” Referring, for example, to
the FCC’s problem in trying to influence network
fare, Le Duc notes:

In theory, of course, the FCC did have the legal
authority to end the practice of networking at any
time by simply enacting a regulation barring the
licensing or the license renewd of any station that
agreed to transfer any portion of its own program-
ming responsibilities to any other party. In practice,
however, it was clear, virtually from the inception of
broadcasting in the United States, that basic econom-
ics would make this simple act of public policy
impossible to implement. The creation and wide-
spread dissemination of polished mass entertainment
depended on a large commitment of capital, which
only alarge organization could afford . . . Had
either the FRC or the FCC tried to curtail this
circumvention of public law intent, they would have
faced not only the political opposition of the
broadcast industry, but aso the wrath of citizens
suddenly denied access to their favorite programs
because of this action.”

The consistent failure of the FCC to achieve its
objectives has led many in the policymaking com-
munity to question the wisdom of trying to achieve
the goal of programming diversity through regula-
tory means. As noted below, this disillusionment,
together with the development of new technologies
that expand the number of channels available for
programming, has given rise to a number of tensions
in the regulatory system, which focus around the
issue of public interest standards for broadcasting.

Tensionsin Broadcast Regulation

Challenges to the broadcast regulatory framework
first got under way during President Carter’s admin-

S6Ibid. The deintermixture policy would have designated markets as either all-VHF or all-UHF. By segregating the markets, it was designed to foster
the development of UHF stations, which at the time were technically inferior to VHF stations.

67See, fOr instance, Baughman, op. cit., footnote 51; Barry Cole and Mal Oettinger, Reluctant Regulators: The FCC' and The Broadcast Audience
(Reading, MA: Addison-Wesley, 1978); Le Due, op. cit., footnote 35; Le Due, op. cit., footnote 21; and Selected FCC Regulatory Policies. Their
Purposes and Consequences for Commercial Radw and Television, CED 79-62 (Washington, DC: U.S. General Accounting Office, 1979).

68The United Church of Christ decision required the Commission to allow Citizens to intervene to protest the quality of service being provided by the
licensee. As Le Duc points out, as in this case, it was often the Court that increased the FCC’s regulatory task. However, as he is quick to add, Congress
was made quite aware of the FCC’s administrative burden and did little to improve its situation. See Le Due, op. cit., footnote 21, p. 55.

@Ibid., p. 13.
701bid.
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istration when FCC Chairman Charles Ferris initi-
ated a deregulatory policy, much in keeping with the
direction of the administration’s overall policy on
deregulation. These efforts only achieved their full
momentum, however, during the Reagan years,
when Chairmen Mark Fowler and Dennis Patrick set
out to revamp the entire regulatory structure, substi-
tuting marketplace constraints in place of regulatory
controls."But just as their predecessors had found
themselves limited in their ability to execute policy
by virtue of the FCC'’s organizational structure and
lack of resources, so too did these proponents of
deregulation. Bearing witness to these limitations,
we find today, for example, the anomalous situation
in which the FCC has refused to enforce the Fairness
Doctrine while key members of Congress continue
to champion it, promising at the frost opportunity to
codify it in legislation. As described by Le Duc:

At the moment, then, the broadcast deregulation
has reached an impasse. Congress refuses to release
the commission from its obligation to regulate
American broadcast service, while the agency re-
fuses to discharge this obligation with any more
?iliggznce or dedication than absolutely required by
aw.

This growing tension in broadcast regulation can
only be resolved by considering whether govern-
ment should continue to have arolein an electronic
digital environment, where lack of channel capacity
is no longer likely to be a fundamental issue. It is on
the grounds of scarcity that broadcast regulation was
first justified, and it is on the basis of the changing
nature of this situation that advocates of deregula-
tion now rest their case.”

As noted above, some of the earliest proponents
of deregulation were among those who had become
convinced by past FCC failures that regulation was
an inappropriate way to achieve broadcast policy
goals. Infact, in their analysis of the regulatory
process, they had concluded that the FCC's actions
had at times actually been counterproductive, as, for
example, in the case of the agency’s efforts to

constrain the development of cable television. There
were a number of economists among these critics,
and it was quite natural for them to look to the
marketplace for an alternative solution. Moreover,
given the growth in channel capacity with the
development of cable, the problem of scarcity could
no longer serve as the rationale for government
involvement. In addition, a market approach seemed
more in keeping with first amendment principles.

Industry players also lent their support to this new
perspective, athough they were much more prag-
matic than principled in their enthusiasm, generally
favoring only those measures that were economi-
cally advantageous.”At the same time, the political
basis for the old regulatory regime—that is, the
modus vivendi that, over the years, had been
established between broadcasters and the FCC—
began to disintegrate as many new media players
joined the fray. Clearly, the time was ripe to try
something new.

To bring about a more competitive media market,
the FCC began to undo the elaborate structure of
rules and regulations that had been set up over the
years. Among the rules that were eliminated and
redefined were:”

. rules on advertising: although these rules had
been voluntary, the FCC eliminated all con-
straints on the number of minutes per hour or
the spillover of paid advertising into program-
ming;

« rules on content: the FCC eliminated the rules
requiring that a given amount of time be
devoted to different classes of nonentertain-
ment programming (5 percent for information,
5 percent for local, and a total of 10 percent for
nonentertainment programming)

. ownership rules: the FCC relaxed a number of
ownership rules, including the limitation on
multiple station ownership. (The limits of 7
AM, 7 FM, and 7 TV stations were increased to
12,12, and 12); and

71F, 3 discussion, see Martha Derthick and Paul J @i &, The Politics of Deregulation (Washington, DC: The Brookings Institution, 1985); and
Jeremy Tunstall, Communications Deregulation: The Unleashing of America’'s Communication industry (Oxford, U. K.: Basil Blackwell, 1986).

121 ¢ Duc, op. cit., footnote 21, p. 30.

73See, for example, Mark S. Fowler and Daniel L. Brenner, “A Market Place Approach to Broadcast Regulation,” Texas Law Review, vol. 60,1982,

p. 207.

74For example, while the cable industry has favored deregulation for “must-carry” rides, it still calls fOr a Compulsory license. Similarly broadcasters
would like to dispose of the Fairness Doctrine, but they want to maintain the must-carry rules.

75Tunstall, op. cit., footnote 71, p. 146.
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. franchise renewal procedures: these proce-
dures were modified to the benefit of incum-
bents.

The effects of these deregulation policies to date
have been somewhat disappointing. The experience
suggests that the relationship between channel
capacity and the diversity of programming is not as
great as deregulation advocates had hoped for or
anticipated. In fact, as Don Le Duc has pointed out,
it is most likely that the increase in the number of
transmission channels has served to encourage
integration within the programming industry, and
hence to reduce the variety of content available to
the public. This outcome results from the economics
of the media industry. According to Le Due, for
example:

. thereisvirtualy no correlation between the
number of outlets available for dissemination of film
or music and the amount of such material actually
produced. Thus, for example, cable-delivered pay-
TV furnished a vast new nationwide network for film
distribution without having any appreciable effect on
the number of new films produced each year.
Instead, distributors used pay-TV competition to
justify raising the network-television licensing price
for existing films, a practice that is causing networks
to reduce the number of films scheduled.

This high-risk, high-expense industry, with only
afew unchalenged distributors and a handful of
acknowledged stars, has amost an infinite capacity
to absorb additional funding without expanding
production. New media outlets competing with one
another for this relatively constant quantity of mass
entertainment material will simply continue to
inflate production costs to the point where many
outlets will be forced to withdraw from competi-
tion.”

This situation is not likely to improve in the
future. As Jay Blumler has pointed out, in a
multichannel, highly competitive media environ-
ment, the likelihood for vertical integration in the
industry becomes much greater.” The strategic
imperatives that Blumler identifies as being respon-
sible for this development are listed in box 4-A.
Given these trends, it would appear that the policy

problem of how to achieve diversity of content and
a free marketplace of ideas has yet to be overcome.

Achieving Efficient, I nterconnected
Communication Services

The notion of a “marketplace of ideas’ under-
scores the intimate connection between the tradi-
tional values of press freedom and laissez-faire
economics.” As pat of this tradition, it was
assumed that, in a competitive, free-market econ-
omy, communication services would be provided in
an optimally efficient manner.

This combined set of notions came to be chal-
lenged only later with the development of communi-
cation technologies such as the telegraph and the
telephone. which enjoyed large-scale economies and
required national interconnection. For the first time
a conflict appeared between the goa of establishing
a free marketplace of ideas and the goal of creating
an efficient, interconnected, national communica-
tion system. Thus, the telegraph and telephone first
provoked what has become a lively and recurring
debate about how best to organize the communica
tion media to achieve the goa of efficiency. The
debate continues today, as we try to understand and
make the best use of advances in communication
technologies.

Establishing the Goal of Achieving Efficient,
I nterconnected Communication Services

The goal of providing communication servicesin
the most efficient manner, consistent with the
attainment of other communication policy goals,
was formally set in the Communications Act of
1934, which called for the establishment “so far as
possible, to all the people of the United States, a
rapid, efficient, nation-wide, and world-wide wire
and radio communications service with adequate
facilities at reasonable charges.” The first recogni-
tion that government, itself, might need to take some
direct measures to assure the efficiency and inter-
connection of service occurred earlier, however,
with tile development of the telegraph. For, as
Richard DuBoff has noted:

761 Due, , op. Cit., footnote 21,p.128.

77 Jay G.Blumler, “The Role of Public Policy in the New Television Marketplace " Benon Foundation Project on Communications and Information

Policy Options, paper No. 1, 1989.

78The linkage between these values was already apparent in 1690 when—during , parliamentary debate about one of the last vestiges Of authoritarian
contrals, licensing of the press-some opponents of licensing justified their positron on free market grounds, Siebert et al., op. cit., footnote 22, pp.

260-263.
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programs finaly pay their way.

marketing, promotion, and sales.

one's organizational umbrella.

take-up of thelr wares.

offerings, including what they cost.

Foundation, Washington, DC.

Box 4-A-Strategic | mperatives for Trend Toward Market Domination
by Larger and Vertically I ntegrated Organizations

» The need to spread risk (for many programs will not succeed in the market), cover losses, and bear deficits before
» The need to aggregate resources for large-scale production and related activity, including research, development,

¢ The need to operate effectively in a multi-market, domestic-global programming economy.
« A need to bring scarce, highly valued, and highly costly top talent (actors, producers, writers, directors) under

e Incentives to diversify, so that if certain outlets and programs disappoint, others can make up for it.
e |n the case of production companies, a need to control distribution outlets in order to guarantee at least a minimal

e |n the case of distributors, a need to invest in program suppliers so as more effectively to control their competitive

e The greater difficulty smaller companies have in raising capital in these circumstances.
SOURCE: Reprinted from The Role of Public Policy in the New Television Marketplace, by Jay G. Blunder, with permission from the Benton

It wasin the telegraph industry that the basic
unworkability of the free market on a national scale
was first posed in clear and compelling terms.”

Requiring large-scale technologies and national
interconnection, the telegraph posed a number of
guestions about how this communication industry
should be organized and what its relationship to
government should be. Should it be treated like the
press and be privately owned? Should the system be
owned and operated by the government, as was the
postal service? Or should it be dealt with as a private,
but regulated, common carrier? The answer was not
simple, and it took some time to resolve.

Although the Federal Government had provided
$30,000 for the construction of the first telegraph
lines in the United States, it declined to take control
of the new technology. The government’s reluctance
to play a more active role stemmed, in part, from the
fact that the Post Office Department, already bur-
dened by deficits, was not inclined to assume
responsibility for the Washington, DC/Baltimore
line, which appeared to have only limited commer-
cial value. Also contributing to this outcome was the
fact that the inventor of the telegraph, Samuel F.B.
Morse, seemed to prefer amixed public and private

telegraph system. He not only feared that businesses
would manipulate markets in a strictly private
system, but also that government would use a
telegraph monopoly as a weapon of despotic con-
trol.™

In the absence of active government involvement,
the decision about the structure of the telegraph
industry was initially made in the marketplace.
Telegraph firms started stringing wires between
towns of any commercial consequence. With dozens
of competing telegraph companies, none in a com-
manding position, customers found it difficult to
secure rapid. reliable transmission of their messages
between distant points.” And the telegraph was
quickly becoming essential to bankers, brokers,
speculators, and railroads. Such businesses preferred
dealing with a few reliable national firms to many
small precarious ones. Consolidation was the mar-
ket's answer. Western Union began absorbing com-
petitors, emerging with a near monopoly by 1870.%

With the efficiencies of one major national
telegraph company, however, came concerns about
potential abuses of its power. Between 1870 and the
early 1900s, Congress regularly entertained propos-
als to purchase the telegraph companies and place

79Richard B. DuBoff, “ The Rise of Communication Regulation: The Telegraph Industry, 13 Q- 1880, Journal of Communication, vol. 34, No. 3,

Summer 1984, pp. 52-66. Quote at p. 54.

80Richard R. John, Jr., “A Failure of Vision'? The Jacksonians, the Post Office and the Telegraph, 1844- 1847," paper presented at the annual meeting

of the Society for Historians of Technology, Pittsburgh, PA, Oct. 23, 1986; and Robert L. Thompson, Wiring a Continent: The History of the Telegraph
Industry in the United States, 1832-/966 (Princeton, NJ: Princeton University Press, 194"").

811bid.

82Rjichard B. DuBoff, “Business Demand and the Development of the Telegraph in the United States,” Business History Review, vol. 54, Winter 1980,

pp. 459479,
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the system under the Post Office. Western Union
lobbied vigoroudly against the plan, deriding gov-
ernment incompetence and extolling free enterprise.
Furthermore, Western Union suggested that govern-
ment control of telegraph wires, the press associa
tions’ nervous system, would compromise freedom
of the press. By tying together the two concepts of
freedom of the press and free enterprise, Western
Union succeeded in justifying its private monopoly.

In 1866, Congress granted privileges to telegraph
companies in return for their promises to provide, in
Pool’s words: “service like a common carrier,
namely to all comers without discrimination.” In
1893, the U.S. Supreme Court ratified the tele-
graph’s status as a common carrier and Congress
legislated it in the Communications Act of 1934.%

The history of the telephone industry followed a
similar pattern. Before its patents expired in 1894,
the Bell System established a virtual monopoly in
telephony, launching service within and between
sizable cities where business use and profit seemed
greatest. As a result, many communities that could
not afford the expensive Bell technology went
without service. The patents’ expiration triggered a
rush to wire towns and even some rura aress.
Independent telephone companies proliferated in
various forms, some were for-profit corporations,
others municipal utilities, and still others little more
than neighborhood projects. According to Pool, by
1902, “451 out of 1,002 cities with phone service
had two or more companies providing it.”* Tele-
phone users, notably businesses, found this competi-

tion burdensome, since they had to have two or more
phones-one for each system serving the commu-
nity. Thus users, public utility commissioners, and
the larger telephone firms themselves, notably
AT&T, argued that consolidation in the industry
would foster great efficiency .85

Although most telephone systems remained in
private hands, cities and States increasingly ex-
pected them to operate for the public’s conven-
ience.” And State Courts upheld the extension of the
public utility commissions’ jurisdiction.” Respond-
ing to a serious movement for government owner-
ship, AT&T came out in favor of its own regulation,
Mounting a nationwide public relations and adver-
tising campaign, perhaps the first of its kind in the
United States, AT& T argued that regulation was the
only way to reduce the “wasteful competition” that
had earlier plagued telegraphy .88 Congress agreed. |
gave the Interstate Commerce Commission regula-
tory authority over the medium in 1910, and shifted
jurisdiction to the Federal Communications Corn
mission in 1934.*

Implementing Efficiency and
I nter connection Goals

The regulatory agreement that Theodore Vail,
Genera Manager of AT&~ worked out in 1910
gave rise to the Bell System, which had as it
operationa goal, “one system, one policy, universal
service."” Comprised of AT&T and its subsidiaries
and affiliates, the Bell System offered a complete
range of telecommunication services including re-

83Pool, op. cit., footnote 17, p. 95.
$4Ibid., 0. 102.

85John V- Langdale, “The Growth of Long-Distance Telephony in the Bell System, 1875 -1907,” Journal of Historical Geography, No. 2, 1978, Pt
145-159: Harry B. MacMeal, The Story of /dependent Telephony (Chicago, IL: Independent Pioneer Telephone Association, 1934).

86Increasingly typical was the point made by the Michigan Public Utilities Commission, for example: “Competition resulted in duplication ¢
investment, the necessity for the businessman maintaining two or more telephones, economic waste to the company, increased burden, and continuot
loss to the subscriber. The policy of the state was to eliminate this by eliminating, as far as possible, duplication.” Michigan Public Utilities Commissior
Citizens Telephone Co. of Grand Rapids, P.U.R.1921E 308,315.

8711 should be remembered that concerns about the power Of trusts and large corporations were at their height during this period. One increasing]
COMMON way of dealing with large utility-type corporations was not to break them up, but to control them through regulation. See Douglas D.Anderso:
“State Regulation of Electric Utilities,” James Q. Wilson (cd.), The Politics of Regulation (New York, NY: Basic Books, 1980), pp. 3-41. For a discussic
of this period, see also Ellis Hawley, The New Deal and the Problem of Monopoly (Princeton, NJ: Princeton University Press, 1989), chs. 12, 15-17

88pgol, OP. cit., footnote 17, pp. 102-103. @ AT&T sadvertising and public relations campaign to demonstrate that telephony Was a natural monopol;
see Marvin N. Olasky, Corporate Public Relations: A New Historical Perspective (Hillsdale, NJ. Lawrence Erlbaum Associates, 1987), ch. 4; an
Quentin J. Schultze, “ Advertising and Public Utilities, 1900-1917,” Journal of Advertising, vol. 10, No. 4, 1981, pp. 4144,48.

9Gabriel Kolko, The Triumph of Conservatism: A Reinterpretation of American History, 1900-1916 (Chicago, IL: Quadrangle Books, 1963,
According to Kolko: “AT&T realized that its long-term objectives of political stability and economic rationality could be attained only by federz
regulation.” 1bid., p. 180.

90L..A. Schlesinger et al., Chronicles of Corporate Change (Lexington, MA: D.C. Heath, 1987), p. 8. In 1913, AT& T agreed to the Kingsbu
Commitment in which AT&T divested itself of Western Union, which it had acquired in 1909. In addition, AT&T agreed not to acquire any addition
competing independent telephone companies and to allow “qualified” interconnection with the Bell System. N.C. Kingsbury to J.C. McReynolds, J.1
McReynolds to N.C. Kingsbury, and W. Wilson to N.C. Kingsbury, Dec. 19, 1913, in FCC, Docket No. 1, vol. 65, pp. 34-40.
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search and development, equipment manufacturing
and sales, local and long-distance services, aswell as
access to international transmission service.” Hav-
ing atotal of $150 billion in assetsin 1983, prior to
divestiture, it constituted the world’s largest corpo-
ration.

The regulatory framework that governed the Bell
System, which remained intact for more than half a
century, was decidedly American. While operating
in a capitalist framework, it provided some socia
control over the negative impacts of the single-
mindedness of the marketplace.” Moreover, taking
the form of a monopoly, the Bell System provided
for interoperability and was able to take advantage
of economies of scale and scope.” Characterizing
the Bell System as the apogee of the U.S. telecom-
munication “regulatory idea,” Manley Irwin de-
scribesits basic form as follows:

Bell’s holding company organization, its integra-
tion of utility and manufacturing, the institution of
state and federal regulation, emerged as the U.S.
response to the dilemmas of natural monopoly.
Boundary lines separating telephone from other
industries appeared immutable and long established,
and the industry paced, if not controlled, the state of
the communications art. . . The relationship be-
tween state and federal regulatory ingtitutions was
marked by harmony. To accommodate the state
commission’s desire for minima telephone rates, the
FCC embarked on an esoteric accounting process,
separations and settlements, that transferred reve-
nues from interstate toll to local subscribers. In a
word, toll subscribers subsidized local subscribers.
In an era of regulatory good feeling, the telephone
company was, essentialy, given the power to tax.
Private monopoly subject to public regulation was
held as a policy model worthy of emulation if not
envy.”

By most accounts, this system worked well. As
Glen Robinson has pointed out:

She [Ma Bell] was held in fairly high regard. In
contrast to other monopolists we've loved to hate—
railroads, gas utilities, broadcast stations, and count-
less other enterprises with protected market posi-
tions-AT&T's monopoly seemed not only natural
but relatively benign . .. The system pioneered and
developed by AT&T was justly acclaimed the
world’s finest. Telephone rates were comfortably
affordable; furthermore, in the heyday of the tele-
phone monopoly the rate system was generally
perceived as fair. Service innovation, while not
rapid, nevertheless did proceed more rapidly than in
other sectors of the economy .95

Given this generally favorable impression of the
Bell Telephone System, it is clear that its breakup
had less to do with the perception that it had failed
to implement its primary objectives, and moreto do
with the fact that it suddenly found itself operating
in a greatly altered technological, economic, and
regulatory environment. All and al, there were three
major factors that contributed to its demise.”

Technological developments, for one, had a major
impact on the traditional Bell System. Given the
convergence of information and communication
technologies, there was no longer a clear distinction
between what constituted a monopoly—and hence
regulated—service, and what constituted a competi-
tive service to be provided in the marketplace. This
convergence led to a changing network architecture,
with the intelligence being increasingly dispersed.
As a result, network unbundling was greatly facili-
tated. In addition, as new technologies both in-
creased in capability and declined in cost, the
barriers to entry into the telecommunication market
were greatly reduced. Under these circumstances,
many newcomers were able to make significant

91 Angela A, Gilroy, The American Telephone and Telegraph Company Divestiture Background, Provisions, and Restructuring, Library of Congress,

Congressiona Research Service, CRS Report No. 84-58 E, Apr. 11, 1984.

92Michael D. Reagan, Regulation: The Politics of Policy (Boston, MA: Little, Brown, and Cop., 1987). For a history of the emergence and evolution
of the Bell System, see Gerald Brock, The Telecommunications Industry: The Dynamics of Market Sructure (Cambridge, MA: Harvard University Press,

1981).

93 As Richard A.K. Victor points OUt, **Although the [Communications] Act itself did not condone monopoly, legislators &t the time acknowledged

AT&T's monopoly power as they discussed provision of the bill. ‘This vast monopoly, ' reads the Senate Report, ‘which so immediately serves the needs
of the people in their daily and social lives must be effectively regulated.”” See Richard A.K. Victor, “AT&T and the Public Good: Regulation and
Competition in Telecommunications, 1910- 1987,” Harvard Business School, unpublished paper, April 1987, revised March 1988, p. 17.

94Maniey R. Irwin, “‘Telecommunications and Government: The {J,§, Experience,” in 8.S. Wilks and M. Wright (eds.), Comparative Government:

Industry Relations (Oxford, London: Clarendon Press, 1987).

95Glen Q, Robinson, “The Titanic Remembered: AT&T and the Changing World of Telecommunication, « vale Journal on Regulation, vol. 5, 1988,

pp. 517-518.

96For accounts of the Bell breakup, Se¢ Peter Temin, The Faij of the Bell System (New York, NY: Cambridge University Press, 1988); and Steve Coll,

The Deal of a Century (New York, NY: Atheneum, 1986).
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inroads into AT&T's traditionally protected market.
Their chances for success were greatly enhanced,
given that AT& T was required to provide universa
service while its competitors could target products to
the most lucrative business markets, and offer them
at alower price. Thus, their entry put pressure on the
system of subsidy pricing that had been so elabo-
rately constructed over the years.”

Economic developments also greatly increased
the incentives for othersto try to enter the telecom-
muni cation/data communication market. In particu-
lar, as information came to play an enhanced and
more strategic role in the realm of business, large
users began to seek alternative, more efficient ways
of purchasing telecommunication services.*Where
their needs were great or where they wanted more
strategic control over their operations, users estab-
lished their own internal telecommunication net-
works. In other cases, business users were able to
make the best deal by bypassing the Bell System and
purchasing services and equipment in the unregu-
lated market. Because telecommunication could
serve as a strategic business weapon, and since
expenditures on these services constituted an in-
creasing portion of their overall business expenses,
large users had tremendous stakes in how the
telecommunication regulatory structure evolved.
Recognizing this fact, they joined forces with the
burgeoning new service providers to press for
greater competition.”

Changes were aso taking place in the way the
regulators thought about the regulatory structure.”

Asearly as 1962, a number of regulatory economists
began to question the public-utility concept. To-
gether, their work—if it did not itself give rise to the
new deregulatory climate—served at least to legiti-
mate it.” This changed attitude was evident at the
FCC. As former FCC Commissioner Nicholas
Johnson commented on the occasion of the FCC’s
decision to approve MCI’s application to establish a
long-distance, private-line service:

On this occasion three Commissioners are urging
a perpetuation of more Government regulation of
business, and four want to experiment with the
market forces of American free private enterprise
competition as an dternative to regulation.

No one has ever suggested that Government
regulation is a panacea for men's ills. It is a last
resort. a patchwork remedy for the failings and
special cases of the marketplace . . . | am not
satisfied with the job the FCC has been doing. And
1 am still looking, at this juncture, for ways to add a
little salt and pepper of competition to the rather
tasteless stew of regulatory protection that this
Commission and Bell have cooked up.”

Although perhaps not fully cognizant of the
ultimate outcome of its actions,”the FCC, in 1959,
took one of itsfirst steps toward divestiture and the
Modified Final Judgment (MFJ) with its “above
890" decision. This decision, which greatly liberal-
ized the licensing of private microwave systems,
allowed the newly created Microwave Communica-
tions, inc. (MCI) to offer a new product--discount

97For a discussion, see Separations Procedures in the Telephone [ndustry: The Historical Origins of a Public Policy (Cambridge, MA: Center for

Information Policy Research, 1981).

98For a discussion of the changing role of the large business users, see Dan Schiller, “Business Users and the Telecommunication Network,” Journal

of Communication, vol. 32, No. 4, Autumn 1982, p. 35.
99Tbid.

100For one discussion, see Alfred E. Kahn, “The Passing of the Public Utility Concept A Reprise,” Eli Noam (ed.), Telecommunications Regulation
Today and Tomorrow (New Y ork, NY : Harcourt Brace Jovanovich Publishers, 1983), ch. 1. For an account of these changes in attitude as seen from
within the regulated industry, see Temin. op. cit., footnote %, who argues that changes 1n ideology were in many ways more important than changes
in technology. He notes, moreover, that with the emergence of competitors, the nature of the relationship between the FCC and AT& T wasradically
changed.

101 Ag Roger Néll has described: “Economists generally entered the study Of regulation with the naive view that regulatory institutions were set up for
the purpose of rectifying market failures. Unfortunately, and almost without exception, the early empirical studies—those commencing in the late 1950s
and continuing into the 1970s—found that the effects of regulation correlated poorly with the stated goals of regulation. By the early 1970s, the
overwhelming majority of economists had reached consensus on two points. First, economic regulation did not succeed in protecting consumers against
monopolies, and indeed often served to create monopolies out of workably competitive industries or to protect monopolies against new firms seeking
to challenge their position. Second, in circumstances where market failures were of enduringimportance (such as environmental protection) traditional
standard-setting regulation was usually a far less effective remedy than the use of markets and incentives, ” Roger G. Nell, “Regulation After Reagan,”
AEI Journal on Government and Society, No. 3, 1988, pp. 13-20.

12Microwave Communications, Inc.. 18 FCC 2d, 953,971-972. As cited in Victor, op.cit., footnote 93. P, 46.

103 Although AT&T protested this sequence of events, claiming that the suffered damage through cream-skimming, the FCC minimized this problem.

For a discussion, see Temin, op. cit., footnote 96. Commenting on the FCC's naivete in these matters, Steve Coil points out that it was an AT&T lobbyist
who first explained the implications of the Execunet decision to the FCC. See Coll. op. 1it., footnote 96, pp. 83-85.
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private-line service.™With the subsequent Carter-
phone decision in 1969, the FCC also opened the
customer-premises market to entry. And findly,
with the decisions on Execunet in 1976 and 1978,
requiring AT&T to provide connections to MCI, the
FCC struck a final blow to the 100-year-old” AT&T
monopoly by opening the long-distance telecommu-
nication market to competition.

Continuing Tensions Under the New
Regulatory Regime

After the divestiture of AT&T on January 1,
1984,"the MFJ replaced the old regulatory frame-
work that had governed the Bell System for so long.
Based on the antitrust settlement that had been
negotiated between William F. Baxter, Assistant
Attorney General, and Charles L. Brown, Chairman
of AT&T,”the MFJ was approved and revised by
Judge Harold Greene. " The basic premise underly-
ing the MFJ is that regulated monopoly needs to be
isolated from potentially competitive, and hence
potentially unregulated, markets. '08 Accordingly,
AT&T was divested of its local telephone opera-
tions. However, it was authorized to provide long-
distance telephone service and to retain Western
Electric, the dominant telephone equipment manu-
facturer. In addition, it was to keep al of its
international subsidiaries aswell asBell Labs. Asa
quid pro quo for itslosses, AT& T was permitted to
offer data transmission and processing service.

The 22 divested Bell operating companies were
consolidated to form 7 regional holding companies,
but they were prohibited from offering long-distance
and information services and from manufacturing

customer-premises equipment. In recognition of the
fact that communication technology and markets are
in a state of flux, the MFJ established a waiver
process as well as a process for reevaluating the
structure of the market on atriennial basis. Serving
as a blueprint for bringing competition to the
telecommunication industry, this new arrangement
was considered to be much more in keeping with the
times.

While the MFJ settled the Department of Justice’s
antitrust suit, it could not resolve the tension
between the goals of efficiency and competition that
are inherent in telecommunication regulatory policy.
No sooner had the affected parties agreed to the MFJ
when these issues began to reemerge in the waiver
process, the triennial review, and more recently in
the debate about the open network architecture
process and integrated services digital networks
(ISDN)."” Perhaps this is to be expected. For, as
Roger Nell has emphasized:

Pending regulatory issues reflect an enduring
characteristic of telecommunications policy: neither
the pricing nor the structural issue has ever been or
is likely to be resolved. The telecommunications
system isnot, and never was, broken. Rather, its
underlying technical and economic characteristics
create an enduring policy dilemma. One can regulate
prices and structure to encourage maximum feasible
competition, or to promote an integrated monopoly.
What isinfeasible isa“neutral” formulaic policy
regarding prices and structure that will assure the
right mix of monopoly and competition. The current
policy agenda continues the futile search for better
regulatory instruments, and also includes rear guard

104A]location of Frequencies in the Bands Above 890 MHz., 27 FCC 359 (1959)29 FC{*190 (1960).

105The SOW of the AT& T divestiture has been widelv documented, and it will no( be reviewed here. For discussions and accounts, see Temin, Op. Cit.,
footnote %, and Coil, op. cit., footnote 96.

1061 1974, the Justice Department brought 21 antitrust SUit against AT&T, accusing it of having illegally manipulated its dominant position in all three
segments of the telecommunication market in order to monopolize the whole industry It was not until 6 years later, however, that it brought the suit
to trial. Moreover, no sooner was it under way when the trial was postponed in an effort to reach a settlement. By agreeing to settle out of court, AT&T
did not have to admit to any wrongdoing. In December 1981, without notice, AT& T made a settlement offer, volunteering to divest itself of its operating
companies and to limit its business to long-distance and overseas operations, tc the manufacture and sate of telephone equipment, and to
telecommunication research. In the final agreement that was worked out, AT&T agreed to competition in long-distance service and in the
customer-premise market in exchange for the freedom of entering into unregulated markets For a detailed history, see Coil, op. cit., footnote 96.

107Concerned about the eventual fate of the Bell regional holding companics, the Count added 10 amendments to the MFJ. One of these provided for

the waiver process; another transferred the lucrative yellow-pages business to them.

108Roger Nell, “Telecommunications Regulation in the 1 99()s,” PaulaR Newberg (cd.), New Directions in Telecommunications Policy (Durham, NC:
Duke University Press, 1989), p. 16. Describing what is called the “quarantine theory, “ Nell notes: “In its purest form, it means preventing a regulated
monopoly from participating in potentially competitive markets in order to protect the latter from the abuses encouraged by rate-of-return/residual-pricing
regulation. It accepts the danger of protecting inefficient competitors who legitimately should be destroyed by the local service monopolist. In return
it guarantees that inefficient monopolists will not retain a market solely by taking adv antage of their regulated status. Of course, such a stark choice,
one way or the other, is required if one accepts the premise that price regulation must creatcmc entives 1o engage m such behavior and that regulators
are ineffective (and perhaps uninterested) in prevenung it. ” lbid., p.31.

109These issues are described and discussed m detail in ch. 1.
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actions by the people who lost the last time
around-who are not, and probably cannot be
convinced that deregulated competition is the best
policy ™

Universal Service and Equitable Access

Universal service and equitable access are relative
terms whose meanings change in different times and
circumstances. In the United States, for example, it
was clear by the turn of the 20th century that the
notion of universal service entailed equitable access
to the postal system, the mass media, and the
educational system, as well as to the existing
services that could be provided by the telegraph and
telephone. However, as the United States moves
further away from an industrial era into an age where
knowledge and information play a greatly enhanced
role, it is no longer clear what these terms should
mean. In this new environment, where the number
and variety of information and communication
services are continually evolving, it will be neces-
sary to reconsider, as a society, which opportunities
should be made available on a universal basis.

Establishing the Goals of Universal Service and
Equitable Access

Although the goal of universal service was not
formally adopted until after enactment of the Com-
munications Act of 1934, government poli-
cymakers have promoted information distribution
since the earliest days of the Republic. Officialsin
the newly constituted government were acutely
aware that if they were to build a nation they had to
establish a communication infrastructure. It was, in
fact, for this reason that the Founders authorized
Congress to establish a communication public utility
or common carrier in the form of the postal system.

And the development and evolution of American
postal policy also reflect this goal.

A sense of the post office’ s intended mission can
be gleaned from the extensive policy debates that
began with the First Congress. *12 Most of these
debates dealt with underwriting the dissemination of
public information, especially newspapers. Federal
officials and political theorists of the time, including
Washington, Jefferson, and Madison, recognized the
fragile nature of American nationalism. They
doubted that a republic as geographically and
socially diverse as the United States could maintain
sufficient popular consensus to remain one nation.
Thus Federalists and Republicans alike set aside
their factional differences to rally behind a postal
policy that encouraged the widespread circulation of
Newspapers. *Towns clamored for their own post
offices to facilitate commerce and reduce isolation,
and Congress usually obliged.“However, favoring
the exchange of political and business information
over interpersonal transactions, Congress set post-
age rates severa times higher for letters than for
newspapers. ‘15

Another provision of postal policy—postage-free
exchanges among newspaper editors—reflected
similar societal values and concerns. Long before
the advent of press associations, editors obtained
nonlocal information by culling out-of-town news-
papers, their so-called “exchanges.” In an arrange-
ment that today’ s journalists might find foreign and
offensive, the government in essence operated the
Nation's newsgathering service. This postal privi-
lege was of particular importance to political parties
and government. Early parties maintained their
cohesion and coordinated activities by sharing
like-minded papers. And through exchanges, a

110Nl1, Op. cit., footnote 108, p. 233.

111 A5 Ken Gordon and John Haring note, “The term ‘universal service’ appears in no public law and there is no authoritative source defining precisely

what it means. . .

it is a shorthand expression generally used to refer to [the policy articulated in] Title | of the Communications Act of 1934, " See Ken

Gordon and John Haring, “ The Effects of Higher Telephone Prices on Universal Service,” FCC Office of Planning and Policy working paper series, 1984.
112§ome scholars have described the early post Office as part Of the revenue-raising machinery of government because of its placement in the Treasury

Department (it did not become a Cabinet-1evel agency until Andrew Jackson’s administration). But, as the following discussion makes clear, this
administrative arrangement was highly deceptive. For the former perspective see, Pool, op. cit., footnote 17, p. 77. See also Wesley E. Rich, The History
of the United Sates Post Office to the Year 1829 (Cambridge, MA: Harvard University Press, 1924), p. 113.

113The Whiskey Rebellion and other signs Of the frontier’s disenchantment with the central government underscored the severity of this problem.

Keeping readers apprised of political intelligence, the staple of all but commercial newspapers, justified below-cost postage. For a discussion, see Richard
B. Kielbowicz, “ The Press, Post Office, and Flow of News in the Early Republic,” Journal of the Early Repul.die, vol. 3, Fall 1983, pp. 255-280.

114Gee Richard B. Kielbowicz, News in the Mail: The Press, Post Office and public Information, 1690-1863 (Westport, CT: Greenwood Press,

forthcoming), ch. 3.
sbid.
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small-town paper was tied to the county seat, the
State capital, and the seat of Federal Government.™

The public school movement also served to boost
the notion that information and knowledge should be
made universally available. ‘17 Emerging in the wake
of the Civil War, the commitment to public educa-
tion was so intense that it gave rise to a national
crusade to establish public schools. Concerned about
the problems of reconstruction in the south, the
influx of Catholic immigrants, and the advent of
industrialization in the north, Americans saw public
schooling as a way of preserving the social, eco-
nomic, and political system. By educating American
youth in common, public schools, they hoped to
inculcate a common set of patriotic, Protestant, and
republican values.” With the industrialization and
urbanization of American society, it was expected
that schooling would serve not only to prepare
American youth for a common political role as
citizens, but also to prepare a growing number of
people from increasingly different social, economic,
and ethnic backgrounds for an increasingly differen-
tiated set of economic roles.”

Concerns about equity of access continued to
grow in the late 1800s with the emergence of a mass

society and the mass media. The media became the
most important mechanism, cutting across structural
divisions and linking heterogeneous publics.™
Moreover, with the trend toward national distribu-
tion and the growth in advertising as the basis for
media distribution, access to the media came to be
equated with access to national cultural fare and
national consumer goods and markets.” The mails
were crucial in delivering these publications, and the
inauguration of Rural Free Delivery (RFD) in the
1890s enabled magazines to flow from publishers in
urban areas to farms on country lanes. 122 The high
cost of building roads and maintaining regular
deliveries in sparsely populated areas made RFD
unpopular with some lawmakers, and revenues from
country post routes rarely, if ever, covered their
expenses But rural advocates pointed to the social
and economic benefits derived from universal access
to the postal system and, in turn, the information and
goods that came by mail.”

Support for the idea of equitable access also came
from social reformers, many of whom were associ-
ated with the Progressive Movement. Believing that
the press mediated the flow of information and
symbols among segments of society, they looked to

N6Richard B. Kielbowicz, “Newsgathering by Printers’ Exchanges Before the Telegraph.” Journalism History, vol. 9, Summer 1982, pp. 42-48. At
atime of limited commercial activity and a small pool of potential subscribers, anewspaper’s continued survival always seemed in doubt. Political parties,
often using government resources, buttressed the press. As long as the political system remained dynamic—that is, a variety of factions and viewpoints
were represented in different branches of government--the system worked.

117Rush Welter, Popular Education and Democratic Thought in America (New York, NY: Columbia University Press, 1962).

118David Tyack and Elisabeth Hansot, “Conflict and Consensus in American Public Education,” America’s Schools: Public and Private, Daedalus,
summer 1981; Robert A. Carlson, The Quest for Conformity: Americanization Through Education (New York, NY: John Wiley & Sons, 1975); “Public
Education as Nation Building in America: Emollients and Bureaucratization in the American States, 1879- 1930, "’ American Journal of Sociology, vol.
85, No. 3, November 1979.

119To perform this economic function, the public schools were restructured in accordance with business principles. Vocational education and guidance
were introduced as part of the educational curriculum. Assuming that the majority of Americans would be working at industrial jobs, educators believed
that vocational education would serve not only the best interests of the individual, but also the best interests of society. For a discussion, see David K.
Cohen and Barbara Neufeld, “The Failure of High Schools and the Progress of Education,” America’s Schools: Public and Private, Daedalus, Summer
1981; Tyack and Hansot, op. cit., footnote 118; Sol Cohen, “The Industrial Education Movement, 1906- 1917,” American Quarterly, Spring 1969, pp.
95-1 10; and Martin Trow, *' The Second Transformation of American Secondary Education,“ International Journal of Comparative Sociology, vol. 7,
1%1.

120fames W. Carey, “The Communications Revolution and the Professional Communicators.” Sociological Review Monograph, vol. 13, January 1969,
pp. 23-28; C. Wendell King, Social Movementsin the United States (New Y ork, NY: Random House, 1956), p. 24.

121The trend toward national distribution of printed matter culminated with the emergence of inexpensive popular magazines. Entrepreneurs launched
national magazines in the 1880s and the 1890s expressly to serve as vehicles for advertising brand-name consumer items featured by mass retailers. This
new geme of magazines, epitomized by Curtis Publishing Co. Saturday Evening Post, Ladies’ Home Journal, and country Gentleman, cut subscription
rates to attract a mass middle-class audience. With advertising-filled periodicals blanketing the Nation, the heavily subsidized second-class mailings grew
20 times faster than the population in the four decades after 1880. See Theodore Peterson, Magazines in the Twentieth Century (Urbana, IL: University
of Illinois Press, 2d cd., 1964), pp. 1-49.

122While city and village residents enjoyed daily carrier service, farm families typically picked up their mail in aweekly trip to town. The Grange and
other rura groups complained about this inequality. Once RFD began in 1897, daily newspapers could be delivered to the country, alleviating rural
isolation and drawing farm families into regional, national, and even international communities. For a discussion of the history of RFD, see Wayne E.
Fuller, RFD: The Changing Face of Rural America (Bloomington, IN: Indiana University Press, 1964).

123[bid. The early 20th-century roads movement, which finally won Federal appropriations for road construction, was both directly and indirectly linked
with rural postal service. See also Daniel JBoorstin, The Americans’ The Democratic Experience (New York, NY: Random House, Vintage Books,
1973), pp. 118-136.
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the mass media to foster peaceful social reform by
connecting segments of society with the whole.
They claimed that access to mass circulation publi-
cations was necessary to get their concerns placed on
the national agenda. To reach a cross-section of
society and influential policymakers it was no longer
enough to simply issue one’s own publication. To be
effective, they argued, one had to get the message
into the commercial press, which at the time usually
meant making the groups concerns newsworthy
enough to attract the attention of reporters.™

It was within the context of these growing
concerns about access to information and communi-
cation services and the uneven deployment of the
telephone that regulatory issues surrounding the
telephone first emerged.”Not surprisingly, Theo-
dore Vail faced little opposition when he proposed
tying the goal of universal service together with a
regulatory structure legitimizing AT&T as a natural
monopoly. As Vail described his vision of the
telephone industry in the Annual Report of 1910:

The position of the Bell system is well known . . .
The telephone system should be universal, interde-
pendent and intercommunicating, affording oppor-
tunity for any subscriber of any exchange to commu-
nicate with any other subscriber of any other
exchange. . . annihiIaIing time or distance by use of
electrica transmission.”

Nor, given the environment, is it surprising that
Congress incorporated this goal in the Communica-
tions Act of 1934, which states:

IT]o make available, so far as possible, to all the
people of the United States, a rapid, efficient,
nation-wide and world-wide wire and radio commu-
nications service with adequate facilities at reasona-
ble charges .. .127

It should be noted, moreover, that this goal takes on
specia significance because it represents the only
major change from past policy that the Commu-
nications Act brought about. As Richard Victor has
pointed out:

The most significant change in the Communica-
tions Act may have been its statement of purpose. If
Congress meant what it said, then national policy
\t/}/\% redirected towards a single, great socia objec-

This general mandate reappeared more concretely
in a1949 law that directed the Rural Electrification
Administration (REA) to promote telephone serv-
ICG 129

Implementing the Goal of Universal Service and
Equitable Access

Prior to the telephone’s development, the govern-
ment had relied heavily on Federal subsidies to

124For instance, citizen groups Working for urban change tried to forge alliances with city newspapers in the 1 890s. Where groups were able to get their

messages into a city’s papers, reforms resulted; where papers closed their columns to reformers, change was stalled. For a brief period at the beginning
of the 20th century, social crusaders enjoyed remarkable success in working with reform-minded reporters-the muckrakers. On the importance that
social theorists of the Progressive Movement attached to communication, see Jean B. Quandt, From the Small Town to the Great Community * The Social
Thought ofl’regressive [intellectuals (New Brunswick, NJ: Rutgers University Press, 1970). On the importance of communication to reform movements,
see Richard B. Kielbowicz and Clifford Scherer, “The Role of the Press in the Dynamics of Social Movements, ' Research in Social Movements, Conflicts
and Change: A Research Annual (Greenwich, CT: JAI Press, 1986), and David P. Nerd, Newspapers and New Politics: Midwestern Municipal Reform,
1890-1900 (Ann Arbor, MI: UMP Research Press, 1981). One of the better accounts of muckraking and its relationship to early 20th-century reform
is Louis Fuller, Appointment at Armageddon: Muckraking and Progressivism in American Life (Westport, CT: Greenwood Press, 1976).

125A1 least TO" the first several decades of telephony, businesses headquartered in the northeastern corridor stood to make the best use of the new

technology. Although patented in 1876, it took 12 years for the lines to reach Chicago, and transcontinental service was not inaugurated until 1915. The
telegraph, in contrast, had linked both coasts in amere 17 years. Of course many communiques outside the northeast developed their own local and regional
systems, but for the most part they were not effectively integrated into the network. The pattern for establishing telephone links, in fact, largely followed
the deployment of postal and telegraphic services: first major trunks linking northeastern cities, followed by lines to smaller towns in their immediate
hinterlands, then connections to major Midwestern cities, and so forth-a sequence of connecting ever lower-order cities. For discussions, see Kenneth
J. Lipartito, “The Telephone in the South: A Comparative Analysis, 1877- 1920,” Ph.D. diss., Johns Hopkins University, 1986; and John V. Langdale,
“The Growth of Long-Distance Telephony in the Bell System, 1875 -1907,” Journal of Historical Geography, vol. 4, No. 2, pp. 145-159.

1267 cited in Victor, op. cit., footnote 93, p. 3.

127 A Vietor has pointed out, a number of States had already adopted subsidies encouraging residential service. As he notes: “During the 1920s, public
utility commissions throughout the country adopted val ue-of-service pricing and statewide average rate-making. Under the val ue-of-service concept,
business users paid more than residential customers, since the benefit of service to them was greater. Likewise, rates were higher in large exchanges
(despite lower costs) than in small ones, since service (the number of possible connections) was superior. Similarly, statewide averaging of rates (for
like-sized exchanges and toil calls of equal distance) appealed to public utility commissions on several counts: it encouraged new residential service
through cross-subsidization, simplified administrative procedure, and gave the impression of fairness. Ibid., pp. 10-11.

1281bid., p. 17.

125For adiscussion, see Don F. Hadwiger and Clay Cochran, “Rural Telephones in the United States,” Agricultural History, vol. 58, July 1984, pp.
221-238.
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promote the goal of universal service. In accordance
with the regulatory framework established by the
Communications Act, however, major responsibil-
ity for the task of implementing universal telephone
service was shifted to AT&T, athough the FCC and
the State regulatory commissions were charged with
assuring that overall costs were equal to overall
prices, and that rates and profit levels were kept
within areasonable range.

To encourage the development of universal serv-
ice, AT&T needed to develop a subsidy system of its
own. Left to the determination of the marketplace,
telephones were deployed quite slowly and in a very
uneven fashion. In 1921, only 35.3 percent of
American households had telephones. This figure
climbed to 41.6 percent in 1929, dropped to a
Depression-era low of 31.1 percent in 1933, and
rebounded slightly to 39.3 percent in 1941 .”*Costs
of terminal equipment deterred some households
from purchasing telephones, and fees proved too
steep where expensive lines had to be strung in
sparsely settled aress.

To subsidize the expansion of telephone services,
AT&T adopted a pricing structure that was based not
on cost of usage, but rather on value of use.” Such
a system assured that toll users (disproportionately
represented by business users) would pay some
proportion of the nontraffic-sensitive costs of the
local exchange. Because the formula for establishing
the amount and distribution of these costs was to a
large extent arbitrary, the tendency over time was to
shift more and more of the costs of service from local
exchange usersto toll users. To an ever increasing
extent, this formula fostered the development of

residential service at the expense of long-distance
users.™

In the early years of the telephone company, State
regulators adopted what was called a “board-to-
board” approach to alocating costs between local
exchange and interexchange services-that is, be-
tween State and Federal jurisdictions.”™ According
to this formula, the entire cost of the local exchange
was recovered from local rates, while interexchange
costs equaled the cost of toll interconnection from
one switchboard to another.

A new formula was adopted in 1930, after the
Supreme Court ruled, in the case of Smith v. Illinois
Bell, that toll users should pay some proportion of
the local exchange's fixed costs. The Court declined,
however, to specify what a fair proportion would be.
To determine how to allocate costs based on the
Court’s prescribed “station-station” formula, the
National Association of Regulatory Utility Com-
missioners (NARUC) established a task force with
the aid of AT&T. The separations manual that
NARUC subsequently released called for account-
ing procedures that provided station-to-station sepa-
rations based on actual usage. Using this formula:

... State by state, non-traffic sensitive plant actually
used to make long distance calls would be alocated
to the interstate jurisdiction in proportion to inter-
state, long-distance usage. 134

Pressure from State regulators to revise this
formula developed, however, when advances in
transmission technology allowed the cost of long-
distance service to decline more rapidly than that of
local service. To adjust for this situation, NARUC
sought to add a “subscriber plant factor” to the

130Richard A. Schwarzlose, “Technology and the individual: The impact of Innovation on Communication,” Catherine L. Covet and John D. Stevens
(eds.), Mass Media Between the Wars (Syracuse. NY: Syracuse University Press, 1984),  96.

1310 establish just and reasonablerates in accordance with the Communications Act ot 1934, some formula had to be worked out to allocate costs
and to separate the rate base (including the fixed, nontraffic-sensitive plant) between Federal and State jurisdictions. However, as Anthony Oettinger
has pointed out, since any formula is to some extent arbitrary and will have a different effect on stakeholders, the decision about what pricing and cost
strategy to adopt will depend to a considerable degree on the prevailing public policy goals For a discussion, see Anthony G. Oettinger, “The Formula
Is Everything: Costing and Pricing in the Telecommunications Industry,” Program on Information Resources, Center for Information Policy Research,
Harvard University, Cambridge, MA, P-88-2, October 1988.

132§ome have argued that, in the long run, given technological changes and efforts to upgrade the network for the business user, this subsidy has actually
worked in reverse. According to Patricia Aufderheide, for example: “Cost shifting is justified on the grounds that the individual user is the ‘ cost-causer’
and that the local loop must now ‘pay for itself.’ This rationale ignores the changing pattern of technological costs. More elaborate and sophisticated
digital switching equipment, making possible services of” great immediate value to large users and increasing capacity to carry huge data transmission
demands, incurs tremendous investment costs whale lowering the cost of switching and transmission. Technological innovation challenges the traditional
(though traditionally arbitrary) distinction between non-traffic-sensitive (NTS) and traffic sensitive (TS) costs and poses challenges of separating costs
of rate-based and nonrate-based services. Certainly the residential and small-business user has not caused these problems. The need for reassessment
of cost allocation is being interpreted as a problem requiring cost shifting to ‘end users. ™ Patricia Aufderheide, “Universal Service: Telephone Policy
in the Public Interest,” Journal of Communication, vol. 37, No. 1, Winter 1987, p.&3.

133For a discussion, see Vietor, Op. cit, footnote 93, pp. 20-30. See also Oettinger, op cit , footnote 131.

34yietor, op. cit., foomote 93, p. 22.
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measure of relative usage, the effect of which would
have been to transfer approximately $200 million
from the State to the interstate jurisdiction.™ At
first, the FCC refused to approve this change. Later,
under pressure from Ernest McFarland, Chairman of
the Communications Subcommittee of the Senate
Commerce Committee, it agreed to acompromise
that went a long way toward accepting NARUC'S
original position.” By continuing to adjust the cost
alocation formula in favor of the local exchange, the
FCC and AT&T created a situation over the years
whereby the costs and prices of telecommunication
services were increasingly dissociated from one
another. Contributing to this situation, the FCC, in
1941, adopted a policy of “equal charges for equal
service,” which was designed to diminate interstate
rate differentials.™

These subsidies served well as means of fostering
the development of universal telephone service. By
1952, AT&T operated amost entirely under a
nationwide average pricing system.138 Moreover, by
1950, the prospect of attaining the goal of universal
service was well in sight, with 80 percent of
American homes equipped with telephones.

However, for political as well as economic
reasons, a system of subsidies such as this could only
be sustained given the conditions of a regulated
monopoly. As Gerald Faulhaber has described the
unique relationship existing between the Bell Sys-
tem and itsregulators:

By announcing a common goal, universal service,
Bell gave the regulator the political justification to
brush aside potential competitors, barring their entry
into the regulatory game. Only two players were
involved: Bell and the regulators. They often
scrapped over who would get how much, but they
seldom argued over who was to sit at the table. Over
the years, Bell’s regulatory compact with the com-
missions was broadened to include key parties. rate
averaging greatly benefited rural and small-town
customers at small cost to urban customers; separa-
tions benefited local residential users at the expense
of toll and business users; settlements benefited the

independents in return for political support for the
system as a whole. Just as Bell sought to deny others
access to its markets, it sought to deny access to the
regulatory game. In fact, the nature of regulation
demanded that it do so to maintain its monopoly
market position.”™

The system was also increasingly untenable from
an economic point of view. As new competitors
entered the telecommunication market, they were
able to price their products much closer to real costs,
and hence to undercut AT&T. AT&T's strong
reaction to even minor threats of competition make
it clear that AT& T was well aware of its inherent
vulnerability in this regard.

Tensionsin Achieving the Goal of
Universal Service

In the minds of some, the goa of achieving
universal service has, by and large, already been
achieved.” And, in fact, it was precisely because
this goal seemed to have lost much of its urgency
that many began to question the old regulatory
arrangements.™

Assuming that the goal of universal service has
essentially been accomplished, the role of govern-
ment would appear to be greatly simplified. Under
such circumstances, for example, al that needs to be
done is to assure that everyone can continue to afford
“plain old telephone service.” And this objective can
best be achieved, according to many of those who
adhere to this view, either by providing direct
subsidies to the poor—as in the case of lifeline
service-or by adopting special pricing schemes
such as social contracts that cap, or limit, price
increases for basic services. Moreover, each of these
approaches is basically compatible with a deregu-
lated, competitive, telecommunication environment.

Others, however, question the basic premise that
universal service has already been achieved. Empha-
sizing the relative nature of the concept, they view
the basic task for government as one of redefining
the notion of universal service to take into account

1357bid., p. 23.
136]bid.
1371bid., p. 25.
138Fbid,

139Gerald R. Fauthaber, Telecommunications in Turmoil: Technology and Public Policy (Cambridge, MA: Ballinger Publishing Co., 1987), P. 46.

14045 of July 1989,93.3 percent of Americans had access to a telephone in their homes Universal penetration statistics are compiled periodically in
“Telephone SubscriberShip in the United States,” Industry Analysis Division, Common Carrier Bureau, FCC.

141Faulhaber, op. cit., footnote 139, ch. 3.
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the greatly enhanced role of information in soci-
ety. ™ However, if this latter perspective were
eventually to prevail, new kinds of pricing mecha-
nisms and subsidy schemes would need to be
developed, since those presently under discussion—
such as incentive-based pricing, for example—
would most likely be unworkable, given an ex-
panded definition of essential services.

Communication in Support of National
Defense and National Security

In most countries, national systems of communi-
cation were developed only after the authority of the
State had been firmly established. Under such
circumstances, it was quite natural for communica
tion systems to serve, frost and foremost, as append-
ages of government. The goa of establishing a
communication system in support of national de-
fense and nationa security was much less problema-
tic than in the United States where first amendment
concerns caled for maintaining a wide breach
between government and the communication sys-
tem. Today, the difficulties entailed in providing
integrated communication in support of national
defense and national security are even greater, given
the enhanced role of communication in defense,
together with an increasingly deregul ated, competi-
tive, communication environment.

Establishing the Goal of Communication in
Support of Defense and National Security

In the United States, given the value placed on
frost amendment goals, the government’s involve-
ment in promoting communication for defense and
national security has historically been much more
sporadic and indirect than in other countries. Per-
ceived threats to the Nation's surviva in the 20th

century have led to a greater emphasis on the goa of
national security, an emphasis that has at times
collided with the goals of free speech, the free flow
of information, and the ideal of a free market.

The exigencies of war have often given rise to a
short-lived reordering of national values. In autumn
1918, for example, Congress directed the Postmaster
General to take over operation of the Nation's
telephone and telegraph companies. The traditional
preference for private enterprise in communication
gave way to concerns about the importance of the
wires for national security. Those who had long
sought to convert the U.S. Post Office Department
into an agency along the lines of the postal,
telegraph, and telephone ministries common in
Europe seized the opportunity created by exagger-
ated fears of domestic subversion. Under the post
office’s management, the telegraph and telephone
systems worked smoothly, although rates increased.
Shortly after government took control, however, the
war ended and Congress restored the wires to their
companies. As Wayne Fuller has described:

The Post Office once more assumed its traditional
nineteenth-century role: a supporter of free enter-
prise but never a competitor.™

Clearly recognizing the defense potentia of radio,
th al layed itical in i
oo e RED, BN A &Rl ion it
AT&T, helped to devel op the emerging technology,
and it spearheaded the corporate-government alli-
ance that consolidated and centralized radio during
and after World War 1.

World War | spurred intensive wireless research.
Armed forces al over the world demanded radio
units for airplanes, ships, and infantry. After Amer-
ica entered the war in April 1917, the government

142For this point of view, see, fOF instance, U.S. Department of Commerce, National Telecommunications and Information Administration, NT/A
Telecom 2000: Charting the Course for a New Century, NTIA Special Publication 88-21 (Washington, DC: U.S. Government Printing Office, October
1988).

143Wayne FUll€, The American Mail (Chicago, IL: Chicago University Press, 1972), pp. 187-188. Proponents and opponents of public ownership Of
the means of communication pointed to this short-lived experiment as evidence supporting their positions. See also Lindsay Rogers, The Postal Power
of Congress: A Study in Constitutional Expansion (Baltimore, MD: John Hopkins University Press, 1916), pp. 156-157.

144 Amateur wireless operators, by interfering with naval and commercial service, made government regulation imperative. The report Of the so-called
Roosevelt Board in 1904 recommended a three-way division of authority over the American wireless. The Department of Labor and Commerce would
supervise commercia stations, the War Department of Labor and Commerce would supervise commercial stations, the War Department would have
charge of military stations, and, most importantly, the Navy would control coastal stations. This report, while not law, established the dominance of the
U.S. Navy in the American wireless field, enabling it to build its own system and pour millions of dollars into research. Not until the Radio Act of 1912
did government produce a comprehensive plan with the goal of regulating wireless. Czitrom, op. cit., footnote 27, p. 23.

145The perfection of wireless telephony-—the transmission of speech without wires-grew largely out of research and development by several large
corporations and the Federal Government. AT&T, wary of possible competitive threats from wireless telephony, launched a massive research and patent
purchasing effort, acquiring all rights covering the use of vacuum tubes in wire and wireless telephony. AT&T and the U.S. Navy cooperated in 1915
in the first successful tests of transcontinental wire telephony and transoceanic radio telephony. General Electric also entered the field in these years,
focusing on the construction of high-frequency transmitters for long-distance wireless and on the perfection of vacuum tubes. Ibid., p. 24.
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took over all wireless stations, and, more impor-
tantly for future events, guaranteed manufacturers
protection against legal action over patent infringe-
ments. This action permitted a vast coordinated
effort in the manufacture of radio parts and stimu-
lated a boom in radio research.”

The Federal Government also took a strong
interest in radio’s postwar future. The Wilson
Administration’s goal was to challenge British
domination of international communication and to
protect U.S. military and commercial interests. After
failing to get Congress to pass legidation that would
make wartime government control of wireless sta-
tions permanent, the administration pursued a differ-
ent strategy. In 1919, British Marconi was the only
company negotiating with General Electric (GE) to
buy exclusive rights to the Alexanderson Alternator,
a high-powered radio transmitter used for transoce-
anic work during the war. Through a series of long
and delicate negotiations, the government stepped in
and served as the midwife to the birth of the Radio
Corp. of America (RCA). RCA, with GE as the
major stockholder, bought out American Marconi
(which had been controlled by the British), thus
assuring America a powerful position in world
communication. 147

The military’s role in the development of the
computer was also critical, even if indirect and
behind the scenes. As Kenneth Flamm notes:

It was no accident that the military services largely
financed the postwar development of the computer
in the 1950s, for computing technology had played
apivota role in the Allied war effort. The military
indirectly bankrolled even the Eckert and Mauchly
computer projects, and these relatively open projects
were only the tip of a much Iarger, and sometimes
hidden, technological iceberg.”

Therole of the Navy was particularly important.
Itsinterest in computing and advanced communica
tion technologies went back as far as World War |
when technological advances in naval warfare cre-

ated a whole range of new technical problems for
military strategists. 149 As Flamm points Out:

By the end of 1948, the ONR (Office of Naval
Research) employed one thousand in-house scien-
tists, funded about 40 percent of basic research in the
United States, and was working on research con-
tracts amounting to $43 million ($20 million of its
own money, $9 million from other federal agencies,
and $14 million of university money .)150

Defense support for the computer industry was
also directed through the National Bureau of Stan-
dards (NBS) which, as in the case of other govern-
ment agencies, was redirected towards military
objectives during World War Il. Although NBS
played a significant role in the development of the
computer, its funding was drastically cut in 1954.
Not surprisingly, this timing coincided with the
emergence of a burgeoning commercial computer
industry. Much in keeping with the U.S. Govern-
ment’s historical approach to dealing with the
communication industry in times of peace, Secretary
of Commerce Weeks justified these budget cutbacks
on the grounds that “the National Bureau of Stan-
dards has not been sufficiently objective because
they discount entirely the play of the market-
place '’ 151

Issues involving limits on expression for national
security reasons have also become exacerbated
during times of war. They first arose when oppo-
nents to World War 1, in particular sociaists and
German immigrants, risked prosecution under State
or Federal sedition laws. The laws were premised on
the notion that speech could undermine the war
effort and hence endanger the Nation’s security. A
number of cases wound their way to the Supreme
Court and convictions were common because the
Court often applied a “reasonable tendency” test.
Using this standard, expression opposing the war
was found punishable merely for having atendency
to produce behavior that Congress or a State
legidlature proscribed. At the same time, however,
some justices began fashioning a standard that was
more protective of free speech rights, the “ clear and

|~SWJ. Douglas, Inventing American Broadcasting, 1899-1922 (Baltimore, MD: The Johns Hopkins University Press, 1987), chs. 7 and 8.

147See Daniel J, Czitrom, Media and the American Mind: From Morse to McLuhan ¢ Chapel Hill, NC: University of North Carolina Press, 1982), p.
70. See aso Hugh G.J. Aitken, The Continuous Wave: Technology and American Radi» /900-/932 (Princeton, NJ: Princeton University Press, 1985).
148K enneth Flamm, Creating the Computer: Government, Industry and HighT echnology (Washington, DC: The Brookings Institution, 1988),¢h.3.

Quote at p. 29.
1491bid., p. 34.
150Tbid., pp. 42-43.
151Ag cited inibid., p. 73.
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present danger” test. This test, which would only cut
off speech that was highly likely to pose an
imminent and substantial danger to some vital
interest, proved more influential in the long run.™

On rare occasions during peacetime the govern-
ment has sought to enjoin the press from publishing
information whose disclosure was seen by some to
undermine national security. The government’s
attempt to invoke national security to stop publica-
tion of the Pentagon Papers failed when the Supreme
Court, acknowledging that national security was
sufficient reason to impose a prior restraint on
publication, ruled that in this instance the govern-
ment had failed to show that anything more than
embarrassment would result. In effect, the door was
left gjar. Where atomic secrets have been involved,
the government has been better positioned to justify
aprior restraint. In 1979, for example, the govern-
ment obtained a district court injunction that stopped
publication of an article by The Progressive maga-
Zine that depicted the making of a hydrogen
bomb. ™

Implementing the Goal of Providing
Communication in Support of National Defense
and National Security

The government’ s ability to balance first amend-
ment and free market goals against national security
goals was greatly aided by the existence of a
government-regulated telephone monopoly, which
was renowned for the quality and extent of its
research in al communication-related fields. The
importance of the Department of Defense’s (DoD’s)
dependence on AT&T stems from the fact that
national policy has required the Federal Government
to procure al of its telecommunication services,
including those for national defense, from the
commercial sector, unless special circumstances
dictated otherwise. Thus, 85 percent of Federal
Government and 94 percent of critical U.S. national
security needs within the continental United States
(CONUS) are reported to be leased from the
commercia telecommunication carriers. In total, the

Defense Communications Agency (DCA) leased
approximately $530 million in long-haul domestic
telecommunications in 1981.*

As the only company effectively supplying end-
to-end telecommunication services to DCA, AT&T
has historically been closely and directly involved in
the formulation of nationa security telecommunica-
tion specifications and requirements; telecommuni-
cation research and development; the planning,
routing, and installation of networks; and in making
adequate provisions governing robustness, ubiquity,
and restorability. With AT&T having a monopoly, it
could guarantee end-to-end connectivity. In addi-
tion, the sheer size of AT&T, and the extent of its
network, meant that it was able to meet the more
demanding requirements of the U.S. Armed Serv-
ices. The relationship that thus developed between
AT&T and DoD was strictly one-to-one. Thus,
infrequently, AT&T would install a telecommunica
tion line or circuit for DCA, reroute or harden a cable
to enhance survivability, or retain redundant lines
without managing a direct charge to the defense
budget; the cost would be defrayed by being
grbssolrsped in the overal rate base to AT&T subscrib-

The operational advantages to DCA of having a
single, central communication system were summed
up by William Taft IV, General Counsel to DoD,
when testifying about the prospect of divestiture
before a Senate Judiciary Committee on August 6,
1981. As he said:

The central system has incentives to respond and
plan in a coordinated manner that a fragmented
system would not . . . divestiture could cause
substantial harm to our national defense and security
and emergency preparedness capabilities . . . the
telecommunications network cannot properly be
artificially divided between inter-city and local
exchange functions.”™

Surprisingly, little attention was given to the
national security aspects of the AT&T divestiture
during the 1974 antitrust suit. The Department of

152Foradiscussion, see Zechariah Chafee, Jr., Free Speech in the United States (Cambridge, MA: Harvard University Press, 1941); and Paul L. Murphy,
The Meaning of Freedom of Speech: First Amendment Freedoms from Wilson to FDR (Westport, CT: Greenwood Press, 19'72).

153 A circuit court eventually dismissed the case as moot, but many observers thought that government could have satisfied a court that “grave and

irreparable darnage” to the Nation would have resulted from publication. See New York Timesv. United States 403 U.S. 713, 1971 (Pentagon Papers
case); see also A. De Volpi et at., Born Secret. The H-Bomb, the “ Progressive” Case and National Security (New Y ork, NY: Pergamon Press, 1981).

154Martin Edmonds, “ Defense Interests and United States Policy for Telecommunication\,” OTA contractor report, June 30, 1988, p. 19.
155y.8. Senate, Committee on the Judiciary, hearings on DoD Oversight: U.S. v. AT&T 97th Cong., Aug. 6, 1981. p. 42.

1561bid.
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Justice’s (DOJ's) case was based almost exclusively
on AT& T’s past anticompetitive behavior, with
supporting evidence being sought only from tele-
communication and data-processing companies
such asIBM and MCl—all eager to see AT&T's
domination of the domestic market reduced or
terminated. However, it was not as though DOJ was
unaware of DoD’ s position. In March 1981, at an
early stageinthe AT& T antitrust case, Secretary of
Defense Weinberger wrote to Attorney General
William French Smith urging that the suit against
AT&T be dropped on national security grounds. At
the least, according to Weinberger, DOJ should:

... hot require or accept any divestiture that would
have the effect of interfering with or disrupting any
part of the existing communication facilities or
network of the AT&T Company that are essentia to
defense command and control.™

Notwithstanding these concerns, the divestiture of
AT&T basicaly followed DOJs vision, giving
antitrust concerns priority over national security
goals. Moreover, this set of priorities was estab-
lished at the very same time that the Administration
was revising strategic policy, shifting its focus from
one of deterrence to one that placed the very highest
importance on military Command, Control and
Communications and Intelligence (C’l) invulnera-
bility, with respect to both strategic policy and
national security emergency preparedness.

Failing to prevent divestiture, DoD responded in
a pragmatic way by seeking waivers from the
regulatory agencies and structural modifications to
the terms of divestiture to ensure the integrity of the

public switched network onwhich it had relied so
heavily. To make certain that the President had the
necessary telecommunication capability to fulfill his
statutory obligations in times of war or emergency,
an all-industry advisory committee, the National
Security Telecommunications Advisory Committee
(NSTAC) was established by Executive order, to be
supported by the National Communication System.
Comprising 27 of the chief executive officers of the
telecommunication and data-processing industries,
and reporting directly to the President, NSTAC is in
a unique position to find consensus not merely on
national security issues, but on the health and
direction of the communication industry as a whole.

Present Tensions With Respect to
Defense-Related Communication Goals

How long the present arrangements involving
NSTAC, and the partnership between government
and industry, can continue is uncertain. So, too, in
the longer term, is the effect of national security
considerations on the commercial U.S. telecommu-
nication scene. There are legal implications if the
current arrangements are taken further, and there is
alimit to how far the umbrella of national security
interests can be extended. The implications are
therefore clear: in the absence of any explicit
guidance on telecommunication priorities for the
United States (other than the further encouragement
of open competition), and given the polycentric
nature of telecommunication policymaking and the
uncertainty that still surrounds the industry, some
central policy initiative will be needed in the future.

157G, Bolling, AT& T: Aftermath of Anti-Trust (Washington, DC: National Defense University, 1984), p. 51; and Coll, op. cit., footnote 96, P. 187.
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Chapter 5

Communication and Compar ative Advantage

in the Business Arena

INTRODUCTION

The U.S. economy has fared reasonably well over
the past few years. However, many observers are
beginning to have serious reservations about the
future of the U.S. economy and its ahility to compete
in an increasingly global environment.' They point
out that economic growth in the United States has
been fueled by borrowing foreign capital. Export
growth in the manufacturing sector has been increas-
ing a a much slower rate than import growth, which,
rising precipitously, reached about $160 billion in
1986. Experts note, moreover, that the continued
decline of the U.S. economic position in world trade
is likely to have serious consequences for labor.
Between 1980 and 1984 alone, the number of jobs
generated by exports fell from over 6 millionto 4.5
million.*Pointing to the apparent success of the
Japanese model of business organization, some have
even suggested that the United States may also need
to develop and adopt new ways of organizing for
production if it is to be competitive.’

Many of those who are concerned about the U.S.
economy look towards the communication and
information sectors to provide the impetus for future
growth.’This focus on “telematics’ is not surpris-
ing, given the trend toward a greater role for
information in advanced industrial societies, and the
fact that the United States has traditionally had a

comparative advantage in this area. Communication
is regarded, moreover, not only as a source of
economic growth, but also as a means of reconfigur-
ing work relationships to make them more effec-
tive.’

Just as the growth and development of the
communication sector is considered to be critical to
the well-being of the economy as awhole, so too is
it considered a strategic factor in competition among
firms. Increasingly, companies need to take commu-
nication into account in developing their overall
business strategies. As Clemens and McFarlan have
pointed out:

The new technologies of communication have the
power to change the competitive game for almost all
companies of al sizes.”

Given the linkages between communication re-
gimes and economic activity, the way in which the
U.S. communication infrastructure evolves over the
next several years is likely to have significant
impacts on the business world and the economy as
awhole. To determine these impacts, and to suggest
possible policy choices about them, this chapter will
examine the nature of the opportunities and con-
straints presented by new communication technolo-
giesin the economic realm. To thisend, it will:

. characterize the economic realm,

IFor a discussion, see Robert Z. Lawrence, Can America Compete? (Washington, DC The Brookings Institution, 1984); President’s Commission
on Industrial Competitiveness, Global Competition: The New Reality (Washington, DC': L S. Government Priming Office, 1985); George Cabot Lodge
and William C. Crum, “U.S. Competitiveness: The Policy Triangle, ''Harvard Business Review .vol. 63, January -February 1985, pp. 34-36,38-39,4142,
46,48, 50, and 52; and Peter G. Peterson, “The Morning After, '’ Atlantic Monthly, vol 260, October 1987, pp. 43-50,52-55.

20TA staff, personal communication, Mar. 14, 1989. The labor content of exports also fell from 30,300 jobs per $1 billion of exports to less than
25,000.

3For three very different discussions, see Bob Reich, Tales of a New America (New York, NY. Time Books, 1987), especidly ch.10; David H.
Bernadin and Michael A. Harrison, The Technology War: A Case for Competitiveness (New Y ork, NY: John Wiley & Sons, 1987); and Michael J. Piore
and Charles F. Sabel, The Second industrial Divide (New York, NY: Basic Books, Inc., 1984).

4See, for example, Charles Jonscher, «|nformation Resources and Economic Productivity,” Information Economics and Policy (North Holland:
Elsevier Science Publishers, 1983), pp. 13-35. Note that telecommunication industry shipments are expected to grow to an annual rate of 9 percent, in
real (deflated) terms, for the next 5 years. International Trade Administration, U.S Department of Commerce, /987 U S/industrial Outlook for Over
350 industries (Washington, DC: U.S. Government Printing Office, January 1987). pp 30-37.

5For example, S€€ Shoshana Zuboff, /n The Age of the Smart Machine: The Future o Work and power (New York, NY: Basic Books, 1988); see
also Ramchadran Jaikumar, “Postindustrial Manufacturing, ' Harvard Business Review, November-December 1986, pp. 69-76.

6Eric K. Clemons and F, Warren McFarlan, “Telecom: Hook Up or Lose Out,” Harvard Business Review, July-August, 1986, pp. 91-97; see also
Peter G.W. Keen, Competing in Time Using Telecommunications for Competitive Advantage (Cambridge, MA: Ballinger Publishing Co., 1986); Donald
A. Marchand and Forest W, Horton, Jr., Infotrends: Profiting From Your Information Resources (New York, NY: John Wiley and Sons, 1986); and James
I. Cash, Jr., F. Warren McFarlan, and James L. McKenney, Corporate Information Svstems Management: The Issues Facing Senior Executives
(Homewood, IL: Irwin, 1988).
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. describe how communication technologies
have affected economic activity in the past, and

* provide a framework for analyzing economic
impactsin the future.

This framework will be used to analyze the potential
uses and impacts of communication technologiesin
several key business activities, and to identify the
major factors and related policy issues that will
determine the impact of communication technolo-
giesin the economic realm.

THE ECONOMIC REALM

The economic ream is that sector of human
activity in which the production and exchange of
goods and services takes place. In modern capitalis-
tic societies, it is the market system that serves, for
the most part, to manage the processes of economic
activity, coordinating supply and demand and allo-
cating goods and services. To the extent that the
structure of the market replicates a state of perfect
competition, that each producer selects the combina-
tion of factors of production that will maximize
profits, and that each consumer seeks to maximize
preferences, the price system can be assumed to
distribute goods and services in the most efficient
fashion.’

In the economic realm, behavior is considered to
be governed by self-interest. Hence, self-interest is
the criterion that is most likely to be used in
evaluating economic outcomes.’ Accordingly, pro-
ducers will seek higher profits; workers better wages
and an improved quality of work life; investors
higher returns on their investments; and consumers
higher quality products at a lower price.

From a more general perspective, the performance
criteria of afirm, industry, or national economy are
generally those of efficiency and growth.”As the

sociologist, Daniel Bell, has noted, the principal
value underlying the economic realm is that of
“fictional rationality ''—that is, each individual
and each group in the system carry out rationally
conceived, specified roles that, taken together, are
designed to maximize production. The principa
means of achieving this value is by economizing;
decisions are made on the basis of cost/benefit
analyses, and technology is applied to substitute
more efficient processes for less efficient ones.”

Communication is inherent in the coordination
required for all economic activity. The exchange of
information, for example, is at the heart of the
market system." Capitalism depends on the com-
munication of information to efficiently alocate
resources. Within firms, the delivery of timely and
accurate information is key to decisions about
whether to enter or exit markets, how to secure
financing, how to organize and manage workers
effectively, and how to distribute and market goods.
Firms without access to such data, and the communi-
cation networks required for their use, will be at a
severe disadvantage when competing with other
firms that have such access.

COMMUNICATION
TECHNOLOGIES AND
ECONOMIC ACTIVITIES

Given the link between communication and
economic activity, it is not surprising that communi-
cation technologies have historicaly played an
important role in economic development and
growth. At one time, market relationships consisted
amost entirely of face-to-face exchanges. Today,
mediated communication has replaced most of this
primary contact. Now, an exchange of information
often precedes or inheres in an economic transac-

7For a discussion of the resumptions and values underlying the economic realm, see Duncan MacRae, Jr., The Social Function of Social SCience (New
Haven, CT and London: Y ae University Press, 1976), p. 160. See especially chs. 5and 6. See also Robert Heilbroner, The Nature and Logic of Capitalism
(New York, NY: W.W. Norton and Co., 1985).

8[bid. It should be noted that self-interest 1sassumed to be a driving motivation only insofar as individuals are operating in economic roles. In real
lifeindividuals play many, and often conflicting, roles, Hence, in other contextsindividuals' motivations and values might be quite different.

9Economic growth was the main concern of classical economists. By economic growth we mean the process by which real national income increases
over avery longtime period. For a discussion, see Gerald M. Meier and Robert E. Baldwin, Economic Development: Theory, History, Policy (New York,
NY: John Wiley & Sons, Inc., 1961). It should be noted, however, that the focus on growth may exhibit historical and cultural biases. For a comparison
of U.S. and Japanese perspectives on economic growth, see James Fallows, More Like Us: Making America Great Again (Boston, MA: Houghton Mifflin
Co., 1989).

10Danjel Bell, The Cultural Contradictions of Capitalism (New York, NY: Basic Books, 1976), PP. 10-11,

1For an in-depth discussion of the role of communication in the market system, see James R. Beniger, The control Revolution: Technology and the
Economic Origins of the Information Society (Cambridge, MA: Harvard University Press, 1986). As Steiner has pointed out, fundamentally a market
can be defined as the “ entire web of relationships between buyers, sellers, and products that is revolved in an exchange.” Peter Steiner, “Markets and
Industries,” International Encyclopedia of Social Science (New York, NY: Macmillan), vol 9, pp. 575-581.
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tion. Advertising, for instance, alerts consumers to
the availability and characteristics of products and
services, and information alone virtualy drives
securities and commodity markets.”

The deployment of communication technologies
has increased economic activity and fostered eco-
nomic growth in a number of interrelated ways.
First, communication technologies have dramati-
cally increased both the speed and the number of
economic transactions that can take place. Second,
by diminishing the relevance of geographic distance,
communication technologies have facilitated the
expansion of trade and markets. At the same time,
the development of mass media technology served
to reinforce national markets by helping to mold
tastes and preferences into a more uniform cast. In
turn, this increase in market size led to greater
specialization, standardization, and economies of
scale. By enhancing intrafirm coordination, commu-
nication technologies allowed businesses to grow
vertically and horizontally, and thus to exploit these
€conomies.

The important role that communication and infor-
mation technologies have played in economic terms
can be seen by tracing their development in conjunc-
tion with industrial development in the United
States. Box 5-A provides a chronologica list of
these technological developments from 1830 to
1887.7

From the 15th century until the development of
the railroad and the telegraph in the last half of the
19th century, material goods were transported very
slowly—at the speed of draft animals if they traveled
by roadway or canal, or “at the whim of the winds’
if they traveled by sea “*Because transportation and
communication over long distances was difficult
and slow, trade was discouraged and markets were
geographically limited in size. At such distances,
merchants did not have a great deal of information

on which to base their sales. Prices differed signifi-
cantly from market to market, and considerably
exceeded the costs associated with distribution. As
a result, most merchants refrained from long-
distance trading. When they did engage in such
trade, they generally remained at home, relying on
merchants in other trade centers to sell their goods
on acommission basis. To minimize and spread the
sizable risks involved, they sold a wide variety of
products rather than specializing.”Given the 4-
month lag in transatlantic communication, as well as
European mercantilist policies, it is not surprising
that trade between the American colonies and Great
Britain was generally limited,

Although the speed of transportation and com-
munication did not greatly increase in post-
revolutionary America, the volume of trade did grow
as acommercia infrastructure was gradually estab-
lished and as more effective means of transportation
and communication were deployed.”Equally im-
portant to the development of trade was the estab-
lishment of a network of people who, in their various
roles as middiemen, helped to convey market
information and goods across both the North Ameri-
can continent and the Atlantic Ocean. Included
among them were shippers, financiers, jobbers,
transporters, insurers, brokers, auctioneers, and re-
talers. ”

The impacts of these developments were cumula
tive. Trade gave rise to more trade. *8 As markets
expanded, so did the density of merchant exchange
networks and the amount of available market
information. As a result, distribution costs declined,
and merchants were further encouraged to engage in
trade. Moreover, with larger markets and better
information, merchants faced fewer risks, and thus
they were able to specialize in particular aspects of
trading such as importing, wholesaling, retailing, or
exporting. This increased speciaization led, in turn,

12Richard B. Kielbowicz, “The Role of Communication in Building Communities and Markets: An Historical Overview,” OTA contractor report,

November 1987, p. 2.
13 Beniger, op. Cit., footnote '1”

14Ibid., p. 219.
15bid., p. 174.

16The commercial infrastructure was comprised of commercial banks (1780s), a Federal banking system (1791), State insurance regulations (1799),
Federal bankruptcy law (1800), and joint stock companies (1810). The new technologies included a Federal postat service (1791), the first turnpike
(1795), coastal steamboat travel (1809), mail delivery by steamboat (1813), regular packet service to England (late 1810s), steam railroads and Atlantic
clipperships (early 1830s), local postal delivery service (1836), regular transatlantic steamship service (1 847 ), and regular steamboat to California ( 1849).

Ibid., p. 130.
17Ibid., pp. 155-165.
181bid., pp. 173-174.
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Box 5-A-Selected Innovations in Information Processing and Communication, 1830-87

Year

[nnovation

1830s

1837
1839

1840s

1842
1844

1847
1851

1852
1853

1855
1858
1862
1863
1864

1866

1867

1874

1876
1878
1881
1883

1884
1885
1886
1887

Wagon lines carrying freight between rural towns and ports begin to operate on regular
schedules.

Telegraph demonstrated, patented.

Express delivery service between New York and Boston organized using railroad and
steamboat.

Freight forwarders operate large fleets on canals, offer regular through-freight arrangements
with other lines.

Railroad (Western) defines organizational structure for control.

Congress appropriates funds for telegraph linking Washington and Baltimore; messages
transmitted.

Telegraph used commercialy.

Telegraph used by railroad (Erie).

First-class mail rates reduced 40-50 percent.

Post Office makes widespread use of postage stamps.

Trunk-line railroad (Erie) institutes a hierarchical system of information gathering, processing,
and telegraphic communication to centralize control in the superintendent’s office.

Registered mail authorized, system put into operation.

Transatlantic telegraph cable links America and Europe, service terminates after 2 weeks.
Federal Government issues paper money, makes it legal tender.

Free home delivery of mail established in 49 largest cities.

Railroad postal service begins using specid mail car.
Postal money order system established to insure transfer of finds.

Telegraph service resumes between America and Europe.
“Big Three” telegraph companies merge in single nationwide multiunit company (Western
Union), first in United States.

Railroad cars standardized.
Automatic electric block signa system introduced in railroads.

Interlocking signal and switching machine, controlled from a central location, installed by
railroad (New York Central).

Telephone demonstrated, patented.
Commercid telephone switchboards and exchanges established, public directories issued.
Refrigerated railroad car introduced to deliver Chicago-dressed meat to Eastern butchers.

Uniform standard time adopted by United States on initiation of American Railway
Association.

Long-distance telephone service begins.
Post Office establishes specia delivery service.
Railroad track gauges standardized.

Interstate Commerce Act sets up uniform accounting procedures for railroads, imposes control
by Interstate Commerce Commission.

SOURCE: Reprinted by permission of the publishers from The Control Revolution by James R. Beniger, Cambridge, MA:

Harvard University Press. Copyright 1986 by the President and Fellows of Harvard College. All rights reserved.
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to greater coordination of markets and reduced costs,
making trade even more attractive.”

Also critical to the growth of markets was the
development of mass media technologies such as
power-driven, multiple rotary printing and the na-
tional postal system. By drawing audiences into
larger and larger communities, these technologies
accelerated the marketing of consumer goods on a
national scale. The increasing use of syndicated
material in newspapers and the advent of nationally
circulated magazines in the late 1800s anticipated
true mass communication.” Catalogs also became
popular as an advertising medium. In 1887,
Montgomery Ward distributed nationally a 540-
page catalog that offered more than 24,000 items for
sale.”

Despite the development of national markets and
greatly increased trade, specialization and rationali-
zation of production was limited until the late 1800s
by the relatively low speed of transportation and
communication technologies. As both Alfred
Chandler and James Beniger point out, specializa-
tion can only take place, and productivity can only
be increased, to the extent that goods can be moved,
processed, and distributed and that the production
process itself can be coordinated.”It was only with
the development of the railroads in the 1830s and the
telegraph in 184 that the requisite speed and control
in the processes of production and exchange could
be achieved. By increasing the speed of communica-
tion and extending the range of possible control, the
railroad, the telegraph, and later the telephone
facilitated the growth of large-scale organizations
with modern management structures, afirst step in
the centralization of production and distribution.”

Given the speed of the new technologies, the
growth of the modern corporation was not limited by

national geographic boundaries. Employing com-
munication technologies to coordinate their activi-
ties, a number of these new enterprises invested
abroad in what proved to be very successful interna-
tional ventures.

Although communication technologies affected
al economic relationships, their impact was not
distributed equally nor experienced uniformly. As
Joseph Schumpeter has pointed out, technology
gives rise to economic growth through the process of
“creative destruction."* Thus, although the econ-
omy as a whole prospered as a result of communica-
tion and information technologies, some segments
within society found themselves worse off.

For example, one group whose fortunes changed
radically as a result of the vertical integration of
many marketing tasks was the numerous middlemen
who had performed the function of transmitting and
distributing market information and goods. As
Beniger notes, the decade of the 1880s:

... saw the wholesalers challenged by new mass
retailers--department and chain stores and mail-
order houses—that purchased from manufacturers
directly and thereby integrated still further the
processes of distribution and marketing. Although
the total number of wholesalers continued to grow
into this century, increasing six- to eightfold be-
tween 1880 and 1925, their market share began to
decline in the early 1880s. Between 1869 and 1879
the ratio of wholesale to direct sales rose to 2.40 from
2.11, with only $1 hillion worth of goods passing
directly from manufacturers to retailers in the latter
year, while some $2.4 billion worth went by way of
wholesalers. After 1889, however, when wholesal-
ing's predominance had aready declined dightly to
2.33, the ratio began to fal evermore sharply: to 2.15
in 1899, to 1.90 in 1909, and to 1.16 by 1929.”

191bid. The positive effect that increased information exchange had on trade was clearly exhibited, for example, with the development of the

transatlantic cable in 1866. Before the completion of the Atlantic telegraph, New Y ork financiers were unwilling to trade in London markets, unless prices
were very attractive, because it took 6 weeks to clear prices and have their orders executed there. The completion of the undersea cable radically changed
the situation, bringing about an immediate convergence of prices on both sides of the Atlantic. Kenneth D. Garbade and William L. Silber, ‘Technology.
Communication, and the Performance of Financial Markets 1840-1975,” Journal of Finance, vol. 33, June 1978, pp. 819-832.

20Theodore Peterson, Magazines in the Twentieth Century (Urbana, IL.: University of Hlinois Press, 1964, 2d ed.).

21 Beniger, op. cit., footnote11, pp. 18-19.

22Jhid., P- 208; and Alfred D. Chandler, Jr., The Visible Hand: The Managerial Revolution in AmericanBusiness (Cambridge, MA: Harvard University
Press, 1977). .

23bid., and Beniger, op. cit., footnote 1 1. Before the development of these technologies, busi nesses were usually run by their OWNEr'S who, focusing
on a single line of products, generally operated either a single unit of production or a single unit of distribution. ‘here were only a few salaried managers
who typically worked directly with the owners. Alfred D. Chandler, Jr., “The Evolution of Modern Global COMpetition,” Michael E. Porter (C?g),
Competition in Global Industries (Boston, MA: Harvard Business School Press, 1986), p. 405.

24Joseph Schumpeter, The Theory Of Economic Development, translated by R. Opie (Cambridge, MA: Harvard University Press, 1934).

25Beniger, op. cit., footnote 11, p- 258.
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The new technologies also favored large firms at
the expense of small ones, contributing to the growth
of oligopoly. As the scale of operations also grew,
size served as a barrier to entry because most small
firms lacked the resources needed to function
nationally or regionaly. With the development of
national advertising, the small, local retailers, who
had once served their communities with little
competition, found themselves facing a succession
of challengers—department stores, mail-order
firms, and chain stores.” Compounding the advan-
tages reaped by large firms was the slow, uneven
diffusion of the telephone. Although patented in
1876, it took 12 years for lines to reach Chicago, and
another 17 for a transcontinental service to be
inaugurated. Thus, businesses headquartered in the
northeastern corridor had a considerable advantage
in using the new technology .27

Just as the telegraph, telephone, and broadcast
media have affected economic activities and rela-
tionships in the past, so, too, will today’s technolog-
ical advances have a profound effect on the economy
of the future. To gain a better understanding of what
this impact might be, we need to begin by charac-
terizing the socioeconomic context in which new
technologies are emerging.

Socioeconomic Context: Enhanced Economic
Stakes in Communication and | nformation-
Related Activities

The impacts of new communication technologies
on economic activity will be due not only to the
inherent nature of the technologies themselves, but
also to the development of two major and interre-
lated trends. the trend toward a society that is
information- or knowledge-based, and the trend
toward a global economy. Driven in part by techno-
logical advances, these trends serve to increase the
economic stakes in how new communication tech-
nologies evolve and are deployed; hence, they may
intensify many of the policy issues that relate to their

development. To fully anticipate the impacts of the
new technologies, it is necessary to look more
closely at these two trends.

Trend Toward an Information-or Knowledge-
Based Society

Today, the new information technologies provide
numerous ways of enhancing the values of the
economic realm. They can improve efficiency and
increase productivity, thus engendering economic
growth. Information itself is reusable and, unlike
capital resources such as sted or iron, its production
and distribution require very few physical resources.
Not only can information be used to substitute more
efficiently for labor; it can also be used to improve
the overall efficiency of the productive process
itself. And, as productive processes become increas-
ingly complex in advanced industrial societies, the
largest reserve of economic opportunities will bein
organizing and coordinating productive activity
through the process of information-handling.”
Given these characteristics and capabilities, infor-
mation is likely to become more important as a
resource in the economic realm.

This increasing importance of information to the
economy is evident from the continued growth of the
information sector of the economy, atrend that has
been paralleled in other advanced industrial socie-
ties. In fact, it was to highlight this change that terms
such as the “information society” and the “informa-
tion age” were first employed.”A recent analysis
estimates that the information sector constitutes 34
percent of the gross national product (GNP), and
accounts for 41.23 percent of the national labor
force .30

The changing economic role of information can
also be seen by examining how information technol-
ogies are being used by business and industry.
Businesses are now applying computer technol ogy
to almost all of their activities—from recruiting to
laying off workers; from ordering raw materials to

26K jelbowicz, Op. Cit., footnote 12.

271bid.
28 Jonscher, 0p. it., footnote 4, pp. 13-35.

29Fritz Machlup was one Of th.first t. note these changes and t. measure the information sector in his pioneering work, now a classic, entitled The
Production and Distribution of Knowledge in the United Sates (Princeton, NJ: Princeton University Press, 1962). Others have followed this tradition.

30Michael Roger Ruben and Mary Taylor Huber, The Knowledge industry in the United States.” 1960-1980 (Princeton, NJ: Princeton University Press,
1986). This volume updates the work done by Fritz Machlup. In their breakdown of the information sector of the economy, Rubin and Huber note that,
leaving education aside, the contribution of knowledge-production to the GNP increased from 17.9 percent in 1967 to 24.5 percent in 1980. The
contribution of education, on the other hand, fell from 16.6 percent to 12.0 percent during the same period, a decline that accounts for the fact that the
overal contribution of knowledge-production remained relatively stable at about one-third of the GNP.
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manufacturing products; from analyzing markets to
performing strategic planning; and from inventing
new technologies to designing applications for their
use. The extent of this deployment can be seen
clearly from figure 5-1, which shows the composi-
tional trendsin capital spending in terms of the mix
of the work force.” As the upper half of the figure
illustrates:

From the mid-Sixties through last year (1983),
high-tech spending as a portion of total business
fixed investment almost tripled-rising from about
1290 to roughly athird. Similarly, over the same
period, the employment share of information work-
ersis estimated to have risen around 10 percentage
points to about 5570 of the nonfarm workforce.™

In contrast, from the lower half of the figure one
can see that along with the decline in production
workers, there was a decline in the basic industrial
share of capita spending.

As a portion of total expendituresin plant and
equipment, such outlays dropped to almost 12% in
1983-down almost two and a half times from the
peak share of the late Sixties.”

To take full advantage of new technologies in all
of these activities, many businesses are finding it
necessary to merge the data-processing, office auto-
mation, and telecommunication functions. Exe-
cuting these functions often requires “large capital
investments, large projects, large and complex
implementation, and extensive user training. " But,
given the convergence of information and communi-
cation technologies, these three services can increas-
ingly be provided via one network, alowing for
considerable economies.®

Because these tasks were previously carried out
independently of one another, the organizationa
changes required to execute this kind of restructur-
ing can be quite extensive. In the past, for example,
telecommunication services were purchased from
AT&T, which constituted a quasi-public utility.
Now, al sorts of purchasing decisions need to be
made in a multi-vendor environment. And, as

Figure 5-1-Structural Change and the Information
Economy (investment and employment shares)
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SOURCE: Adapted fromInformation Management Review, vol. 1, No. 1, p.
14, with permission of Aspen Publishers, Inc., Copyright
Summer 1985.
McKenney and McFarlan have pointed out, the
situation is complicated by the fact that vendors
from each of the three sectors are seeking to provide
the overall technological base for all these services.
In view of the fact that information plays a strategic
role in configuring interorganizational relationships,
a number of decisions also have to be made about
where in the organization to locate the management,
and whether or not the operations should be central-
ized or decentralized. How these questions are
answered may have significant consequences for
business since, as once corporate executive has
noted, in an information economy, “a premium is

31 Marchand 20d Horton, op. Cit., footnote 6, . 16-

32 Stephen §. Roach, “The Industrialization of the Information Economy,” testimony at hearings before the House Subcommittee on Economic

Stabilization, June 12, 1984, pp. 6-7, ascited inibid., pp. 16-17.
3bid.

34James L. McKenney and E. Warren McFarlan, “Information Archipelago--Maps and Bridges,” Harvard Business Review, September-October

1982, p. 111.
35bid.
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placed on managing information and not just on [its]
automation.” *

Given the enhanced value of information, many
firms and corporations that have never been in-
volved in information-related activities before are,
for the first time, beginning to see themselves as
potential information-providers. A number of these
companies are now repackaging their transactional
data and computer software for sale. Both American
Airlines and the Travelers Insurance Co., for exam-
ple, have developed subsidiaries that sell software
and training services to external customers. Through
its subsidiary, Travtec, Travelers also markets a
software package for managing IBM’s system net-
work architecture (SNA) networks.”

In an information-based economy such as this, the
role of communication technologies as a competi-
tive weapon is likely to be greater than ever before.
Information has become a key strategic economic
resource, and communication technologies (as they
have been combined with information-processing
and storage technologies) the most effective means
for taking advantage of it. In this context, businesses
are less apt to be satisfied with simple access to a
public communication network. Increasingly, they
are looking for communication options that allow
them greater management and control over their
information resources.

Trend Toward a Global Economy

A second but interrelated socioeconomic trend
that will influence how new communication tech-
nologies will be perceived in, and used by, the
business community is the trend toward a global
economy. Like the trend toward an information
economy, this development is likely to reinforce the
inclination of business leaders to increasingly con-

sider their communication needs in more strategic
terms.

From the U.S. perspective, the beginnings of a
global economy can be traced back to the fina
decades of the 19th century and the rise of the large,
multifunctional corporation, a number of which
established branches or subsidiaries abroad. Many
of these firms have continued to be highly success-
ful. Taking advantage of being the first of their kind,
they were able to use their size and complex
corporate structures as effective barriers to entry to
discourage potential, latecoming rivals.*U.S. mul-
tinational firms also had an advantage over their
European counterparts, who were constrained in
their operations by their much smaller domestic
markets and, unlike American companies, were
unaccustomed to competing on the basis of effi-
ciency improvements and cost reductions.”

As European and Japanese economies recovered
from World War 11 and managed to overcome the
U.S. technological lead, however, this pattern of
U.S. economic hegemony shifted significantly, and
American multinationals increasingly found them-
selves competing intensely with their European and
Japanese counterparts.” Japanese  corporations,
benefiting from their export-oriented industrial pol-
icy, have been particularly successful in their efforts
to establish international connections by investing
and producing abroad.

The proliferation of international economic actors
has been facilitated and fostered by a number of
developments. According to Michael Porter, these
include:

. the growing similarity of countries, both with
respect to tastes as well as to infrastructure,
distribution channels, and marketing ap-
proaches;

36Marchand and Horton, op. cit., footnote 6, p. 24.

37Tom Valovic, “Public and Private Networks: Who Will Manage and Control Them?’ Telecommunications, February 1988, p. 42.

38Chandler, op. cit., footnote 23, pp. 408-409.

391bid., pp. 433-434. As Chandler has pointed out, in Europe, “the lack of antitrust legislation meant that market power was achieved and maintained
in the domestic market far more by contractual cooperation than through functional and strategic differences. In those British industries where a single
firm did not dominate, federations of relatively small, usually family enterprises, normally in the form of holding companies, maintained agreements
ssto price, output, and marketing territories.” Because of the dominant position of American firms, the term “multinational corporation” originally was,
according to Robert Gilpin, “a euphemism for the foreign expansion of American giant oligopolistic corporations.” The strength of the U.S. economic
position was reflected by the fact that, in 1981, more than two-fifths of the world’s direct foreign investment was accounted for by the United States,
with the bulk of it being invested in advanced manufacturing, Moreover, foreign investment and the activities of American multinationals were
increasingly critical to the U.S. economy in that, in the early 1970s, a sizable number of American corporations held more than $500 billion of their assets
and gained more than one-half of their earnings abroad. Robert Gilpin, The Political Economy of International Relations (Princeton, NJ: Princeton

University Press, 1987), p. 238.
‘Ibid., p. 240.



Chapter 5--Communication and Comparative Advantage in the Business Arena « 115

+ the emergence of a global capital market as
witnessed by large flows of funds between
countries;

+ declining tariff barriers and the establishment
of regional trading agreements,

« shifting opportunities for competitive advan-
tage due to technology restructuring;

« the integrating role of advanced information
and communication technologies;

+ slow and uneven world economic growth that
has fanned the flames of international competi-
tiveness; and

+ the emergence of new global competitors,
principally from East Asia.’

Together, these developments have given rise to
aglobal economy in which patterns of international
trade now primarily reflect patterns of international
production. Specialization takes place on the basis
of parts and specialized components, rather than on
the exchange of finished products as in the past.
Today, for example, Japan provides approximately
40 percent of U.S. component parts in electronics
and automobiles.”As Jack Behrman has pointed
out, specialization has also taken place:

... based on different product characteristics: mass
consumption versus high fashion, or low quality
versus high quality, or generic versus trademarked
goods.”

Whereas in the past most multinational corpora-
tions tried to exploit comparative advantage by
producing or selling in a single country, in today’s
global environment they are seeking more the
comparative advantage that can be gained by inte-
grating all their activities on aworldwide basis.” To
compete globally, firms must allocate all their

activities among a number of countries to gain the
optimum advantage.”As Michael Porter has said:

In globa competition, a country must be viewed
as a platform and not as a place where dl of afirm’s
activities are performed.”

Thus, depending on the particular case, it might be
best for a firm to disperse many of its production
facilities—such as design modification, fabrication,
and assembly-to foreign countries, and to focus its
own domestic production on the fabrication of ktgy
components. - Or, alternatively, a firm might decide
to manufacture a product domestically, but transfer
abroad such downstream activities as distribution,
sales, marketing, and service.”

Verticaly integrating all of these activities, mod-
ern multinational corporations generaly take the
form of large, international oligopolies.” And where
corporations are not fully integrated at the global
level, they are often becoming linked to activities in
other countries through alliances and contractual
arrangements such as cross-licensing of technology,
joint ventures, orderly marketing agreements, off-
shore production of components, secondary sourc-
ing, and crosscutting equity ownership.”

In many cases, these multinational corporations
are aided in their competitive endeavors by the
increasingly protectionist and interventionist poli-
cies of their home governments. Whereas in the past
protectionist policies generally were designed to
protect an infant or declining industry, today they are
calculated to enhance or even create a comparative
advantage--especially in high technology, high
value-added industries-by, for example, establish-
ing export subsidies, tax incentives, or credit guaran-
tees.” To the extent that governments can alter

41Porter (ed.), OP- Cit., footnote 23, Pp- 2-3.
21bid., p. 255.

43Jack N. Behrman, Industrial Policies. International Restructuring and Transnationals (Lexington, MA: Lexington Books, 1984), P. 72.

44Porter (cd.), Op. Cit., footnote 23, p-19-
45Tbid., p. 23.

#Ibid., p. 45.

47bid.

481bid.

49Gilpin, op. Cit., footnote 39, p. 241. As Gilpin has pointed out, the key factors accounting for the expansion and success of this vertical form of
multinational enterprise are similar to those that led to the domination of the Nation’s economy by large oligopolistic corporations.

S0Corporate incentives to make SUCh international arrangements 7€ VEry strong. They stem from a number of technological, political, and economic
factors, including: 1) arapidly changing, high-cost technology that requires large firms to spread their risks; 2) new economic protective measures,
making joint agreements a requisite for gaining market access; 3) the enormous capital requirements needed to operate globally; and 4) access to new

technology. Ibid.
511bid., p. 216.
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industry advantages, one can no longer speak of
comparative advantage in the classic, economic
sense, which calls for free trade.” Furthermore,
these competitive policies are self-reinforcing. Be-
cause many countries are focusing their industria
policies in the same high-technology and service
sectors, there tends to be overproduction in these
areas and, hence, increased pressure for protectionist
policies.”In the light of these developments, it is
understandable why the international system of
industrial production has been characterized as “a
complex web of interlocking relations among nation
states and the world's giant corporations.”*

In such a highly competitive, global economy,
companies must choose a worldwide strategy if they
are to survive. Just as the railroad, telegraph, and
telephone were essential to the development of the
national corporation in the late 19th century, so, too,
advanced communication technologies and net-
works will be essential to the modern corporation
that seeks to pursue a global competitive approach.
As the staff vice president for worldwide telecom-
munications at Unisys Corp., Detroit, has described
it:

Networking on a global scale is now mandatory
for Fortune 100-sized companies. . . We agonized
over buying some expensive circuits in some coun-
tries, but we don’'t have that issue anymore. It's too
expensive not to order the stuff.”

Key Business Activities

To examine concrete situations in which new
communication technologies might give rise to
opportunities and constraints, it is necessary to
divide economic activity into a number of subcate-
gories. In selecting these subcategories for analysis,
this chapter borrows heavily from the work of
Michael Porter, who has identified nine generic
“value-generating activities’ that all businesses
carry out in the course of their operations.” Each of

these activities entails the formulation, exchange,
and interpretation of information, and, hence, each
might be significantly affected by the introduction of
new communication technologies. As can be seen
from table 5-1, Porter has divided the nine activities
that he has identified into two groups:. primary
activities, which relate directly to the specific work
that a firm does, and support activities, which are
carried out on behalf of all activities.” For the
purposes of this chapter, we will divide these
activities into those of production and exchange.

Framework for Thinking About the Business
Opportunities Presented by New
Communication Technologies

As we have seen from our historical account,
communication technologies can affect:

« the speed of economic transactions,

. the distance that, within any given timeframe,
economic information can travel; and

. the relationships and interdependencies among
economic actors.

These three mechanisms for change are aso
employed by Michael Hammer and Glen E. Man-
gurian in the framework they have developed for
analyzing how new communication technologies are
expanding the realm of business opportunities.”

In addition to these mechanisms, Hammer and
Mangurian also define three different kinds of value
that might be created by the use of new communica-
tion technologies. These values are: 1) improve-
ments m efficiency, 2) effectiveness, and 3) innova-
tion. Changes in efficiency reflect new or modified
means for accomplishing tasks. Such modifications
typically signify alteration in the speed or cost of
operations. Effectiveness measures the fit between
means and ends—how well or how poorly an end or
godl is realized by a particular means. Organiza-

S2Ibid., p. 277.
53Behrman, op. cit., footnote 43,p.:1.

540ften focusing in areas iNV0IVing advanced technologies, many of these corporations are very powerful. Their worldwide foreign direct investment
in 1981 amounted to approximately one-half a trillion dollars, and the resources that many of them possess far exceed those of most nations. Ibid., p.

260.

55Margie Semilof, “Fortune 100, CommunicationsWeek, CLOSEUP, June 13.1988, Pp-C12.
56Michael Porter, Competitive Advantage: Creating and Sustaining Superior Performance (New York, NY: The Free Press, 1985), ch. 2.

571bid., pp. 3943.

S8Miichac] Hammer and Glenn E. Mangurian, “The Changing Value of Communications Technology,” Sloan Management Review, vol. 28, No. 2,

Winter 1987, pp. 65-71.
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Table 5-1-Key Business Activities

Production

[ Oper ations, consisting of all those activities associated with
the compilation of a product or a service, including design,
manufacturing, and assembly.

+ Service, entailing activities designed to maintain or enhance
product value.

+ Technology development, entailing the activities involved in
research and development of all of the technological
applications and know-how required by the firm.

+ Human resource management, entailing all of the activities
required for recruitment, hiring, and training.

+ Firm infrastructure, entailing all those activities required for
the planning, coordination, and management of a firm.

Exchange

« Inbound Logisfics, entailing the activities involved in receiv-
ing, storing, and distributing product inputs.

. Outbound logistics, entailing activities used in gathering,
sorting, and disseminating finished products to buyers.

« Procurement
. Marketing and sales

SOURCE: Michael Porter, Competitive Advantage: Creating and Sustain-
ing Superior Performance (New York, NY: The Free Press,
1985), pp. 39-43.

tiona and managerial controls are especialy impor-
tant here. Innovation signifies modified ends.”

Pairing impacts and values, Hammer and Man-
gurian have developed a matrix for identifying
changes in business activities, as can be seen in
figure 5-2. In the discussion that follows, no attempt
will be made to fill in all of the nine boxes in the
matrix; however, this framework is helpful for
thinking about and classifying the changes in the
economic realm that might be brought about by the
use of new communication technologies.

ANALYSIS OF BUSINESS
ACTIVITIES

Operations

Business operations entail al of the activities that
are associated with the compilation of a product or
a service, including design, manufacturing, and
assembly.

Improvementsin the Efficiency of
Business Operations

Computer-based communication can yield more
efficient business operations by reducing interaction
time in the exchange of information between per-
sons, between persons and machines, and between
machines. In manufacturing, for instance, the intro-
duction of computer links between machines speeds
up production and assembly.” In service firms, such
as insurance companies and banks, communication
systems increase the efficiency of transaction proc-
essing.” A well-known example from banking isthe
reduction of time required to process letters of credit
using computerized files accessible from worksta-
tions in several departments. In retailing, the use of
machine-readable product codes and automatic
scanners in supermarkets yields increased efficiency
in store operations. Checkout time, inventory con-
trol, and accounting operations can all be improved
by linking the cashiers’ stations to the store’'s
computer and automatically capturing sales infor-
mation at checkout.”

With enhanced speed, the time required to com-
municate across geographic distance is greatly
reduced, which allows businesses to integrate and
coordinate activities distributed in space and create
additional efficiencies. In the case of automobile

5970 10entify 411 new business Opportunities, it is necessary t. employ the values of effectiveness and innovation, in addition to efficiency. AsParker

and Benson have noted, traditional cost-benefit analysisis no longer adequate for most information systems’ applications that are innovative or that
produce or enhance revenue. Rather, to fully assess new business opportunities, one needs to take into account a diverse range of values such as
nonfinancial returns on investment, the establishment of a strategic match, greater competitive advantage, improved information management, a better
competitive response, and a more strategic reformation systems’ architecture. Marilyn M. Parker and Robert J. Benson, “Information Economics: An
Introduction,” Datamation, Dec. 1, 1987, pp. 86-87. All of these aspects of value can be subsumed under Hammer and Mangurian’s three terms.

80For example, if several machine tools are linked to the same mini- or micro-computer, a sequence of machine operations can be executed
automatically. When one machine completes an operation, asignal 1s sent to the control computer, which then initiates the next machine operation m
the sequence. In this fashion, overall processing time can be significantly decreased. Such intermachine communication is being facilitated by the
deployment of the communication standard known as Manufacturing Automation Protocol (MAP). Barnaby Feder, “How the System Works at a GM
Plant,” The New York Times, June 15, 1988, p. D8. For a discussion of technology and business operations, see Abbe Mowshowitz, “Communication
and Comparative Advantage in the Business Arena: Operations and Technological Developments,” OTA contractor report, July 1988.

61 Keen, gp,cit,, fmmoted,Pp4g,51, For example, an application for automobile or life insurance can be procmd by entering client data at a remotc
terminal linked t the company’s computer system. The information on the application can then be transmitted electronically to the underwriting
department. After processing--determining risks, computing premiums, etc.--a completed policy document can be produced on the computer by entering
the appropriate parameters in afile containing the basic policy form, and then directing the completed form to a printer.

62Judith Graham, “Bar Codes Becoming Universal,” Advertising Age, Apr. 18,1988, p36.
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Figure 5-2--impact/Value Framework

Impact Value
Efficiency Effectiveness Innovation
| Accelerate | Reduce [ Create |
Time | business information | service
F process float excellence
Recanture Ensure global Penetrate
Geography scale P management new
control markets
B Replicate Build
Relationships | thoo . oo | scarce umbilical
knowledge cords

SOURCE: Reprinted from “The Changing Value of Communications
Technology,” by Michael Hammer and Glenn E. Mangurian,
Sloan Management Review, vol. 28, No. 2, Winter 1987, p. 66,
by permission of the publisher. Copyright 1987 by the Sloan
Management Review Association. All rights reserved.

manufacturing, for example, transportation and
computer-based communication technologies have
allowed companies such as General Motors to
produce components in different regions of the
United States and in other parts of the world and
assemble them in a variety of locations. By distribut-
ing these operations, manufacturers have been able
to take advantage of the special conditions in
different regions, such as lower wage rates, cheaper
material prices, less expensive power, and more
liberal financing, etc., and thus reduce their produc-
tion costs. Communication technologies, moreover,
provide the links between central management and
the various field units.” In addition, data communi-
cation facilities allow for real-time movement of
information to and from computers, which is re-
quired to determine optimal, or near optimal, pro-
gyggpn schedules, resource alocation schemes,

The changed relationships brought about by the
deployment of new communication technology have
also resulted in greater efficiencies. Thisis evident
in information systems where virtually all transac-

tion processing begins with data entry. Since this
function is usually dependent on human operators, it
tends to be slow and error-prone. The efficiency of
data entry can be improved by bringing the data
closer to the database, as the power utilities are
trying to do by equipping meter readers with
hand-held computers. These instruments store the
readings gathered in the course of a day’s rounds.
Periodically plugging the portable device into the
telephone network through a modem, the meter
reader transmits the data to the company’s computer
system for processing. This procedure eliminates a
whole link in the data-processing chain. In bypass-
ing the data-entry clerk, the time between reading
and billing is reduced, and the opportunity for
recording erroneous information is diminished.”

Improvements in the Effectiveness of
Business Operations

The increased speed of communication can con-
tribute to increased effectiveness by facilitating
timely control, either periodically or on areal-time
basis. Rapid information transfer figures promi-
nently in the drive to improve effectiveness in
manufacturing companies, for example. One such
system is a network of machines in a factory. Instead
of having to physically oversee operations on the
shop floor, the foreman can get regular status reports
from a computer in his office, as can the factory
manager. Such reports might include, for example,
an inventory of production volume for the whole
factory, a list of equipment problems, or information
on the work force.”

A more advanced application of computer-based
communication technology would involve afactory
cell designed to produce all parts to specification.
Such a scheme is feasible when the machines in the
cell are networked together and controlled by a
computer, With continual machine reports on opera-
tions, the computer can determine, for example,
whether atool must be changed or some adjustment

63 An increasing number Of firms are using Very Small Aperture Terminal (VSAT) technology to provide these links. These firms include J.C
and Prudential Bache. David Meyer, “Pru-Bache Invests in VSATS,” CommunicationsWeek, Feb. 8, 1988, p. 1.

64]n the service sector, communication technology is more closely associated with the end-product. Brokerage firms such as Merrill Lync
Prudential Bache buy and sell securities for millions of customers all over the United States and throughout the world. These customers are se
sales personnel in geographically dispersed offices. In banking, the automated-teller machine makes it possible for the retail banks to offer their
in a variety of locations and settings, some of which are not traditionally bank sites at all. For a discussion of the communication needs of
ingtitutions, see Deborah G. Tumey, “Financial Institution Communication Systems,” OTA contractor report, December 1986.

65Matthew L. Wald, “Eliminating the Meter Reader,” The New York Times, May 4, 1988, p.D7. The banking industry also exemplifies eff
gains due to restructured relationships. For example, the automated-teller machine alters the relationship between the customer and the bank. 1
result is that the customer performs some of the tasks that used to be done by bank employees.

66These systems are commonly called Executive Information Systems (EIS). Mary dee Ojala, “Wiring the Top Execs,” Online Ac
January/February 1988, pp. 3740.
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made before the given machine begins to turn out
defective parts. Comparable network applications
occur in all types of business.”

Effectiveness is also enhanced as a result of the
greater control that technologies afford in directing
and coordinating geographically dispersed activities
and objects. In the pharmaceutica and chemical
industries, for instance, companies have to coordi-
nate the movement of an enormous variety of raw
materials and end-products with hundreds of differ-
ent classifications, as well as different packaging,
stability, distribution mechanisms, and production
constraints. Managing this geographically distrib-
uted body of information requires an information
system with terminals or workstations linked by data
transmission lines to databases in one or more
computers.”

The ability to network communication among
disparate locations also provides businesses with
greater flexibility and, in so doing, improves their
effectiveness. Because computer-based communica-
tion can monitor operations on a real-time basis,
management can respond immediately to changes in
demand and issue orders to one or more manufactur-
ing plants to reduce or increase output accordingly.
Moreover, because programmable machine tools
can rapidly be redirected to machine cams, for
example, instead of gears, new communication
technologies permit manufacturers to tailor highly
differentiated products to customer specifications.”

Altered relationships brought about by technol-
ogy can also contribute to effectiveness. An impor-
tant manufacturing example relates to the linkage
between product design and engineering. To the
dismay of many engineers and managers, the tradi-
tional separation of these two functions has often
created a mismatch between product specifications
and manufacturing processes. With the introduction
of computer-aided design and computer-aided man-
ufacturing, these two departments can be joined by
setting up a networked database containing part

specifications that is accessible to both design and
engineering departments. Such an arrangement
would improve effectiveness by eliminating inter-
mediate operations, thereby facilitating a tighter
coupling of means and ends.”

Innovative Business Operations

In addition to stimulating improvements in effi-
ciency and effectiveness, the speed of computer-
based communication makes it possible to do things
that would otherwise be impossible. The distinctive
features of the new communication technology in
this regard are memory and processing power.

The financia services industry, for example,
abounds with new products that are dependent on
rapid computer-based communication. Retail banks
offer electronic checkbooks to ordinary clients;
merchant banks offer somewhat more sophisticated
instruments to wealthy individuals and corporate
customers. But al of these new products—portfolio,
cash, and treasury management systems, as well as
electronic checkbooks—require real-time access to
market information. An entirely new business that
is being brought into existence by computer-
communication is that of online vendors, such as
Lockheed Data Systems, System Development
Corp. (SDC), and Mead Data Central, who provide
bibliographic, financial, legal, and many other types
of data to a variety of business and government
clients .72

In addition to speed, the distributive capabilities
of the new communication technologies give rise to
new opportunities for innovation. One such innova-
tive product is a financial-industry offering called
treasury management systems. These are designed
to assist corporations in managing assets and liabili-
ties—such as cash, notes, bonds, and debts—in
various currencies throughout the world. Worksta-
tions and software are supplied by the bank. The
corporate client can obtain account information and
a variety of other data, such as currency exchange
rates, from the workstation that is connected to the

67Gains I»this area can be considerable. Ip the United States, for example, one. fourth of all manufacturing costs goes into maintaining quality. The

costs tend to be high because product defects are generally only detected at quality-control stations at the end of the assembly line. Manfred Kochen,
“Advanced Information Technology and Small Manufacturers,” Science, April/May 1986 p. 26.

68Semilof, op. cit., footnote 55, pp. C12-C13.
@lbid.

70John Krouse, “Engineering Without Paper,” High Technology, March 1986, pp. 38-46.

71Keen, op. cit., footnote 6, P- 45

728ee Peter W, Huber, The Geodesic Network: 1987 Report on Competition in the Telephone Industry, Antitrust Division, U.S. Department of Justice

(Washington, DC: U.S. Government Printing Office, January 1987), ch. 7.
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bank’s computer. Apart from providing “electronic
checkbook” services, treasury management systems
offer decision support on the choice of investment
vehicles.

Restructured relations can also affect innovation.
New shipping services, for example, involve install-
ing computer terminals in customers offices.
Through these terminals, shippers can communicate
with a shipping company’s computer, both to initiate
transactions and obtain information about ship-
ments. This direct connection between shippers and
shipping companies reduces dependence on inter-
mediaries such as freight forwarders and customs
boarders. “The cash management and treasury
management systems offered by banks also allow
customers direct access to banking computers.
These new offerings exemplify the substitution of
products for traditional services.

Service

Providing after-sale service includes activities
that enhance the value of one's product, such as
installation, repair, training, parts supply, and prod-
uct adjustment.”

Efficienciesin the Provision of Service

With rapid computer-based communication, pro-
ducers can now design systems that speed and
facilitate service. Some systems provide instructions
for repair and service; others repair problems as they
arise. Many new photocopying machines, for exam-
ple, display a coded message indicating a problem
and what it entails. Some products even have
instructions for repair embedded in them. Machines
can also be linked to fault-analysis computers
operated by producers. In this fashion, one heavy-
machine manufacturer has designed its system so
that when a customer’s machine fails, it automati-
cally sends a signa to the manufacturer and diagnos-
tic information is returned immediately. Meanwhile,
spare parts are dispatched and the firm’s field service

unit is alerted.”In some cases, repairs can be made
online, as in an automated factory.”

M or e Effective Service Provision

By improving customer service, these gains in
efficiency also give rise to greater effectiveness.
Using a computer-based communication network,
Mercedes Benz, for example, not only provides car
owners with a toll-free 800 number to call for
service; it aso helps the driver to find a service
provider, no matter where in the United States the
driver might be. Mobile telephone and paging
services aso improve service delivery by linking
repair personnel to their offices while they are on the
road.” With continual access, they can easily learn
about schedule changes and hear directly from
clients. Improvements of this kind make firms more
competitive.

Innovationsin Customer Service

By alowing producers to maintain records that
are more accessible and detailed, computer-based
communication technologies give manufacturers a
chance to create new service products. For instance,
one pharmacy uses its database to analyze the
combination of drugs sold to individuals to discover
whether they might create dangerous synergisms.”
Service providers can aso provide ancillary services
based on the data they collect about buyer purchases.
For example, one national drug company offered
their pharmacy customers detailed analyses of their
sales, including the profitability and turnover ratios
of different items, based on their orders over a period
of time.” The company also offered to print price
labels for pharmacies. Bar-code scanners alow
retailers to sell producers specia “maintenance’
services, detailing information about buyers pur-
chasing habits.

Technology Development

Technology development is a support function
within the firm. It consists of al of the activities that

73The trucking firm, PIE Nationwide, Inc., updates its customers’ computer three times a day, giving the location of each shipment and listing any
problems. David Wessel, “Computer Finds a Role in Buying and Selling, Reshaping Business,” The Wall Sreet Journal, Mar. 18, 1987, pp. 1, 10.

T4Porter, op. cit., footnote 56, p. 40.
75Keen, op. cit., footnote 6, p. 54.

76Cash et al., OP- Cil., footnote 6, p, 52; see also Clemens and McFarlan, 0p.cit., footnote 6 P. 95.

77See Alan A. Reiter, “New Pagers Put a Mailbox in Your Pocket,” High Technology Business, April1988, p. 32.

78David Stipp, “Scientists Use Medical-Record paia Basest. Detect Adverse Side Effects of Dregs,” The Wall Street Journal, Mar. 24, 1988, p. 33.

9Keen, op. cit., footnote 6. p. 47. A major distributor of magazines to newsstands and stores used its sales records to produce sales analyscs fOr its
small, unsophisticated customers about their absolute and relative standings. Cash et d., op. cit., footnote 6, p. 46.
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are associated with research and development with
respect to al technological applications and special-
ized knowledge required by the firm.

Efficiency Improvement in
Technology Development

The increased speed of transmission and process-
ing contributes greatly to efficiencies in technology
development. For example, online retrieval systems,
such as those offered by Lockheed and SDC, greatly
facilitate and reduce the costs of tracking develop-
ments in any given subject area. Electronic mail and
computer-conferencing are also important in main-
taining research networks. Not only does electronic
mail have the virtue of speed, like the telephone; it
also frees parties from having to be simultaneously
connected to a common communication channel.
Such informal exchanges keep those in the network
abreast of latest developments long before the
appearance of formal publications and presenta-
tions. Computer-conferencing couples the message-
handling capabilities of electronic mail with the
file-management facilities of a computer system,
enabling groups of researchers to participate in
seminars that have neither a fixed schedule nor a
fixed location.

By overcoming geographic restrictions, new com-
munication technologies allow businesses to take
advantage of the economies of global technology
development. Efficiency gains are particularly evi-
dent in two areas. intelligence gathering and profes-
sional networking. One way of carrying out these
two activities is to set up and maintain listening
posts to monitor R&D centers throughout the world.
One example is the program setup by the Advanced
Products Manufacturing Engineering Systems group
(APMES) at General Motors' Technical Center in
Warren, MI. Designed to systematically follow all
technological developments related to automobile
manufacturing, listening posts that report back to
headquarters regularly have been established in
most major R& D centers.

Changed relationships also create new efficien-
cies in technology development. High-speed data
transfer between computer systems eliminates the
need for human intermediaries to transmit informa-

tion. This improves efficiency in joint projects that
involve more than one research center, aswell asin
projects consisting of a sequence of tasks that share
the same database. In the first case, efficiencies
would result from the timely exchange of data; in the
|atter case, from better coordination.

Enhancements in Effective
Technology Development

Enhanced effectiveness associated with time
compression is most evident in the area of R&D
management. By making it possible to monitor
activities on a real-time basis, computer networks
allow managers to track the progress of various
teams and subgroups in a large project. By using the
technology to implement a matrix system of organi-
zation, management can use all of the organization's
resources to their best advantage. This ability is
especially useful for technology development be-
cause of the difficulty in anticipating and concentrat-
ing all of the expertise required for a complex
research project.

More effective technological development can
also be brought about through changed relation-
ships. In some companies, research data are now
being integrated into other corporate information
systems, alowing for their more effective use
throughout an entire organization. For example, the
integration of systems at the Marion Laboratories
Inc. allows the R&D department to send the formula
for a new drug, along with the engineering process
control data, directly to the manufacturing depart-
ment. This same information is sent to the sales and
marketing department where it is used to help create
educational materials for physicians to use when
testing the drug.” Similarly, the R& D department at
a Detroit auto-parts manufacturer has developed a
computerized performance program that allows the
department to evaluate bearings and transmit speci-
fications to their automotive customers via the
corporate mainframe.”

Human Resource Management

Human resource management entails all of those
activities required for recruitment, hiring, and train-
ing of company personnel.

80David Stamps, “In Search of Synergy: Linking R&D to Corporate IS,” Datamation. July 1, 1988, p. 71. For a discussion of communication
technology and technology development, see Mowshowitz, op. cit., footnote 60.

811bid.
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Efficiencies in Human Resource M anagement

One way to reduce the cost of training is to reduce
the travel time and costs necessary to aggregate
trainers and trainees in a single geographic location.
Transmission media allow for this by linking dis-
persed trainers and trainees via satellite and wire
lines. Live presentations can be communicated to
trainees who can ask the trainer questions via voice
links. Interactive training sessions may take the form
of teleconferences or video conferences especially
tailored for a single company or to address a narrow
issue.” Hewlett-Packard was one of the first to
design such a program in 1983, installing satellite
receivers at 50 field offices.™By the end of 1987,
about 40 companies had followed suit, setting up
private video networks linking more than 6,000
sites. In addition, a number of companies joined
together to establish one entity, the National Techni-
cal University (NTU), which offers regularly sched-
uled videoconferencing courses.” The costs of
videoconferencing are declining, due to new com-
pression and slow scan video technologies that allow
pictures to be sent over a handful of telephone
lines.”

Effectiveness in Human Resour ce M anagement

While communication networks can bridge geo-
graphic distances between trainers and trainees, the
use of new storage media, given their portability, is
often more effective. Like books, stored media can
be consulted at the convenience of trainees, at their
workplace or even at home. Moreover, difficult
portions of the material can be repeated, with
trainees working at their own pace. Videotapes are
also being used to tape the actions of trainees so their
behavior can be observed and critiqued. Trial

lawyers, athletes, salespeople, and managers are
among those who have found such devices benefi-
cial.

The interactive capabilities of computers also
enhance training effectiveness. Computer simula-
tions, for example, allow trainees to interact with
others on two levels—indirectly through the com-
puter program, and directly as part of the smula-
tion.”Using computer-based training, the Depart-
ment of Defense has been particularly pleased with
how it has helped teams of tanks to work together in
maneuvers.” Other evidence suggests that when
course-work is well designed, incorporating simula-
tion and expert analysis or supervision, computer-
based training can raise the productivity of training
significantly .88

Interactive video/CD-ROM has also proved to be
an excellent training device. Its high visual quality,
features such as touch-screens, and ability to simu-
late actual equipment and situations and focus on
individual learning problems make this technology
particularly engaging.” AS the cost of producing
interactive video software declines, videodisks are
become more competitive with videotapes.

Firm Infrastructure

The infrastructure of a firm entails all of those
activities required for planning, coordination, and
management.

Enhanced Efficiency and Effectivenessin
Maintaining the Firm’s Infrastructure

Just as computer-based communication can make
business operations more efficient and effective,
they can also be employed to plan, coordinate, and

82Herb Brody, “Business TV Becomes Big Business, ” High Technology Business, May 1988, pp. 26-30; U.S. Congress, Office of Technology
Assessment, Technology and the American Economic Transition Choices for the Future. OTA-TET-283 (Washington, DC: U.S. Government Printing
Office, May 1988), p. 251; and B. Zimmer, “A Practical Guide to Video Con ferencing,” Training and Development Journal, May 1988, p. 84.

83Brody, Op. Cit. footnote 82, p. 26.

84Headquartered in Fort Collins, CO, NTU ho, coordinates more than 450 courses offered by faculty frOm mOre than 24 participating universities!

to students at more than 40 companies (in more than 60 sites equipped with satellite dish receivers) as part of a Master’'s degree program. NTU fills two
channels (on a Ku-band satellite) 24 hours a day with both live and taped courses, Other business-TV networks that provide training services to multiple
companies include Automotive Satellite Television Network, Food Business Network, and Hospital Satellite Network. Ibid.

85Susan Dillingham, “Videoconferencing May Get Less Costly,” Insight on the News, May 9.1988,p.47.

#6Shlomo Maital and Kim Morgan, “Playing at Management,” Across the Board, April 1988, pp. 54-62.

87Ibid.; see also Office of Technology Assessment, op. cit., footnote 82, p.59.

88 Another form Of ~...t.-b.sd training, called embedded instruction, involves the design of microchips within machines so that workers can be

automatically instructed about how the machines should be used and repaired, Office of Technology Assessment, op. cit., footnote 82, p. 246; see also
U.S. Congress, Office of Technology Assessment, Technology and Structural Unemployment: Reemploying Displaced Adults, OTA-ITE-250
(Springfield, VA: Nationat Technical Information Service, February 1986), p. 292

#91bid., Technology and Structural Unemployment, p 298. The capability of interactive feedback not only permits trainees to minimize repetition and

to repeat difficult materials at their own pace; it also means that trainee programs can be custom-tailored to each trainee’s progress.
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manage the affairs of the entire firm, no matter how
dispersed the operations are or where they are
carried out. The OTIS elevator company, for exam-
ple, which was previously comprised of 100 local
offices, now employs a computer-based communi-
cation network to centrally coordinate the activities
of its repair force. When clients call, they report their
problem to a highly trained and perhaps multilingual
operator, who records the information in a computer
and dispatches repair personnel via a telephone/
beeper system. When the repair is made, the
information is again stored in the computer so that
senior management can track repair efforts and deal
with special problems, perhaps requiring specialists,
as they arise. Moreover, the recorded fault data,
which are also immediately available to the com-
pany’s engineers and designers, can be analyzed by
management to see if there are any recurring
problems that might require more general corrective
action. With a system such as this, problems can be
dealt with much more expeditiously than previously
when up to five levels of management stood between
the problem and the solution.”

Similarly, amajor hospital center in Boston uses
arelational database to carry out day-to-day man-
agement, to perform retrospective analysis, and to
plan for the future.” This database keeps track of the
“products’ the hospital provides (such as a particular
kind of operation), as well as the hospital resources
that will be required to provide them. Using this
product/resource list for annual planning purposes,
the hospital will multiply each set of resources by the
number of patients expected in each category. The
hospital can also keep track of the use of resources—
in terms of resource category, department, product,
or physician-on a day-to-day basis, as patients are
cared for. Moreover, the hospital can improve its
budget planning process by making detailed com-
parisons of past budgets.”

Inbound Logistics

In the past, businesses that did not want to risk
running out of particular materials or products were
forced to stockpile large quantities of inventory,

which not only tied up their money but also
increased their physical storage costs. Today, they
use computers to store inventory data and optical
scanners and other input devices to instantly adjust
inventory levels, significantly reducing their costs.
Even more significant may be the ability of suppliers
and customers to share such inventory data in a
common database. For when suppliers have access
to customers inventory levels, they can institute
just-in-time purchasing.”

Outbound Logistics

By employing new communication technologies
to help provide delivery service of both tangible
goods and less tangible information products and
services, producers and retailers can expand their
markets. The greatest difficulty in coordinating
delivery isthe task of handling the data of multiple
buyers and sellers, and developing the most efficient
schedules to accommodate multiple needs. These
tasks can be easily handled with standardized forms
and computer-based communication, as overnight
delivery services, such as Federa Express and
United Parcel Service, have clearly demonstrated. A
less centralized form of online coordination is being
used by truckers in France who consult a special
Minitel “deliveries needed” database when they
have extra space in their trucks.

Where the cost of home delivery is inherently
expensive due to low population densities or poor
traffic conditions, another delivery alternative might
be to use network arrangements to set up central
pick-up locations, much as banks have done with
automated-teller machines. “ Enhanced private post
offices” such as these already exist.

The delivery of information products and services
can be made still more efficient by using new
communication technologies that provide video
entertainment to the home for afee. Moreover, with
optical fibers, video entertainment could be deliv-
ered on demand in the form of what might be best
described as a video jukebox.

%John F. Rockart, “The Line Takes the Leadership--IS Management in a Wired Society.” Sloan Management Review, Summer 1988, p. 58.

91Ibid.
921bid.

93 Richard J. Schonberger and James P, Gilber, “ Just-in-Time Purchasing: A Challenge for U.S. Industry,” California Management Review, vol. 26,

1983, pp. 54-68.
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Procurement

Efficiency

The new communication technologies are permit-
ting firms to improve the efficiency and effective-
ness of their procurement processes. Already, many
firms are using electronic data interexchange (EDI)
networks to place orders, and thus avoid the time and
trouble of filling out procurement forms.”In fact,
some firms even refuse to purchase from suppliers
who are not equipped with EDI.*”

Firms are also using electronic networks to do
better and more economic comparative shopping.
Using electronic market networks to connect with a
number of sellers, businesses can, first, eliminate
those suppliers whose products are clearly inappro-
priate, and second, compare the rest of the offerings
quickly and economically.”For this purpose, some
firms insist on having access to their suppliers
inventory records and prices.

Procurement might eventually even be auto-
mated. As James Cash has pointed out, the combina-
tion of computers and standard communication
protocols facilitates comparison shopping, and has-
tens the day when manufacturers will use their
computers to scan suppliers computers and auto-
matically place orders for the best deals.”

The opportunities for efficiency gains in procure-
ment are especialy great when firms are purchasing
information services. The use of electronic networks
to share databases greatly reduces information costs.
Law firms that need immediate access to a wide
range of judicial decisions can now secure this
information by subscribing to Lexis or Westlaw at a
fraction of the cost of stocking a firm law library.
And high-speed, high-capacity data links make it
possible for firms to have data processing services
conducted off-site by firms such as Electronic Data
Systems. In this fashion, geographically dispersed
firms can share the benefits of a supercomputer for
their processing needs. In addition, with access to
long-distance suppliers, firms can now treat quality

and expertise as more important selection criteria
than geographic location.

Marketing and Sales

Efficiency

Rapid, computer-based communication alows
for increased efficiencies in both marketing and
sales. And, with reduced costs, producers and
retailers are able to carry out their operations much
more effectively than ever before.

Given cost constraints, for example, producers
and retailers try to limit their advertising audiences
to those who, on the basis of some preestablished set
of characteristics, would be the most susceptible to
it. ldentifying the appropriate audience requires
market research analysis about past buying habits
and consumer tastes. The better the data, the more
cost-effective the advertisement. Improved storage
and reprocessing capabilities make it economical to
collect more of these market research data and to
combine them with other data for quick and effective
anaysis.

Manufacturers can also target their advertising
using narrowcasting cable systems. For example,
advertisers can now reach young people through
MTV, the highly educated through Cable News
Network, or the sports-minded through the Enter-
tainment Sports Programming Network.” And, for
advertisers who lament the days of fewer but larger
audiences, there is the option of making a single call
to make a cross-buy—that is, to place a single
message on multiple channels to reach al audi-
ences.”

As the penetration of personal computers and
modems increases, there will be another way to
distribute advertising. Already messages can be sent
via electronic mail, but new videotex systems offer
opportunities that are much more novel. The Prodigy
system introduced by Trintex is an example. Adver-
tisements are included within other messages along
the lines of a newspaper ad, but with a number of key

94Willie Schatz, “EDI: Putting the Muscle in Commerce and Industry, ” Datamation. Mar 15, 1988, pp. 56-64. See also Michel Ball, “EDI Takes Root.”

Compusterworld, Sept. 7, 1988, pp. 23-26; Paul Korzeniowski, “User Push Is on for International EDI,” CommunicationsWeek, Jan. 9, 1989, pp. 1, 40;
and Mitch Betts, “Lawyers Fret Risks Over EDI Growth,” Computerworld, Jan. 16, 1989, p 17

95Ibid.
96Wessel, op. cit., footnote 73, pp.1,10.

97Daniel Bell, “The World and the United States in 2013,” Daedalus, vol. 116, No. 3, Summer 1987, P. 12.
98Joanne Lipman, “Fourteen Cable Networks Form Alliance to offe Advertising Time in Package,” The Wall Street Journal, Feb. 19, 1987, p. 12.

91bid.
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differences. First, the ads are presented as “ticklers’
that viewers may ignore or pursue further by request.
Second, the ads can be stored so that they are only
offered to viewers whose personal profiles meet the
target requested by the advertiser. Third, the adver-
tiser can be charged based on the number of viewers
that actually choose to see the ad.

New communication technologies are also reduc-
ing the cost and effort required to produce advertis-
ing. Desktop publishing equipment permits manu-
facturers to create and send printed materials more
easily and less expensively. Even more savings can
be obtained using automatic-dialer, recorded-
message-player machines.

In addition to generating savings in marketing,
new technologies also give rise to more cost-
effective sales. Computer-based communication
permits simple orders to be taken by automated
systems 24 hours a day, and more complex orders to
be placed and processed more quickly and effi-
ciently. Simple orders, for instance, can be taken by
basic audiotext systems that employ branching
programs to query customers and, on that basis,
create individualized orders. More complex orders,
entailing large amounts of data and difficult forms,
can be handled using computerized, standardized
purchase orders sent via dedicated EDI lines.

Effectiveness

Some commercial information that changes rap-
idly—such as financial data or information regard-
ing the availability of items in limited supply—is
extremely time-sensitive. Moreover, making pur-
chasing choices on the basis of such information
often requires simultaneous comparison of data. To
deal with such situations, networking technologies
are proving very successful because they can be used
to create virtual markets.” These networks are
being established in a number of different ways. In
some cases, sellers, such as airlines, are creating
their own systems and offering buyers access to their
databases.” In others, independent third parties are
establishing network markets to connect multiple

buyers and sellers. Comp-U-Card, for example,
connects more than 500 manufacturers, wholesalers,
and retailers on one computer database for home
shopping.™”

Manufacturers and retailers are also using trans-
mission and storage technologies to extend the
geographic reach of their markets. The increasing
number of video transmission channels< able,
multichannel multipoint distribution service
(MMDS) [aso called wireless cable], and low-
power television (LPTV)--permits sellers to let
buyers browse through products on live or taped
home-shopping television programs. However, be-
cause these media are not interactive, this form of
teleshopping is limited in how responsive it can be
to buyers' specific needs. By far, the most effective
technologies for storing and accessing large quanti-
ties of commercial information are compact disks,
floppy disks, video cassettes, and even digital paper.
These storage media permit tens of thousands of
pages/frames of information to be distributed to
consumers, and trends suggest that storage levels
will significantly increase over time. With the
penetration of VCRs to 53.8 percent of U.S. house-
holds, sdllers are encouraged to produce full-motion
video catalogs or videologs of their products.
Although even more advanced storage media are
now available, the hardware required for their use is
too costly for consumers. One way of decreasing
display costs is by information-sharing via an
electronic network.

Changed relationships can also lead to improved
marketing and sales effectiveness. By offering
buyers hardware and software that facilitate elec-
tronic data interexchange, the seller can cement his
relationship with the buyer because he makes it more
expensive for the buyer to switch to other suppli-
ers.”” Some sellers have gone one step further,
helping buyers to determine what orders to place,
given their past ordering record and general industry
sales. The McKesson drug company, for example,
uses such a system to encourage the sale of its drugs
to pharmacies.”

100Robert |. Benjamin, Thomas W. Malone, and JoAnne Yates, “Electronic Market\ and Electronic Hierarchies,” Sloan School of Management

Working Paper, #1770-86, April 1986.

1011y, fact, airlines are now joining together to share the costs and to facilitate buyers access. Helen Wheeler, “New Savvy in the Skies,” High

Technology, November 1987, p, 36.

102R yssell Mitchell, “How Comp-U-Card Hooks Home Shoppers,” Business \Week, May 18,1987,p.73.

103Schatz, op. cit., footnote 94, PP- 56-@.

104 A Electronic Pipeline That’s Changing the Way That America Does Business,” Business Week, Aug. 3, 1987, p. 80.
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Innovation

The widespread use of storage and reprocessing
technologies in business is creating new sources of
marketing data for advertisers. Many businesses
initially adopted computers to improve the speed
and accuracy of hilling as well as coordination.
However, given the decline in information-storage
costs and the growing value of transactional data,
many of these businesses now recognize the market
value of their records.”Most travel agents, hospi-
tals, banks, universities, insurance companies, and
cable television systems, among others, record their
marketing data for their own purposes or to sell to
others. The development and widespread use of
optical scanning technologies by retailers will un-
doubtedly stimulate this trend.” Also, single-
source research firms are now monitoring the TV
shows people watch, where they shop, the coupons
they use, the brands they buy, and even the
newspapers they read.”

IMPACTS ON ECONOMIC
PLAYERS

The deployment of new communication technolo-
gies in the past has given rise to uneven effects.
Similarly, the uses of communication technologies,
as described in this chapter, will entail losses for
some and create benefits for others. Commenting on
the differential impacts of new technologies with
respect to competition among firms, Michael Porter
has noted, for example:

[Technology] is aso the greatest equalizer, erod-
ing the competitive advantage of even well en-
trenched firms and propelling others to the forefront.
Many of today’s great firms grew out of technolog-
ical changes that they were able to exploit. Of al the
things that change the rules of competition, techno-
logical change is among the most prominent.™

To determine the structural impacts of new
communication technologies and how their costs
and benefits might be distributed within the eco-
nomic realm, it is necessary to identify the players
involved in economic activities and describe the
basis on which they are they related to, or dependent
on, one another. As before, production activities will
be treated separately from exchange activities to
reflect differences in players, the environments in
which they operate, their roles, and their motiva-
tions.

Players and Role Relationships in
Production Activities

Production entails the acquisition, coordination,
and use of labor, capital, and technology to create
goods or services. The ways in which people have
organized to carry out these activities, and the
socioeconomic or philosophical principles that have
served to legitimate particular kinds of work rela
tionships, have varied considerably over time and in
different historical and cultural circumstances.”In
preindustrial societies production was carried out,
for the most part, within the family system.”With
industrialization and the expansion of markets, the
tasks that comprised the production process became
highly differentiated and specialized, requiring that
bureaucratic organizations, in the form of corpora-
tions, be established to integrate them."

Because most business organizations are formal-
ized and relatively structured, their members’ roles
and relationships are reasonably well defined. Using
the schema developed by Henry Mintzberg, as
depicted in the shaded area in figure 5-3, we can
identify five mgjor playersinvolved in the internal,
productive activities of a corporation. They are the:

1. chief executive officer, who assumes the
position at the top of the hierarchy of authority;
2. operators, who are responsible for producing
goods and services, and those who provide

105Ejleen Norris, “Databased Marketing Sets Enticing Bait,” Advertising Age, Jan. 18,1988, p. S10.

106Stewart Brand, The Media Lab: Inventing the Future at MIT (New York, NY: Viking Press, 1987).

107Joanne Lipman, “Single Source Ad Research Heralds Detailed Look at Household Habits, «The \Wal| Street Journal, Feb. 16, 1988, p. 39. Of course,
as aready mentioned, this information is made more valuable by reprocessing technologies that enable market researchers to analyze the massive amounts

of data collected.
108Pgrter, Op. Cit., footnote 56, p.164.

109Zuboff, op. Cit., footnote 5. pp. 224-244.

110For a description of the production of textiles in England both before and after industrialization, see Neil J. Smelser, Social Change in the Industrial
Revolution: An Application of Theory to the Lancashire Cotton Industry 1779-1840 (London: Routeledge & Kegan Paul, rid.).
11For a sociological account of the role Of bureaucratic Organization in economic developments, see Beniger, op, cit., footnote 11. For an historical

account of the emergence of the modern industrial corporation, see Chandler, op. cit., footnote 22.
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Figure 5-3--The Cast of Players
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SOURCE: Henry Mintzberg, Power /n and Around Organizations, Copyright 1983, p. 29. Reprinted by permission of Prentice-Hall, Inc., Englewood Cliffs, NJ.

direct support for them;

3. line managers, “who stand in the hierarchy of
line authority from the CEO down to the
first-line supervisors to whom the operators
formally report;”

4, analysts of the technostructure, whose work
entails the design and operation of planning
and control systems; and

5. support staff, including secretaries, research-
ers, and legal counsel. **

Table 5-2 summarizes the roles and relationships
among these five different sets of playersin business
organizations, and describes how members of each
group typically use their influence within different
spheres to achieve their primary goals. By examin-
ing how the deployment of the new communication

”2Henry Mintzberg, Power In and Around Organizations (Englewood Cliffs, NJ: Prentice-Hall, Inc.,1983), pp- 232-233.



Table 5-2—The Internal Influencers and Their Play of Power

Their rolein the
Internal Coalition

The goalsthey

Their prime means
favor

of influence

Their main reasons
for displacement
of legitimate power

Their fields of play
of internal power

Their favorite
political games

Chief Executive Officer ., ., Overall management of it.

Survival and growth. Authority (personal and
bureaucratic), privi-
leged knowledge, privi-
leged access to the in-
fluential, political skills,
sometimes ideology as
well.

Maintain personal power. Decisionmaking.

Strategic candidate,
counter-insurgency.

Line managers ., . . ... .. Management of its indi-
vidual units.

Growth above all (of units Authority (decreasing as
and organization), sur- descend hierarchy),
vival, balkanization. privileged information,

political skills, some-
times expertise.

Distortions in objectives,
suboptimization, direct
links to external influ-
encers.

Decisionmaking, advice
giving, and execution
(with respect to upper
levels).

Sponsorship, alliance and
empire building, budget-
ing, line v. staff, strategic
candidate, rival camps,
sometimes lording, in-
surgency, and young
Turks.

Staff analysts .,.. , Design and operation of
its systems of bureau-
cratic control and

adaptation.

Bureaucratization, eco-
nomic efficiency, per-
petual but moderate
and well-regulated
change, professional
excellence.

pertise.

Bureaucratic controls, ex-

Means-ends inversion, di- Advice giving.
rect links to external in-
fluencers.

Expertise, line v. staff, stra-
tegic candidate, some-
times whistle blowing
and young Turks.

Support  staffers Indirect support of its

operating functions

For professional staff col- Expertise (for profes-
laboration, perpetual sional staff), Political
but moderate change, will (for unskilled staff,
professional excel- when act in concert).
lence, for unskilled
staff: protection of
social group.

Suboptimizatlon, means- Advice giving
ends reversion, direct
links to external influ-
encers.

Expertise, strategic can-
didate (for professional

staff).

Professional operators . Provision of its operating

functions,

Autonomy, enhancement Expertise.
of specialty, profes-
sional excellence, mis-
sion.

Means-ends inversion, di- Decisionmaking, execu-
rect links to external in- tion.
fluencers,

Expertise, strategic can-
didate, sometimes
young Turks.

Unskilled operators Provision of its operating
functions.

Protection of social group. Political will (when act in
concert).

Group means-ends rover- Execution.
sion.

Insurgency, lording, whistle
blowing.

SOURCE: Henry Mintzberg, Power/n and Around Organizations, Copyright 1983, pp. 232-233, Reprinted by permission of Prentice Hall, Inc. Englewood Cliffs, NJ.
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technologies, as they are applied to create new
business opportunities, might affect each set of
players’ roles, goals, and means of influence-as
they are described in this table—we can draw some
conclusions about how improvements in efficiency,
effectiveness, and innovation might affect those
involved in the production process.

Potential 1 mpacts of New Business
Opportunities on Playersin the
Production Process

Chief Executive Officer

In the discussion of business opportunities, we
have seen how computer networking and decision-
making tools can provide managers with greater
control and more timely and convenient informa-
tion. At the same time, however, if these communi-
cation systems are poorly planned and deployed,
they can contribute to poor decisionmaking and the
deterioration of top management’ s authority.

Within a business firm, communication has tradi-
tionally been channeled and controlled by the people
occupying positions in the management hierarchy.
The rules governing communication reflect the
organizational patterns of authority. Managers up
and down the line interpret and pass on messages to
those above and below them in the hierarchy. In the
process, messages are sorted out, refined, and
tailored to the organizational needs of the receiver.
In this fashion, the chief executive maintains and
supports his privileged position as the most knowl-
edgeable—and, hence, the most powerful-person
in the organization.

Bypassing many of these organizational gate-
keepers, computer networks open the doors to both
unauthorized communication and information over-
load, making it harder for chief executive officers to
perform their roles. The distribution of electronic
information is hard to control, and it can be
exchanged or destroyed without a trace. Moreover,
on computer networks, information tends to be
distributed casually, to everyone, so that all receiv-
ers have to read each message and determine its
particular value for them. Communication over
computer networks also tends to be very informal

and imprecise.  Electronic mail is, moreover,

subject to considerable misinterpretation, because it
“does not provide the receiver with any contextual
clues about the sender’s intent. '’ 114 Given so many
possihilities for distortion, the information the chief
executive receives through electronic channels may
be greatly inferior to that which is filtered through
the organizational hierarchy.

Recognizing the linkages between electronically
mediated communication and the quality of infor-
mation received, many top executives are now
becoming increasingly involved in the design of
corporate communication systems.

Operators

Operators carry out the basic work of a business
organization. Being the furthest away from the
center of authority, they have minimal personal
leverage, especially if they are unskilled.**To have
an effect on the organizations for which they work,
and to be able to influence their roles within them,
operators have had to band together to act in concert.
Given their lack of persona influence and their
dependence on their cohorts, it is not surprising that,
of all of those who are involved in production
activities, operators identify the least with the
organization's formalized goals, and value very
highly their established social relationships with
peers.

To the extent that operators have no organized
base of power, they will have little control over how
communication technologies are employed in the
work environment. Much will depend, therefore, on
how management regards the opportunities pre-
sented by new communication technologies. As the
OTA report, Computerized Manufacturing Au-
tomation: Employment, Education, and the
Workplace, pointed out:

Depending on how tasks are arranged and jobs
designed, programmable automation has the poten-
tial to decrease the amount of autonomy, control, and
challenge available to the worker, or it can increase
variety and decisionmaking opportunities.

Management's strategies and motivations for
introducing programmable automation are key in
determining its impacts. In addition, the nature of

1133ara Kiesler, “ The Hidden Messages in computer Networks,” Harvard Business Review, January/February, 1986. AsKiesler notes, whereas
employees may take great care in composing paper memos accounting for their activities, they are much more inclined to send electronic mail messages

in haste and without much reflection.

1141bid., p. 47.
115Mintzberg, op. Cit., footnote 112, PP- 303"
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labor-management relations will affect the implem-
entation of new technol ogy and its consequences for
the work environment ™

For many who view the new technologies through
the lens of an industrialized past, the primary value
of communication technologies lies in their ability
to reduce costs and to enhance control over opera-
tions. While such opportunities surely exist, an
approach that is based solely on this perspective is
likely to have the most detrimental impact on
operators. It could lead, for example, not only to
problems of deskilling and displacing workers, but
also to increased monitoring of the work force.”™
Moreover, by adhering to such a perspective, busi-
nesses may forego other economic opportunities
that, in the long run, may prove more productive. For
as Paul Strassman has noted:

The sum of many efficient activities may not add
up to an effective information service.™

Alternative views, which in no way demean the
importance of efficiency, focus on the technology’s
ability to both restructure and enhance work rela-
tionships. According to Michael Piore and Charles
Sabel, for example, because new technology allows
business to carry out flexible manufacturing, many
workers no longer need to be organized on assembly
lines; rather, they will be able to work more in
accordance with what, in the long run, is a more
productive arrangement-that is, an arrangement
based on craft principles.™

Similarly, from the perspective of Shoshana
Zuboff, computer-mediated communication tech-
nologies need not be used to undermine or reduce
job-related skills, as they have in the past; on the
contrary, they can be used to “informate” the
operator about the entire productive work process.
As she describesit:

Action-centered skills . . . are built into the tech-
nology as it substitutes for bodily presence—that is
automation. At the same time, activities are made
transparent. They are exposed in detail as they are
textualized in the conversion to explicit informa-

tion-that is informating. In principle, the techno-
logical substitute for bodily presence frees the
human being from having to participate in the
immediate demands of action (and the lengthy
investment in the associated skills). However, the
technology not only frees individuas “from” but
aso frees them “to.” The automating capacity of the
technology can free the human being for more
comprehensive,  explicit, systemic, and abstract
knowledge of his or her work made possible by the
technology’s ability to informate.”

To be successful, such an approach would require
investments in human beings as well as in technol-
ogy. It would, moreover, entail risks for manage-
ment; for a technology that “informates’ is bound to
diminish hierarchy. Posing this dilemma for man-
agement, one corporate vice-president reflected:

What has been managerial access to information
is not as comfortable a notion as it may seem. There
has been a fear of letting it out of our hands—that is
why information is so carefully guarded. It could be
misused or misinterpreted in a way that cannot be
managed. Traditionally, we have thought that such
data can only be managed by certain people with
certain accountabilities and, | hesitate to say, en-
dowed with certain skills or capabilities. But with the
new technology it seems there is an amost inevitable
kind of development if you have a goal of maximiz-
ing al business variables and maximizing the entire
organization’s ability to contribute to that effort. |
don't think you can choose not to distribute informa:
tion and authority in a new way if you want to
achieve that. If you do, you will give up an important
component of being competitive. *

Line Managers

Like the CEO, line managers are responsible for
executing the formal goals of the business corpora-
tion, and they, too, derive much of their authority
from their position within the bureaucracy and the
access to privileged information that this position
affords. In contrast to top management, however, the
line manager is concerned not only about the overall
growth and survival of the firm, but also about

116y §, Congress, Office of Technology Assessment, Computerized Manufacturing Automation. Employment, Education, and the Workplace,
OTA-CIT-235 (Washington DC: U.S. Government Printing Office, 1985), p. 10.

117For an analysis of the issues involved in work monitoring, see U.S. Congress, Office of Technology Assessment, The Electronic Supervisor: New
Technologies, New Tensions, OTA-CIT-333 (Washington DC: U.S. Government Printing Office, September 1987).

118pay| Strassman, T/w Information Payoff: The Transformation of Work in the Electronic Age (New York, NY: The Free Press, 1985), p-117.

119Pjore and Sabel, Op. cit., footnote 3.
120Zuboff, op. Cit., foonote 5, p. 181.
121 A5 quoted in ibid., p. 289.



Chapter 5--Communication and Comparative Advantage in the Business Arena » 131

preserving his or her own particular department, or
sector of responsibility, within the organization.

The widespread deployment of computer-based
communication technol ogy within the business cor-
poration may undermine the line manager's position
in a number of different ways. Many of the simpler
functions that managers perform can be executed
electronically, as we have seen with respect to both
business operations and procurement activities."”
Equally, if not more, threatening to the manager’'s
position is the fact that electronic networks may
replace him in his role as chief communicator.”
Communication networks may also weaken the
manager’ s control over his own domain, since one of
the benefits of the new technologiesis their ability
to create flexible interdepartmental arrangements
that can be constituted on an ad hoc basis for
different tasks.

Not all prognoses of the manager’s future role are
so bleak, however. Paul Strassman, for example,
argues that the business opportunities afforded by
new communication technologies do not necessarily
entail losses for middle management. In fact, he
predicts that future organizations will need more, not
fewer, managers.”In his scenario, however, the
role of management will be completely overhauled.
Instead of acting as coordinator and information
intermediary, the future manager will devote him/
herself to staff development, training, and guid-
ance.” Similarly, Ralph H. Kilman, professor of
business administration and director of the program
on corporate culture at the Graduate School of
Business, University of Pittsburgh, anticipates that
the successful corporation of the future will be a
network organization built around a hub of people
and information, each acting on the other. Under
these circumstances, each company:

... will have to nurture its own unique culture and

develop the quality of its human resources [since]
competitive advantage will rest increasingly on the
way each network organization gathers and accesses
information, makes its decisions and then carries out
those decisions.”

Reflecting some of these developments, we find,
for example, that the General Motors parts plant in
Bay City, MI, recently dismissed one-quarter of their
middle managers. Characterizing the organizational
changes that followed their dismissal, Patricia Carri-
gan, plant manager, notes that:

[Before the cuts] the production manager. . . sort
of stood over the factory and cracked the whip. Now,
hourly workers are monitoring their own time,
authorizing their own payroll and setting their own
vacations . . . Some managers have had to change
their style. '27

Analysts of the Technostructure

The analysts of the technostructure include pro-
fessionals such as planners, accountants, budget
analysts, operation managers, and MIS analysts.”
Although analysts have no bureaucratic authority of
their own, they have influence in the firm, given their
expertise. As a reflection of their professionalism,
their primary goals are:

... professional excellence, perpetual but moderate
and well-regulated change in the organization, ever
increasing bureaucratization, and, as the criterion for
choice, economic efficiency.”

As we move forward into a knowledge-based
society, it isthe analysts of the technostructure who
have the most to gain from the organizational
changes taking place within the business firm.
According to Drucker, it is the knowledge worker
who will replace the mid-level manager in the firm,
giving rise to organizations that are much less

1228 ee also Eliezeer Geisler, “Artificial Management and the Artificial Manager,” Business Horizons, July/August 1986, pp. 17-21.

123peter Drucker predicts, for example, that in future organizations “both the number of management levels and the number of managers can be sharply
cut. Thereason is straightforward: it turns out that whole layers of management neither make decisions nor lead. Instead their main, if not their only,
function is to serve as ‘relay s'--human boosters for the faint unfocused signals that pass for communication in the traditional pre-information
organization. '’ Peter Drueker, “The Coming of the New Organization, '’ Harvard Business Review, January/February 1988, p. 45. For a discussion of how
these changes are taking place, see Sally Lehrman, “Middle Managers Face Squeeze as Firms Try New Structures, “ The Washington Post, Sept. 4, 1988,

p. H2.
124Strassman, op. Cit., footnote 118, pp. 196-199.

125 big.

126R alph H. Kilman, “Tomorrow’s Company Won't Have Walls,” The New Y ork Times, June 18, 1989, p- 3.

127] shrman, Op. cit., footnote 123.
128Mintzberg, Op. Cit., footnote 112, p. 136.
1bid., 0. 137.
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hierarchical than they are today.” The technical
analyst will aso benefit from the increased opportu-
nity for professional contact and collaboration that
electronic networks provide.

One group of analysts that is playing an increas-
ingly important role in business is the information
systems managers.” Responsible for integrating
and controlling corporations’ distributed databases,
the manager is becoming more and more involved
with issues involving corporate strategy at the
highest levels of management.™

Support Staff

The support staff includes members of al groups
who provide services in support of the basic
operational function of a business firm. Including
both skilled and unskilled workers, they range from
cafeteria workers and secretaries to public relations
specialists and legal counsels.” Because new
communication technologies alow many of their
services to be easily purchased outside of the
corporation, members of the support staff are among
the most vulnerable to technological change. More-
over, with a worldwide communication system,
there is a much larger pool of potential workers to
draw on, reducing the leverage of U.S. workers even
more. In this situation, as in the case of operations
workers, the unskilled are at the greatest disadvan-
tage.

Given the growing importance of the service
sector of the economy, one group that could suffer
disproportionately from the widespread deployment
of computer-based communication systems is office
workers. A 1985 OTA study on office automation
found, for example, that there will be a significant
reduction in the hours associated with a given
volume of information-handling. This will entail a
reduction of jobs primarily in clerical/support occu-
pations, but also in low-level supervisory or man-

agement jobs.” Moreover, because women and
minority groups are disproportionately represented
in these kinds of jobs, they are likely to be affected
most. For those who retain their jobs, automation
may have more beneficial effects, reducing the more
trivial aspects of work and requiring workers to
acquire broader, more process-oriented skills.™*

Communication technologies will aso alow
workers more freedom and flexibility in determining
the time and location of their work. Much office
work, for example, can be done in the home using an
electronic network. The work-at-home option is not
without controversy, however. To date, there have
been a number of failed experiments, which illus-
trate some of the problems that might arise.*Many
fear that working at home may create a growing pool
of contingent workers who will have neither job
security nor benefits.”” Moreover, trade unionists
have pointed out that an increase in the supply of
contingent labor will depress the wage rates and
reduce the bargaining power of the full-time em-
ployed.

Roles and Relationships in Market Activities

Exchange activities entail the transfer of goods
and services, either as inputs or outputs of produc-
tion. In capitalist societies these activities are
regulated by the mechanism of the market. Thus, to
understand the roles and relationships involved in
such exchanges, it is necessary to begin by looking
at the dynamics of the marketplace.

In the most general sense, the market is the entire
web of interrelationships that comes into play in the
buying and selling of products.™ For a market to
exist and for an exchange to take place, two roles are
essential: those of the producer and consumer. More
often than not, however, other players perform the
role of intermediaries, facilitating the exchange.

130Drucker, op. cit., footnote 123.

131 R, Orazine, “Why MIS Managers are Becoming Network EXperts,. ooy nications, January 1988, pp. 103-104.

132]bid. See also Rockart, op. cit., fOOtnOte 90.
133 Mintzberg, op, cit., footnote 112, P- 137.

134y.S. Congress, Office of Technology Assessment, Automation of America's Offices, OTA-CIT-287 (Springfield, VA: National Technical

Information Service, 1985), p. 15.
1351bid.

136F, 5 discussion, see Barbara Tzivanis Behham, “There 1s No Place Like Home,” Best’s Review, May 1988, pp. 33-38.
137Richard S. Belous, The Conference Board, “The Telecommunications Industry, Contingent Workers, and the House of Labor,” paper presented at
The George Washington University Conference on Telecommunications: An American Industry Under International Pressure, Airlie, VA, May 9,1988.

138Steiner, op. cit., foomote 11, p. 575.
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Intermediaries include, for example, wholesalers,
retailers, advertisers, and media-owners.

In contrast to a business organization in which
roles are hierarchically structured and relatively
stable, the relationships in a market are dynamic,
changing in accordance with the specific set of
circumstances in which economic actors come
together. These circumstances can be classified as
those of monopoly, oligopoly, competition, or mo-
nopsony, depending on five basic forces:

. threat of entry by new firms,

. threat of substitution,

. bargaining power of buyers,

. bargaining power of suppliers, and

. the rivalry among current competitors. ™

The structure of the market, and hence the
relationships between producers and consumers, can
be significantly altered by the introduction of new
technologies. The deployment of a new technology
may give rise to significant economies of scale and
scope, providing a producer with a quasi-natura
monopoly. Thus the mom-and-pop electronic stores
that set up community antennas in areas where
broadcast television reception was poor enjoyed
near-monopoly status in their markets. On the other
hand, new technologies can also undermine an
existing monopoly; for example, VCRs, MMDS,
and direct broadcast satellites (DBS) may have this
effect on cable television’s monopoly on delivery of
commercial-free movies to the home.

Consumers

To make “optima” buying decisions—and hence
to maximize their leverage vis a vis producers—
consumers require perfect information about prod-
ucts and their costs. However, they generally depend
on producers and retailers for the information they
need to make purchases. Such information, which is
designed primarily to promote sales, is often incom-
plete and biased. The search costs of obtaining
accurate information about all competing products,
in terms of time and travel costs, are often so high
that consumers rarely pursue such searches. Instead,
they accept a choice that is satisfactory but subopti-
mal.

New technologies can greatly reduce the con-

sumer’s information and transaction costs.” By

making it possible for producers and retailers to
deliver large amounts of commercial information
directly to the home or office, new communication
technologies may benefit consumers in a number of
different ways. These include allowing them to
make purchases without traveling; helping them to
locate the specific products they want; providing
them with more timely, and more perfect, compara-
tive information about their choices; and facilitating
the ordering process.

The new technologies will also reduce the con-
sumer’s dependence on traditional intermediaries,
such as advertisers and retailers. At the same time,
however, the consumer will become more dependent
on the media companies that control the new
pipelines through which commercial information
flows.

The kinds of benefits that the consumer derives
from the new technologies will depend on several
factors. Incompatibility may limit their usefulness.
Moreover, the cost and complexity of equipment and
services may limit their availability. Those without
the technology could suffer badly, if exits from the
traditional retailer market led to increased travel
time, decreased service, and higher prices based on
lower volumes. In addition, al consumers may be
worse off, to the extent that the cost of the service
exceeds previous travel and transaction costs.

Consumers may also have mixed feelings about
unsolicited advertisements. Some may find them
valuable as sources of commercial information, and
some may find them entertaining. Others, however,
will find unsolicited commercial messages intru-
sive. Those most offended by this kind of advertising
can, to some extent, evade it by using technologies
such as the remote control devices for TVs and
VCRs and telephone services such as Customer
Local Area Signaling Service (CLASS). CLASS
indicates whether or not incoming calls are from
numbers the customer has previously stored in a
computer

Consumers may also have concerns about their
rights to privacy and the data that are collected as a
result of their economic transactions. On the other
hand, some may be concerned if data about them are
not collected and stored, in that they might, as a

139Porter, op. cit., footnote 57, ch. 1.

140For a more detailed account of the opportunities for consumers, see ch. 8.
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result, be excluded from certain economic opportu-
nities. 141

Producers

The new technologies will provide producers with
more pathways to access consumers directly, sub-
stantialy reducing their dependence on retailers and
perhaps even advertisers. These technologies will,
moreover, help producers to collect, store, and
analyze market data in a much more cost-effective
way. To the extent that the delivery of tangible items
is facilitated by communication technologies, it will
be easier for producers to promote teleshopping.

At the same time, however, producers may
experience much greater competition. Consumers
will have much more information, and markets will
be much broader in geographic scope.

To defend against consumer cost comparisons,
producers might use incompatible catalog systems,
as a number of them are presently doing in the area
of business-to-business sales, 142 If pursued to con-
siderable success, however, such a strategy might
come into conflict with antitrust law as it is
embodied in the “essential facilities doctrine.”

Intermediaries

Local retailers manage the forums through which
a considerable amount of product information
passes. One of their key functions in the exchange
process is a selective one. Because the space used to
display products is not without costs, retailers must
choose carefully what they sell. Thus, they reduce
the range of products available to consumers. As
intermediaries, however, they are dependent on both
producers and consumers. Their success depends on
their ability to both attract the right products and
correctly anticipate consumer needs.

With the development of electronic shopping
centers and malls, local retailers will face much
greater competition both in terms of the number of
their competitors as well as prices. Their ability to
succeed will depend on the popularity of electronic

shopping, the extent to which they can reduce costs,
and/or their ability to differentiate their products and
enhance the value of traditional shopping. For
example, retailers might use their knowledge of
market demand to select the most likely big sellers
and secure cost-justified volume discounts from
producers. Or they might offer enhanced services
such as an entertaining environment or salespeople
with special expertise.

Large, national retailers that collect transactiona
data-like credit-card and telephone companies,
banks, and airlines-and local retailers employing
scanning technologies will gain market power by
virtue of their data. Producers and retailers wanting
that data will become more dependent on these
retailers, and, to the extent that laws of privacy and
property permit, they may seek greater access to it
either by sale, joint agreement and joint ventures, or
by acquisition. Access to this kind of data can
constitute significant barriers to entry.

Owners of real estate used by retailers have also
played an intermediary role in the process of making
and executing purchasing decisions. They serve as a
physical “pipeline” through which product informa-
tion passes. In much the same way as the retailers,
owners of shopping centers are vulnerable to the
development of electronic shopping.

The new technologies are significantly decreasing
the dependence of producers, retailers, and advertis-
ing agencies on the traditionally dominant communi-
cation media such as newspapers, television, radio,
and magazines. As new communication media such
as VCRs and tapes, videotex, and cable television
gain larger audiences, the traditional media will lose
a share of the total. Similarly, as improvements in
the use of market research data permit personalized
contacts via the mails and electronic media, and the
use of desktop publishing and automatic-dialer and
recorded-message players become more economi-
cal, the position of the traditional media will
deteriorate even further.

141For a discussion of how this kind of economic segmentation might reinforce class segmentation, see Terry Curtis, “ The Information Society: A
Computer-Generated Class System?’ Vincent Mosco and Janet Wasko (eds.), The Political Economy of Information (Madison, WI: University of

Wisconsin Press, 1988), ch. 5.

142Fr €xample, one of most important reasons why McKesson Drug and the airlines established their purchasing systems was to cement their

relationships with their buyers. If these proprietary systems are economically impractical to duplicate, and yet are essential to effective participation in
a market, then competitors would have alegal right to reasonable access under the “essential facilities doctrine.” This doctrine prohibits firms with
monopoly control over an essentia facility from using this control, without a legitimate business reason, to foreclose competition in a market in which
they participate. For a discussion, see Peter Marx, “The Legal Risks of Using Information as a Competitive Weapon,” International Compuser Law
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The electronic mediawill also be favored over
traditional mediato the extent that consumers shop
on electronic networks rather than by traveling to
stores. Since those who supply storage and transmis-
sion will have so much to gain, thereislikely to be
greatly increased competition between existing
cable and telephone companies for the right to
provide these services. Such traffic will alow
suppliersto collect and compile valuable marketing
research data

Advertisers have traditionally helped producers to
identify the most likely buyers, create presentations
to attract them, and identify the most efficient media
for sending these messages. To the extent that
producers use new technologies to execute these
functions and to link themselves directly to consum-
ers, advertiser may be displaced.

As aready mentioned, new technologies also
alow consumers to evade advertising. The loss of
television audience resulting from consumers using
remote control devices for zipping, zapping, and
flipping is still being investigated, but advertisers
have expressed considerable concern. 143 One ap-
proach they might adopt is to produce short mini-ads
that are difficult to zap, or ads that are incorporated
into entertainment programs. Absent an effective
strategy, advertisers may be unwilling to pay the
media as much for delivering audiences, and produc-
ers may be induced to deal directly with consumers.

Another intermediary to be affected is that of
delivery services. This area will experience in-
creased demand if more buyers use communication
technologies to make purchase decisions and place
orders, rather than traveling to retailers.

KEY FACTORS AFFECTING
OUTCOMES

Notwithstanding the numerous business opportu-
nities that new communication technologies afford
and the extensive publicity they have received, most
corporations have been slow to adopt these new
technologies, or to employ them in strategic ways.
Instead of viewing the new technologies as a way of
rethinking and restructuring their activities, most

firms still regard technology primarily as a means of
reducing costs and expanding markets.”Not sur-
prisingly, large companies that can afford to develop
their own networks, as well as service companies
whose primary activities entail data-processing and
data exchange are the most advanced and sophisti-
cated in their yse of communication and information
technologies. “As Margie Semilof has described

the situation:

When it comes to communications, the country’s
largest users vary widely in levels of expertise.

For example, there's the fortunate few who aren’t
on the same technologica learning curve as the rest,
because their business is in computers and/or com-
munications. This group includes IBM, AT&T,
Digital Equipment Corp., Hewlett-Packard Co.,
Unisys Corp., and the regiona Bell holding compa-
nies.

A second class is comprised of stellar users—
companies with strong engineering departments that
for years have been using communications to solve
their business problems. This group includes such
well known technology |eaders as General Dynam-
ics Corp: Eastman Kodak Co.; Ford Motor Co.: and
Sears, Roebuck and Co.

But many Fortune 100 companies have no in-
house expertise and—as does the rest of the user
community-rely on pluck and luck to solve their
networking problems. This class of users, analysts
say, typicaly lags about three to five years behind
the rest of the Fortune-sized pack. These companies
generally develop other aspects of their busi-
Nesses.

The full impact of new technologies in the
business arena will depend on how and under what
circumstances they are deployed. Just as these
technologies give rise to benefits, so they may also
create a number of new socia problems for poli-
cymakers. These problems can be summarized as:

e worker displacement and retraining, a problem
that will no longer be confined to the lower
levels of the employment scale, but will extend
to the realm of management as well;

e defining the privacy rights of individualsin an
environment-in which information about indi-
viduals can be easily compiled and distributed,

143These actions have beenreferred to as “video grazing.” For a discussion, see Peter Ainslie, “Confronting a Nation of Grazers,” Channels, September
1988, pp. $4-62; and “Zapping the Tv Networks” US. News and World Report, June 1, 1987, p. 56.
144Stephen Boyd, “Telecom’s Quest,” CommunicationsWeek, CLOSEUP, Feb. 29.1988, PP. 14-15 -

WSDatamation, Sept. 1, 1987, p. 47.

146Margie Semilof, "Communication Gap,” CommunicationsWeek, CLOSEUP, June 13,1988, p. C9.
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and in which the value of personal data has a
high market value;

. equity for small businesses, given the growing
strategic value of communication systems in
the business arena, and the economies of scale
entailed in developing, deploying, and operat-
ing such systems; and

« maintaining and modernizing the public com-
munication infrastructure, as more and more
businesses find it to their advantage to develop
their own communication networks as part of
their competitive strategies.

OTA identified a number of key factors that, over
the long run, will determine whether or not, how, and
with what effects U.S. businesses will exploit the
opportunities afforded by new technologies. These
include:

« the compatibility and interconnectivity of in-
formation systems,

« the laws concerning the use of information,

+ economic and technical resources,

« corporate culture and organizational structure,

« developments in international trade and inter-
national telecommunication regulation,

« domestic regulatory policies, and

« the availability of a skilled work force.

Compatibility and I nterconnectivity of
Information Systems

Electronic mail, local- and wide-area networks,
programmable manufacturing, and relational data-
bases al require interconnection. Hence, one of the
most significant factors determining whether busi-
nesses can take advantage of new communication
technologies is the degree to which the various
systems being developed and used by businesses can
communicate effectively with one another. Thus, as
depicted in table 5-3, we see that in arecent survey
of large-business users the lack of standards was
cited as the most critical factor inhibiting the
strategic deployment of new communication tech-
nologies. 147

Table 5-3-Main Obstacles to Effective and
Strategic Use of Internetworking

Percentage of
respondents
mentioning problem

Obstacles

Lack of unifying standards . . ... ... 90.1

Vendors' inadequate understanding
ofusers’'needs............... 83.5

Service limitations . . . ............ 82.6

Product limitations . .. ............ 82.2

Total Responding: 568

NOTE: No other “obstacle” was mentionedby more than half the survey
respondents.
SOURCE: CommunicationsWeek’s Fifth Annual Communications Manag-
ers Survey, CommunicationsWeek, CLOSEUP, Sept. 12, 1968,
p. Cl O. Copyright 1986 by CMP Publications, Inc., 600 Commu-
nity Drive, Manhasset, NY 11030. Reprinted from Communica-
tionsWeek with permission.

To obtain the kind of communication required by
business will necessitate more than simple physical
interconnection; it will:

... require the logical interconnection of a corpo-
ration’s dispersed information processing assets—
hardware, %/stems software, user applications and
data bases. ™

With this kind of connection, users will find it
easy to negotiate their way through the entire
corporate communication system-which will ap-
pear to be a single, integrated whole—accessing a
wide array of resources and data.””

Perhaps the most important reason why many
businesses have been unable to achieve this state of
interconnectivity is the lack of some key technical
standards. A number of these standards, such as
those for Open Systems Interconnection (OSl) and
Integrated Services Digital Networks (ISDN), are
now being negotiated in international standards-
making fora. Other more or less de facto standards,
such as IBM SNA, are evolving in the market-
place. *"However, because standards significantly
affect competitive relationships, the process of
establishing them can be long and contentious. Thus,
a number of gaps in the area of technical standards
till exist, some of the most critical of which are:

147For a discussion, see Steven Titch, Margie Semilof, and John Berrigan, “ Missing Links,” Commun icationsWeek, CLOSEUP, Sept. 12, 1988, pp.
C6-C7; and Christine Bonafield and Paul Korzeniowski, “Neither Standards, Nor Understanding,” CommunicationsWeek, CLOSEUP, Sept. 12, 1988,

pp. C10-C1 1.

1481 arry DeBoever, “Trek Toward Connection,” Computerworld, Nov. 16, 1987, pp. S1S13.

149bid.
150Tbid., p. S2.
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« protocols supporting cooperative processing
applications in peer relationships;

+ standards for local area networks, which to date
are still relatively immature;

+ broadband ISDN standards;

+ network management standards,

+ document interchange standards; and

« standards for electronic data interexchange.”™

This issue of network interoperability affects not
only the realm of business, but also all other realms
of communication. It is analyzed in depth in chapter
11.

Legal Framework for Employing I nformation
in the Business Environment

Just as a commercial and legal infrastructure was
required in the 19th century for businesses to exploit
the economic advantages afforded by the railroad
and the telegraph, so too will new information laws
be required if corporations are to employ informa-
tion and communication technologies as part of their
competitive strategies. As Peter Marx has noted, the
use of new technologies for business gives rise to
considerable legal uncertainty, since:

... the legal system has yet to generate a body of law
capable of resolving the legion of questions posed by
information--questions that have only recently sur-
faced as user capabilities, expectations, and use of
information and information technologies have dra
matically changed.”™

One mgjor area of uncertainty is that of privacy
law. When Congress passed the Privacy Act in 1974,
it declined to include the private sector within its
provisions.” With more and more businesses
seeking to package and distribute transactional data,
the pressure to extend to corporations the rules
regulating government’s use of personal data, or to
create new rules, is likely to mount.”™

Anocther gap in information law relates to product
liability and the negligent use of information. The
courts will need to determine, for example:

. Who has rights to damages incurred because of
inaccurate information?

. What responsibility does a corporate-user have
to ensure the reliability and accuracy of the data
that it uses, even when they are supplied by
someone else?

. When should information be classified as a
service and when as a product? and

. Should the standard of liability be negligence,
and or might strict liability apply?

Other areas that are likely to require legal
attention include antitrust law, tax law, intellectual
property law, as well as laws governing electronic
filings for regulatory purposes. In a global economy,
moreover, these gaps will need to be filled in, not
only with respect to domestic law, but also, and
increasingly, with respect to international law as
well.

Economic and Technical Resources

Whether or not businesses will be able to make
strategic use of new technologies will aso depend
on the extent of their financial and organizational
resources. One D3 circuit, for example, which
provides a transmission pipeline that operates at the
rate of 45 megabits-per-second, costs approximately
$1 million per year. Thus, the costs of operating a
large-scale telecommunication system can be great.
It has been estimated, for example, that the annual
expenditures of the top 100 communication users
range from between $1 billion at the top of the list to
about $20 million at the bottom, with the average
expenditure falling between $50 million and $100
million. " Moreover, as can be seen in figure 5-4, by
1993, telecommunication expenditures are likely to
constitute approximately 10 percent of the Fortune

1511bid., Pp. S9-S1O.
152Marx, Op. Cit., footnote 142, p-19.

153The Privacy Actof 1974 was designed to address the tension between the individual’s interest in personal information and the Federal Government's
collection and use of that information. For a discussion, see U.S. Congress, Office of Technology Assessment, Federal Government Information
Technology: Electronic Record Systems and /ndividual Privacy, OTA-CIT-296 (Springfield, VA: National Technica Information Service, June 1986).
See also Deborah G. Johnson and John W. Snapper, Ethical issuesin the Use of Computers (Belmont, CA: Belmont Publishing Co.), part 3.

154]n an effort to forestall such ah Occurrence, some companies, such as Warner-Amex, have worked toward developing voluntary standards with which

businesses might comply.

155 Marx, op. Cit., footnote 142. See also Johnson and Snapper, op. cit., footnote 153; and Jaap H. SPOOT, “Database Liability: Some General Remarks,”

International ComputerLaw Adviser, vol. 3, No. 7,April 1989, pp. 4-9.

156Jim Foley, “Our First Look at the Top 100 Communication Users,” CommunicationsWeek, CLOSEUP, May 1, 1989, p. C3.
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1000 companies budgets, up from 8 percent
today.”

Given such costs, it is clear why it has been
primarily the largest companies that have made the
greatest use of the new communication technolo-
gies.” As can be seen in table 5-4, al of the top 50
telecommunication-users in the United States earn
annual revenues of more than $3 billion. In this
context, it is clear why a number of companies,
citing cost as well as the lack of technical expertise
as the reason for their decisions, have given up their
efforts to deploy and operate their own private
communication networks.™

Large businesses have a number of advantages
over small companies in deploying new technolo-
gies. By buying in much greater quantities, they are
often able to negotiate higher-quality service and
lower prices either from the traditional telephone
companies or from others. As the Chief Executive
Officer of one network management company has
noted:

Here is where large companies and their fat
contracts have two key advantages over a smaller
user. Small companies are often stuck with buying
vendor vanilla. Nothing can set them apart from the
competition, strategically. Large companies, how-
ever, can do some substantial tailoring, which can
give them an edge. Thisis adistinct reversal of the
concept that says smaller companies can be more
innovative than big companies. *

The same is true with respect to gaining access to
market data and strategic information. Large con-
glomerates, which are able to aggregate multiple
data sets from multiple sources, are better off than
smaller fins. If, as in the past, new communication
technologies increase the minimum efficient scale of
operations generally, the large multinational enter-
prise may have the most to gain. Large users also
have more clout than smaller companies in negotiat-
ing standards.

Small manufacturers, moreover, are confronted
by a number of problems that are unique to them. For

Figure 5-4-Spending for Communications by Large
Users, 1983-1993 Comparison
(Percent of Total Operating Budget)
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SOURCE: Copyright 1969 by CMP Publications, Inc., 600 Community
Drive, Manhasset, NY 10030. Reprinted from Communica-
tionsWeek with permission.

example, it is much harder for them to obtain
financing for new technologies. And while large
manufacturers may be able to absorb the cost of
$70,000 for computerized tools, it is much more
difficult for any of the 200,000 small manufacturers
in the United States who view $10,000 as a major
investment. Even more important is the fact that
small companies rarely have the know-how required
to take full advantage of the new technologies.”

Corporate Culture and
Organizational Structure

Existing corporate culture and organizational
structure may also inhibit the use of communication
technologies for strategic advantage.” For, as
Howard Anderson of the Y ankee Group has noted,
the strategic use of telecommunicationsis:

... hot a hardware issue; it is a mind-set issue. The
communications user today has a wide range of
technical options from which to choose solutions.
The problem is that there is a pattern of corporate
behavior based on repeating certain established ways
of doing things that can be a real impediment to

157Candee Wilde, “Analysts See Happy New Year: Budgets Up,” CommunicationsWeek, Jan. 2,1989, pp. 1,29.
158peter Cowhey, ““The Globalization of Telephone Pricing and Service, " Telecommunications, January 1988, p. 30. See also Semilof, oP. cit., footnote

55, pp. C6-C8.

159For a discussion, see John Foley, “Problems Force Users to Retrench,” CommunicationsWeek. Nov. 7, 1988, pp. 1, 62; and John Foley, “Merill
Shifts Gears; Solicits Network Bids,” CommunicationsWeek, Oct. 31, 1988, pp. 1,55.

160Semilof, op. Cit., footnote 146, p. C13-C14.

161 Kochen, op. cit., footnote 67; see also Kirk Victor, “Help Wanted, Badly,” National Journal, Mar. 25, 1989, pp. 730-734.
162§ee Clinton Wilder, “*Corporate Culture Is Keg, to IS Success,” Computerworld, May 22, 1989, p. 61.
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Table 5-4-Top 50 U.S. Communication Users

Employees Revenues

Rank Company Primary business (in thousands) ($billions)
1 General Motors Corp., Detroit, M. . .. ................... Automotive 813 101.78
2 General Electric Co., Fairfield, CT ..................... Manufacturing 302 40.52
3 Citicorp/Citibank N.A., New York, NY. . .................. Banking 90 119.56
4. IBM, Armonk, NY . ... ... Computer 389 54.22
5. American Express Co., New York, NY .. ................. Finance 84 17.77
6 Westinghouse Electric Corp., Pittsburgh, PA . .. .......... Manufacturing 112 10.68
7 McDonnell Douglas Corp., St. Louis, MO . .. ............. Aerospace 112 13.34
8 Sears Roebuck and Co., Chicago, IL .. ................. Retail 500 48.44
9.  Ford Motor Co., Dearborn, Ml . . .......... .. ... ... .... Automotive 350 71.64

10. Boeing Co., Seattle, WA . . .. .. ... ... Aerospace 136 15.36

11.  Rockwell International Corp., El Segundo, CA .. .......... Manufacturing 116 12.12

12.  Prudential Insurance Co. of America, Newark, NJ . .. ... ... Insurance 66 14.05

13.  Lockheed Corp., Calabasas, CA . ......... ... ... ....... Aerospace 99 11.32

14.  Xerox Corp., Stamford, CT ... Manufacturing 99 15.13

15.  United Technologies Corp., Hartford, CT . .. ............. Manufacturing 190 17.17

16. ITT Corp., New York, NY . .. .. ... ot Manufacturing 120 19.53

17.  Unisys Corp., BlueBell, PA .. ... ... ... ... ... ... ..... Computer 93 9.71

18.  Union Carbide Corp., Danbury, CT .. ................... Manufacturing 43 6.91

19. Texas Air Corp., Houston, TX . . ......... .. ... ... ..... Airline 70 8.48

20,  United Parcel Service of America Inc., Greenwich, CT . . . .. Transportation 192 9.68

21.  BankAmerica Corp., San Francisco, CA................. Banking 65 76.29

22. E.l. du Pont de Nemours & Co., Wilmington, DE . . .. ... ... Manufacturing 140 30.47

23. Raytheon Co., Lexington, MA . . ... ....... .. ... .. ...... Manufacturing 77 7.66

24.  Allied Signal Inc., Morristown, NJ . .. ................... Manufacturing 115 11.12

25.  CaterpillarInc., Peoria, IL................ ... ... ... Manufacturing 54 8.18

26.  Chase Manhattan Corp., New York, NY ................. Banking 42 68.58

27.  J.P.Morgan & Co. Inc., New York, NY . ................. Banking 164 3.99

28.  General Dynamics Corp., St. Louis, MO .. ............... Aerospace 105 9.34

29.  Chrysler Corp., Highland Park, Ml . . ... ................ Automotive 141 26.28

30. USXCorp., Pittsburgh, PA ... ... ... ... Manufacturing 54 13.90

31.  First Interstate Bancorp., Los Angeles, CA . .. ........... Banking 36 37.57

32.  Honeywell Inc., Minneapolis, MN . . .. .................. Manufacturing 79 6.68

33. Digital EQuipment Corp., Maynard, MA . ... .............. Computer 111 9.39

34.  AMR Corp., Dallas/Ft. Worth, TX ... ................... Airline 65 7.20

35. Eastman Kodak Co., Rochester, NY . ................... Manufacturing 124 13.31

36. J.C.PenneyCo.Inc,Dallas, TX . ..................... Retail 181 15.33

37.  Pepsicolnc., Purchase, NY ........................... Manufacturing 225 11.49

38. Metropolitan Life Insurance Co., New York, NY ........... Insurance 36 13.96

39.  Chemical New York Corp., New York, NY . .............. Banking 29 55.51

40. Amoco Corp., Chicago, IL . ......... ... ... ... .. .... Qil 47 20.17

41.  May Department Stores Co., St. Louis, MO . ............. Retail 143 10,31

42.  Minnesota Mining & Mfg. Co. (3 M), St. Paul, MN . . ........ Manufacturing 82 9.43

43.  Merrill Lynch & Co. Inc., New York, NY . . ................ Finance 43 10.87

44.  Texaco Inc.,, White Plains, NY .. .. ..................... (o] 50 34.37

45.  Cigna Corp., Philadelphia, PA . .. ...... ... . ... ...... Insurance 48 16.91

46. UAL Corp, Chicago, IL . . ... ..o Airline 66 8.29

47.  Federal Express Corp., Memphis, TN .. ................. Transportation 41 3.20

48. R.H.Macy & Co. Inc.,, New York, NY .. ............... ... Retail 54 5.21

49.  First Union Corp., Charlotte, NC . . ..................... Banking 20 17.43

50. Mobil Corp., New York, NY . ... ... . i Oil 121 56.72

SOURCE: Copyright 1969 by CMP Publications, Inc., 600 community Drive, Manhasset, NY 11030. Reprinted from CommunicationsWeek with
permission.
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using technology to solve, not aggravate, business
problems.™

Explaining why U.S. managers have had difficul-
ties reaping the advantages of new technologies,
Robert Hayes and Ramchandran Jaikumar echo this
same point of view. They note:

For years, manufacturers have acquired new
equipment much in the way a family buys a new car.
Drive out the old, drive in the new, enjoy the faster,
smoother, more economical ride-and go on with
life as before. With the new technology, however,
“as before” can mean disaster. Executives are
discovering that acquiring an FMS [flexible manu-
facturing system] or any other advanced manufactur-
ing system is more like replacing that old car with a
helicopter. ™

All too often, senior managers tend to view
communication technologies merely as operational
tools, or as a means for improving productivity.'
The tendency to see technology from this narrow
perspective stems in part from budgetary practices
that look for benefits within a 2-year payback
period.” Organizational resistance to deploying
new technologies may also emerge as traditional
titles and roles are redefined, skill-mix requirements
are broadened, and the traditional bases for measur-
ing performance are reevaluated.”” As Anderson
has pointed out, in the future, communication
managers are going to have to become chief network
officers, and as such they will need to have a much
greater grasp of basic business objectives.”

Compounding the problems of organizational
adjustment is the fact that taking advantage of new
technologies will require interorganizational as well

asintraorganizational changes. Turf problems are
likely to emerge insofar as technological develop-
ments serve to favor some jobs over others. For
example, one group that has benefited from the
enhanced role of information and communication in
business is the management information systems
(MIS) manager. As one industry observer describes:

The 1980s are seeing the rise of a new breed of
computer managers. The new MIS managers capital-
ize on the mystery surrounding the computer as an
advantage to maintain their positions. The new MIS
managers are more expansionist; they are more
willing to take risks than their data processing
predecessors.

These managers have also discovered a new and
powerful tool to further their positioning-the local
area network."”

International Trade and Foreign
Communication Policies

Foreign trade policies and the telecommunication
policies adopted in other countries will also be a
factor determining the extent to which U.S. busi-
nesses can take advantage of the global opportuni-
ties presented by new communication technolo-
gies.” As described in chapter 12, many countries
throughout the world are, like the United States,
reevaluating the strategic role of communication in
their societies and, in that light, their telecommuni-
cation policies as well. One change that is likely to
have a significant impact will be the development of
a single European market by the year 1992.™"

Depending heavily on their own private networks,
many international business-users have a considera-

|@ Howard Anderson, “Using Telecommunications Strategically,” Telecommunications, January 1989, p. 41.

163 Howard Anderson, “ Using Telecommunications Strategically,” Telecommunications, January 1989, ). 41.
164Robert H. Hayes and Ramchadran Jaikumar, “Manufacturing’s Crisis: New Technologies, Obsolete Organizations,” Harvard Business Review,

September/October 1988, pp. 77-85.

165)ohn Poulos and Fritz Ringling, “Communications As a Strategy Tool,” CommunicationsWeek, Feb. 29, 1988, p. 6; see also Michael L.
Sullivan-Trainer, '’ The Push for Proof of Information Systems Payoff,” Computerworld, Apr. 3,1989, pp. 55-57; and Stephen Boyd, “Telecom’s Quest,”

c ommunicationsWeek, CLOSEUP, Feb. 29, 1988, pp. 14-15.
166Boyd, op. Cit., footnote 165, P-50-

167John Poulos and Fritz Ringling, “Secking an Organizational Fit,” CommunicationsWeek, CLOSEUP, Feb. 29, 1988, p. 18.

168 Anderson, op. Cit., footnote 163, p. 42.
169Qrazine, op. Cit., footnote 131.

170For one discussion, see Leland L. Johnson, “International Telecommunications Regulation,” pgja R. Newberg (cd.), New Directions in
Telecommunications Policy, vol. 1, Regulatory Policy: Telephony and Mass Media (Durham, NC: Duke University Press, 1989), pp. 92-122.

IT tFor one discussion, See Henry Goldberg, «A .S, Observer’s Vi,, f the Green paper, " Telematics, May 1988, PP. 1-8; see also Oswald H. Ganley,
International Communications and Information in the 1990s: Forces and Trends, Program on Information Resources Policy, Center for Information

Policy Research, Harvard University, Cambridge, MA, 1988; and N.P. Costello, “The Green Paper and the Regulatory Environment,” International
Computer Law Adviser, vol. 3. No. 6, March 1989, pp. 13-18.
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ble stake in the outcome of these international
developments. " Ideally, these big users would like
to have access to these dynamic markets and be able
to configure their networks on an international basis
to suit their own particular needs. To achieve this
they will need to have the freedom, for example, to
create their own mixture of synchronous and asyn-
chronous data traveling at different speeds, using the
best codes and protocols.”Moreover, American
businesses want to be able to freely choose their
customer-apparatus and value-added network serv-
ices, and to have access to the public network when
their own systems are overloaded. Under present
circumstances, it is unlawful in many countries to
exercise such freedom.” As one industry observer
has noted:

... there’'samost no end to the interference by
European governments. Private microwave net-
works, which are al but taken for granted inthe U. S,
are virtually outlawed al over Europe. Satellite
networks are O.K.—if you use the PTT's equipment
and let the International Telecommunications Satel-
lite Organization (Intelsat), which is jointly owned
by the U.S. and 113 countries, perform the transmis-
son...

In the meantime, it can take years just to get
approval from a government phone authority such as
the Deutsche Bundespost to hook equipment such as
mokd%rgs or data multiplexer to the public net-
work.

American businesses will also be affected by
international trade and communication policies.
These rules and regulations are now being negoti-
ated in a number of international fora such as the
General Agreement on Tariffs and Trade (GATT),™
the International Telegraph and Telephone Consul-
tative Committee (CCITT),” and the World
Administrative Telephone and Telegraph Confer-

ence (WATTC). One event that bodes well for
American business, for example, was the recent
meeting of WATTC in Melbourne, Australia, whose
purpose was to establish new rules for international
telecommunication. After intense negotiations
among the participants, a compromise was reached
that-while allowing foreign telecommunication
administrations to continue to authorize interna-
tional services offered to the public—also permits
private network operators to be exempted from all
coverage through special arrangements.™”

Domestic Communication Regulatory Policies

Domestic communication regulatory policies af-
fect business users in many ways. Pricing decisions,
for example, will affect not only the costs of
purchasing services, but also decisions about
whether or not to establish a private telecommunica
tion network. Regulatory decisions about tax poli-
cies, depreciation rates, and R&D support will affect
the rate of modernization within the public commu-
nication infrastructure, and hence the availability of
advanced services for small as well as large busi-
nesses. These and similar kinds of issues are
discussed and analyzed in detail in chapters 9
through 13.

Human Resources

Whether or not U.S. businesses will be able to
fully exploit the numerous opportunities that com-
munication technol ogies now afford will depend, in
the final analysis, on the quality of its work force. As
many labor analysts have noted, skill requirements
in a knowledge-based or information society will be
much higher than ever before. At the present time, it
would appear that the prospects for meeting these

1712For a discussion, see John Foley, “Border Crossings,” CommunicationsWeek, CLOSEUP, Aug. 29, 1988, pp. C3-C5.

113George McKendrick, International Telecom Users Seck the Tools to Address Their Special Needs and Problems,” CommunicationsWeek, May 16,
1988, p. 21.

1741bid. For example, &t present, the CCITT D-series recommendations on the use Of international leased circuits are very restrictive, preventing the
competitive provision of many services. For a discussion, see John J. Keller, “A Scramble for Global Networks,” Business Week, Mar. 21, 1988, pp.
140-148.

175Tbid., pp. 143, 146.

176G ATT IS presently moving ahead U develop a draft agreement on trade in services. For such an agreement to actually materialize, however, may
require a substantial revision of existing national and international regulatory practices. One question that negotiators will have to wrestle with, for
example, is which services and facilities might reasonably be designated national monopolies. See Graham Finnie, “GATT Moves Center Stage,”
Telecommunications, March 1989, p. 11.

177See Graham Finnie, “Which Way Next for the CCITT?” Telecommunications, November 1988, pp. 77-79.

178G, Russell Pipe, “WATTC Agrees on New Telecom Ryles,” Telecommunications, January 1989, pp. 19-20. See also Michael Nugent, '"WATTC-88:
Global Harmonization, or Entirely New International Law,” Telematics, February 1988, pp. 1-6; Graham Finnie, “The World According to WATTC,”

Telecommunications, November 1988, pp. 73, 88; and Parker W. Borg, “On the Eve of WATTC—the U.S. View,” International Computer Law Adviser,
November 1988, vol. 3, No. 2, pp. 11-14.
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requirements are quite slim.” In a recent study of
young adults, the National Assessment of Educa-
tional Progress (NAEP) found, for example, that
while most of those surveyed were not illiterate
neither were they literate,”in that they were not
equipped to handle complex tasks. According to

NAEP's findings:

The overwhelming majority of America's young
adults are able to use printed information to accom-
plish many tasks that are either routine or uncompli-
cated. It is distressing, however, that relatively small
proportions of young adults are estimated to be
proficient at levels characterized by the more moder-
ate or relatively complex tasks.”™

Looking specifically at the match between jobs
and skill levels, Workforce 2000, prepared by the
Hudson Institute, draws similar conclusions. It
notes:

In 1986, minorities accounted for about 21 percent
of the jobs in the Americanworkforceof115 million.
Between 1986 and the year 2000, the number of jobs
will increase by 21 million—and an astonishing 57
percent of those additional jobs will be filled by
minorities. Yet if present trends continue, a dispro-

portionate number of those workers will lack the
skills needed to do the job properly. Put another way,
unskilled minorities are a growing fraction of the
workforce and unless their ahilities are upgraded, the
nation’s overall skill level will not be sufficient for
tomorrow’s economy.””

Businesses are also faced, at least in the short run,
with a dearth of telecommunication talent.”” Before
divestiture, firms looked to AT&T to provide
whatever limited telecommunication expertise they
required. Today, however, their need for expertise is
much greater, and the technologies they use are
much more complex. Firms such as Westinghouse
Electric, in Pittsburgh, PA, for example, have areal
mix of facilities to manage, including T1 linesfrom
four different carriers, a variety of multiplexer,
channel banks, and AT&T 85 switches.™ To meet
their staffing needs, many companies have had to
establish their own training programs. And the
International Communications Association (ICA),
which 5 years ago spent $50,000 annually in support
of telecommunication education, today spends
$305,000, which it distributes to telecommunication
programs in 17 universities.”™

179For one discussion, see “‘Human Capital: The Decline of America's Work Force,” Business Week, Special Report, Sept. 19, 1988, pp. 100-141.

180N AEP defined literacy as: “Using printed and written information to function in society, to achieve one’s goals, and to develop one's knowledge
and potential.” Irwin S. Kirsch and Ann Jungeblut, Literacy: Profiles of Americans Young Adults, Report No. 16-PL- 02, p. 3, n.d.

181pid., p. 6.

182Workforce 2000, Hudson | nstitute, 1988, as quoted in Arnold Packer, “Retooling the American Worker,” The Washington Post, July 10,1988, p.

C3

Computerworld, Feb. 13, 1989, p. 13.
1841bid., 0. 66.
1851bid.

183 David S,ps, “The Tough Search for Telecom Talent,” Datamation, December 1987, pp. 65-72. See @ Glen Rifkin, “Facing UP to Hire Stakes,”
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Chapter 6

Communication and the Democr atic Process

INTRODUCTION

Palitical theory holds that political organization is
limited by prevailing modes of transportation and
communication and that it changes with improve-
ments in these modes. Before the age of modem
communication and transportation, political philos-
ophers-ranging from Plato and Aristotle to Rous-
seau and Montesquieu—agreed that size and popu-
lation served to limit democracy.'Based on the
model of the Greek city-states, the ideal size for a
democracy was a unit “so small that any citizen
could travel on foot from the most remote point in a
city-state to its political center and return in one
day.”*Similarly, the population of a democracy had
to be small and contained enough to alow interac-
tion among its members. A polity so configured
provided not only for popular representation, but
also for effective government administration.

Given this relationship between the size and
configuration of a community, its transportation and
communication infrastructure, and its political or-
ganization, it is clear why the growth and expansion
of the United States went hand in hand with the
advancement and deployment of communication
and information technologies. As James Beniger has
pointed out, the advancement and application of
these technologies were essential in providing the
degree of control necessary for coping with the
organizational complexity and scale of operation to
which the industrial revolution gave rise.’

Today, the United States is taking its place in a
global economy--one that is increasingly informa-
tion-based. Just as the shift from an agricultural to an
industrial society posed a number of challenges for
the U.S. Government, so too will this most recent
development. These mgjor structural changes will
give rise to problems of representation as well as
problems of control.

Given the centrality of communication to al
political activities, how the United States responds

to such problems of governance will depend, in part,
on the evolution of the U.S. communication infra-
structure, and on the rules that establish its develop-
ment and use. This chapter will examine some of the
political challenges that might arise and discuss how
new communication technologies might be em-
ployed to address them. To thisend, it will:

e characterize the political realm and describe the
role of communication in it,

e discuss the past role of communication in the
American political system,

o identify key political activities and actors,

e describe the political context in which the new
technologies are emerging, and

¢ identify and analyze the opportunities afforded
by new technologies and the major factors
determining the political outcomes that these
technologies might have.

THE POLITICAL REALM AND
THE ROLE OF
COMMUNICATION

The polity is the realm of power. It is the area of
social activity where disputes are resolved and social
justice is defined, and where resources and values
are alocated in accordance with the general idea of
justice. The basic value that maintains the polity is
“legitimacy“—the general adherence of the people
to the conception of justice embodied in the soci-
ety’s traditions or constitution, and acknowledg-
ment of the authority that governs on its behalf.’In
the political realm, change comes about somewhat
haphazardly through the competition for power and
influence. In a democratic polity, the means of
bringing about change are participation and persua-
sion; individuals and groups seek to gain access to
resources and vaues by shaping attitudes and beliefs
about what constitutes justice. To be effective, they
must have the right to obtain information as well as
the right to distribute it.

1James W. Carey, Communication as Culture: Essays on Media and Society (Boston, MA: Unwin Hyman,1989), p.3.

2Ibid.

3James R. Beniger, The Control Revolution: Technology and the Economic Origins of the Information Society (Cambridge, MA: Harvard University

Press, 1986).

4Daniel Bell, The Cultural Contradictions of Capitalism (New York, NY: Basic Books,1976), P. 1.
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Communication and information pervade politi-
cal life. Without them there could be no Nation, for
it is through the process of communication that
people first develop a sense of community and a
shared set of values that legitimize political author-
ity.’By magnifying and amplifying some actions,
the communication process distinguishes between
what is a private act and what is a public affair. It
organizes what appear to be random activities to
show how individuals and groups are related to one
another in the pursuit of power, providing a roadmap
for individuals who want to influence the course of
political events.’Citizens rely on the communica-
tion process to gather information, to identify
like-minded people, to organize their forces, and to
articulate their political preferences. Furthermore,
because it generates a common fund of knowledge
and information, the communication system facili-
tates productive and rational debate. Without some
knowledge and understanding of how others are
informed and what they believe, individuals could
not make reasoned and sensible arguments and
decisions.”’

The communication process also provides guid-
ance to political leaders. Because communication
channels flow in two directions, communication
serves not only to inform citizens about political
events; it also provides feedback to political leaders
about the values and attitudes of their constituents.

Political activities not only depend on communi-
cation; they also require constraints on the manner in
which communication occurs. Thus, those in power-
ful positions have always attempted to control, or
even restrict, access to communication paths.’As
Donohue et al. have noted:

When man devised the first rudimentary form of
mass communication centuries ago, he immediately
developed ways of controlling it. Printer, king,
teacher and merchant were almost equally inventive
in contriving ways to bring information under
control. Their diligence arose from man’s historic
recognition of a fundamental social principle:
knowledge is basic to social power.’

While limitations on communication may not
accord with some characterizations of democracy,
many political theorists have argued, in fact, that
some constraints on participation are necessary in
order to preserve democracy. Aristotle, for example,
favored “constitutional government” but was op-
posed to “direct democracy,” which he called
perverted because it failed to protect the rights and
interests of the rninority.” James Madison made
much the same case in Federalist Paper 10, when he
argued on behalf of “a government in which a
scheme of representation takes place.” Such con-
cerns have also been echoed more recently by social
scientists such as Joseph Schumpeter and B.R.
Berelson. According to Schumpeter, for example:
“The electoral mass is incapable of action other than
a stampede.”" Similarly, Berelson contends that,
given the wide variety of citizens and their values,
the range of issues on which public choice is alowed
must be limited, if political democracy is to sur-
vive.”

Democracy depends, then, on the establishment of
a delicate balance between “too little” and “too
much” political communication. In negotiating this
balance, “communication gatekeepers’ play acriti-

S5Karl Deutsch, Nationalism and Social Communication (New York, NY: Free Press, 1963).
6Lucian W. Pye (ed.), Communications and Political Development, Studies in Political Development (Princeton, NJ: Princeton University Press,

1%5), p. 6.
Ibid.

8Such control can be traced to the beginnings of recorded history. For example, in 213 B. C., the Chinese Emperor burned al] the books in his kingdom
and buried alive every scholar he suspected of having memorized them. John H. Gibbons, “Future Directions for Information Technology Policy,”
Leaders, February/March 1987, vol. 10, No. 1, p. 84. For more modern examples, see Ben H. Bagdikian, The Information Machines. Their impact on
Men and the Media (New York, NY: Harper and Row Publishers, 1971); Ithiel de Sola Pool, Technologies of Freedom (Cambridge, MA: The Belknap
Press of Harvard University Press, 1983); and Brian Winston, Misunderstanding Media (Cambridge, MA: Harvard University Press, 1986). For a
theoretical discussion of why restricting access to communication paths is important, see Martha Feldman and James March, “Information in
Organizations as Signal and Symbol,” Administrative Science Quarterty, 1981, vol. 26, pp. 171-186.

9George A- Donohue, Phillip J, Tichenor, and Clarice N, Olien, “ Gatekeeping: Mass Media Systems and Information Control,” F. Gerald Kline
and Phillip J. Tichenor (eds.), Currenr Perspectives in Mass Communication Research (Beverly Hills, CA: Sage Publications, 1972).

10Aristotle in Twenty-Three Volumes, XXI Politics, translated by H. Rackham (London: Heinemann, 1977), Book 11, p. 207.

11joseph A. Schumpeter, Capitalism, Socialism and Democracy (New York, NY: Harper Torchbooks, 1950), P. 283.

12B R, Berelson, p.F. Lazarsfeid, and W.N. McPhee, “Democratic Theory and Democratic Practice.” Voting (Chicago, IL: University of Chicago
Press, 1954).



Chapter 6--Communication and the Democratic Process . 147

cal role.” Gatekeepers are the individuals or groups
in a society who execute decisions about the
formulation, exchange, and interpretation of infor-
mation and knowledge. A gatekeeper might include,
for example, a parliamentary representative, a gov-
ernment bureaucrat, or a member of the press. As
Donohue et al. have noted, gatekeepers have an
“immense potential for developing power over other
human lives.”* The gatekeeper decides who has
access to communication pathways, and thus who
can actually play political roles and place issues on
the political agenda.

How, and to whom, the role of communication
gatekeeper is assigned varies across cultures, in
different historical contexts, and in different
organizational settings. Technological develop-
ments can also determine where and how gatekeep-
ing takes place, and who will assume this role.

For example, in western societies, before the age
of print, the church played a major role in controlling
access to and the distribution of knowledge, as
Umberto Eco’s novel, The Name of the Rose,”so
intriguingly illustrates. With the development of
print technology, a new system of information
control was established, namely copyright, and new
communication gatekeepers were required. Seeking
to end the dissemination of heretical and seditious
literature, while at the same time continuing to profit
from the burgeoning printing trade, the British
Government assigned publishers the role of gate-
keeping. In exchange for the publishers’ agreement
to enforce the censorship laws, the government
granted the publishers' guild, known as the Station-
ers, a monopoly right to print, publish, and sell their
works.

In the United States, the role of communication
gatekeeping, and the rules governing the flow of
information, were set early in American history in
the first amendment to the Constitution, which

protects freedom of speech, the freedom of the press,
and the right of people to peaceably assemble. *7
Although these freedoms are not absolute and must
be balanced against other political and social values,
freedom of expression, especially for political pur-
poses, has been recognized by the Supreme Court as
being in a “preferred position.”*”

NEW COMMUNICATION
TECHNOLOGIESAND THE
CHANGING ROLE OF
GATEKEEPERSIN HISTORICAL
PERSPECTIVE

Given the importance of communication to politi-
cal affairs, isis not surprising that as new technolo-
gies provided new communication pathways, poli-
cymakers had to reconsider the rules for access and
gatekeeping. Before considering what policies
might be appropriate for the new communication
technologies, it is useful, therefore, to begin by
examining how new technologies historically have
affected access and gatekeeping.

The issue of control over access to communica
tion pathways was aready apparent during the
colonial period, when, as in England, the British
Government manned the gateways to communica-
tion paths. The working out of this issue during the
course of early U.S. history illustrates a long,
historical appreciation of the political relevance of
communication policy.

Newspapers were plentiful and very important in
the daily life of the colonies. Describing their central
role, the Rev. Samuel Miller wrote in 1785:

A spectacle never before displayed among men,
and even yet without a parallel on Earth. Itisa
spectacle, not of the learned and the wealthy only,
but of the great body of the people; even a large
portion of that class of the community whichis

13The term “‘gatekeeper” is borrowed from the field of journalism. For a discussion, see D.M. White, “The Gatekeeper: A Case Study in the Selection

of News,” Journalism Quarterly, vol. 27, Fall 1950, pp. 383-390.
14Donohue et al., op. cit., footnote 9.

15Umberto Eco, The Name of the Rose, tranglated by William Weaver (New York, NY: Harcourt Brace, 1983).

16 yman Ray Patterson, Copyright in Historical Perspective (Nashville, TN: Vanderbilt University Press, 1968), ch. 4.

17These freedoms are at the core of What Thomas Emerson terns “the system of freedom of expression.” For a discussion, see Thomas |. Emerson,
The System of Freedom Of Expression (New York, NY: Vintage Books, 1970). For a good review of the rules and regulations that establish the rights
and responsibilities of the press as gatekeeper, see Doris Graber, Mass Media and American Politics (Washington, DC: CQ Press, 1984), ch. 2.

18See Justice Stone’s footnote 4 1.U.S. v. Caroline Products, Co., 304 U.S.144 (1938), Some constitutional scholars, most prominently Alexander
Meiklejohn, have argued that the first amendment is designed to give absolute protection to speech related to self-government. He argues that: “The
primary purpose of the First Amendment is, then, that all the citizens shall, so far as possible, understand the issues which bear upon our common life.”
See Alexander Meiklejohn, Free Speech and /ts Relation to Self-Government (New Y ork, NY: Harper & Bros., 1948), pp. 88-89.
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destined to daily labor, having free and constant
access to public prints, receiving regular information
of every occurrence, attending to the course of
political affairs, discussing public measures, and
having thus presented to them constant excitements
to the acquisition of knowledge, and continual
means of obtaining it. Never, it may be safely
asserted, was the number of political journals so
great in proportion to the population of a country as
at present in ours. Never were they, all things
considered, so cheap, so universaly diffused, and so
easy of access.”

Although extremely popular and of high quality,
colonial newpapers were decidedly conservative in
their political outlook. This conservatism was due
not only to the threats of censorship and libel action,
but also to the fact that, as the printers largest
customers, the colonial governments basically sub-
sidized the very first newspapers.”

British concerns about the distribution of sedi-
tious literature in the colonies were not unfounded,
however. Newspapers and pamphlets served as the
primary vehicles for public protest and revolt,
providing a network of political communication that
was crucial to revolutionary activities. And, with the
onset of the revolution, printers, functioning as
editors and publishers, took over the gatekeeping
role.” In fact, it was in their shops that many a
political story and idea were exchanged. It is
interesting to note that, although much of the
political opposition to British rule was directed at
British restrictions on communication paths within
the Colonies** these new gatekeepers were as
adamant as their predecessors in suppressing dissi-
dent ideas.”

This appreciation of the power of the pen, together
with their concerns about potential opposition, may
account for the reluctance of the Constitution’s
authors to have journalists interpret the events of the
Constitutional Convention for the public. For even

though they prohibited newspaper coverage of the
proceedings, they made effective use of newspapers
and other communication paths to build support for
the ratification of the Constitution. Disguised as the
columnist Publius, Alexander Hamilton, John Jay,
and James Madison wrote a series of newspaper
articles on behalf of the Constitution. These Feder-
alist Papers proved critical in generating public
understanding of, and support for, the new form of
government.

A more permanent indication of the Founders
recognition of the political role of communication
can be found, of course, in the Constitution’'s
first-amendment provisions, protecting freedom of
speech and press. Reflecting a distrust of govern-
ment, and an appreciation for the importance of open
communication to popular sovereignty and to main-
taining a pluralistic society, James Madison, for
example, wrote:

Popular government without popular information,
or the means of acquiring it, is but a prologue to a
farce or tragedy, or perhaps both. Knowledge will
forever govern ignorance, and a people who mean to
be their own governors must arm themselves with
the power which knowledge gives.”

The Founders also fostered the development of
the post system, recognizing its importance in
developing the widespread public exchange of
information necessary to create a sense of nation-
hood. Thus, as early as 1792, both political parties
agreed that the government should subsidize news-
papers. Also recognizing their own postal needs to
communicate with constituents, the Members of the
First Continental Congress granted themselves free
postage. This franking privilege was continued after
the Constitution was adopted.”

With the development of different political
groups in the 19th century, political parties began to

19 Asquoted in Daniel J. Boorstin, The Americans: The Colonial Experience (New York, NY: Vintage Press, 1958), P. 327.

01bid., pp. 233-234.

21§ee Richard Buel, I1., “Freedom of the Press in Revolutionary America: The Evolution of Libertarianism, 1760-1820,” Bernard Baityn and John
B. Hench (eds.), The Press and the American Revolution (Worcester, MA: American Antiquarian Society, 1980), pp. 59-97; and Frank Luther Mott,

American Journalism (New York, NY: The Macmillan Co., 1941).

22Edwin Emery, The Press and America (Englewood Cliffs, NJ: Prentice-Hall Inc., 1962).

23 Boorstin, op. cit., footnote 19.

248aul K, Padover (cd.), The Complete Madison: His Basic Writings (Millwood, NY: Kraus Reprint, 1953), P. 337.
25/ nside Congress (Washington, Dc Congressional Quarterly, 1979), p. 127. Franking still provides an important means for Members of Congress

to communicate with constituents, as reflected by the fact that on July 21, 1989, the House A ppropriations Committee, Subcommittee on Legislative
Appropriations, approved arecord $134 million for 1990 for mailings by Members of Congress. “Panel Votes Record $134 Million for Growing House

Mailings,” The Washington Post, July 22, 1989, p. A2.
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serve as gatekeepers, linking the public and the
government. Party newspapers became a:

... mgjor force for factional or party cohesion,
communicating partisan information and views from
the centers of power to the outlying communities.”

At the same time, through postage-free printers
exchanges, the party papers received political infor-
mation from States and localities. Thus, their editors
hel ped to synthesize anational political community
that transcended local orientations.” Print commu-
nication remained relatively open throughout the
1800s, largely because of government efforts to
ensure access. Subsidized postage rates alowed
readers to subscribe to distant publications. Any
town with a newspaper and post office could become
a source of news for the rest of the Nation.

Although the telegraph dramatically increased
people’'s ability to communicate quickly across the
country, its high cost restricted access,”and thus its
primary impact on the public was through the
mediation of the press as gatekeepers.” Neverthe-
less, newspaper-owners feared that the telegraph
companies themselves might enter the news busi-
ness, thus usurping the owners gatekeeping role.
And, in fact, a new group-telegraph reporters--
tried to establish itself as a gatekeeper, selling news
to newspapers. However, within a short time these
reporters joined the Associated Press (AP).*The
telegraph did alter newsgathering and dissemina-
tion, however, and press associations such as AP
were formed to share the costs of these activities.

By the late 1800s, some believed that AP and
Western Union had become too powerful as gate-
keepers, exploiting their monopolies to make it
difficult for new papers and journals to get started.
Congress considered over 70 bills for reforming the
telegraph system. One would have given the govern-

ment ownership and control of the telegraph system,
while another would have subsidized a competitor of
AP and Western Union. With the decline of the
Populist movement, however, calls for telegraph
reform diminished in the face of strong lobbying
from Western Union.*

Although telephones increased people’s opportu-
nities to communicate with one another in an
informal and unmediated way, their expense limited
widespread use for political purposes. At the turn of
the century, telephones cost $200 a year, a sum well
beyond the means of most workers.”

Politicians gradually came to see telephones as
being central to their activities. In 1878, Congress
set up the first telephones in Washington to connect
the Public Printer’s Office with the Capitol so that
members could order extra copies of their speeches.
William McKinley was the first President who was
comfortable with the telephone, using it in his 1896
campaign and later in the White House. With the
deployment of telephones in more and more homes,
they began to be used to canvass voters. By 1910,
one commentator noted: “In apolitical campaign the
telephone is indispensable.”*

Radio initially provided a local or regional path of
communication. However, it soon became more
national through the use of telephone networks and
commercial advertising. Throughout the 1930s and
1940s, commercia radio was the primary communi-
cation path by which politicians and national leaders
could reach the Nation. President Roosevelt used his
“fireside chats’ to lift spirits during the depression
and to rally Americans behind the war effort.

Early broadcasting law tried to ensure equal
service and prevent a few urban centers from
dominating radio. In an attempt to lessen the power
of commercial radio as the gatekeeper for reaching

26William N. Chambers, Political Partiesin a New Nation (New Y ork, NY: Oxford University Press, 1%3), p. 42. Chambers credits the press with

forging national links among like-minded partisan factions.

27Richard B. Kielbowicz, “Newsgathering by Printers Exchanges Before the Telegraph,” Journalism History, vol.9, Summer 1982, PP. 42-48; and
Samuel Kernell, “The Early Nationalization of Political News in America,’”’ Studies in American Poalitical Development (New Haven, CT: Yale University

Press, 1986), pp. 255-278.

28] Europe, where the telegraph was a government monopoly supervised by the postal authorities, people made greater use Of it. In the United States,
if Samuel Morse had had his way, the telegraph would have become a government monopoly. Congress did subsidize the first experimental line, but
decided not to buy the system, despite the recommendations of the House Ways and Means Committee (1845) and the postmaster general (1845, 1846).
See Daniel J. Czitrom, Media and the American Mind (Chapel Hill, NC: University of North Carolina Press, 1982), p. 22.

Ybid., p. 14.
30Ibid., pp. 16-17.
31bid., pp. 28-29.

321thiel de Sola Pool, Forecasting the Telephone: A Retrospective Technology Assessment (Norwood, NJ. Ablex Publishing Co., 1983), p. 82.

3355 quoted in ibid., p. 79.
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the Nation, the Wagner-Hatfield amendment, pro-
posed in 1934, would have required the Federal
Communications Commission (FCC) to broaden
radio station ownership. The amendment called for
the redistribution of all broadcasting channels and an
alotment of one-fourth of all the radio broadcasting
facilities to education, religious, labor, and other
nonprofit associations. The amendment was de-
feated in the face of intense lobbying by commercial
broadcasters. *

Television’s critical role as a gatekeeper for
communication in the political realm was recog-
nized as early as 1948 when the Republican,
Democratic, and Progressive parties all held their
conventions in Philadelphia to take advantage of the
coaxial cable, which allowed them to broadcast the
proceedings over 4 networks to 18 stations in 9
cities.*The first daily network newscasts began
later that year. Since that time, TV has become the
most important path for national political communi-
cation. Network television coverage, as well as its
production, of national political events has had a
profound influence on the course of politics. As
Christopher J. Matthews, the principal assistant to
former House Speaker Thomas P. O'Neill, has
described these changes:

At a dizzying pace, the TV news networks have
absorbed many of the democratic functions tradi-
tionally held by political parties: the elevation of key
public issues, the promotions of new |eaders, the
division of executive and legislative authority, and
the constitution of political opposition.”

As the role of gatekeeper of political communica-
tion was shifted from the local newspaper proprietor,
to the legislative representative, to the political party
leader, to the television news analyst, politics in
America was transformed in a number of significant
ways. Local issues were superseded by nationa
ones, while the production of political events began
to take precedence over political debate. Changes on
this order are also likely to occur in the future, given
the widespread deployment of the new communica-

tion technologies. In fact, as described below, many
such changes are already under way.

As new communication technologies come to
play an enhanced role in the political realm, the key
political questions that emerge are:

. Who will assume the gatekeeping role with
respect to new communication technol ogies?

. What values and rules will govern the gate-
keeper's behavior?

. Where will the balance between “too little” and
“too much” information be set? and

. What will be the consequences for governance?

As Ithiel de Sola Pool has noted in this regard:

The important point about the way in which
electronic and mass media operate is the fact that, as
new sources of information or belief, they create
counterweights to established authorities. Simulta-
neous radio coverage of war, a moon walk or
whatever absorbs and fascinates the mass audience
directly, cuts out traditional local purveyors of
information and interpretation. It is not the imam or
the chief of state who tells the people what happened
and what it means. The people were there, along with
the camera crew. The broadening of the arena of
action transfers authority from the village bigwig
returned from a visit to the district town, to nouveau
powerful national leaders and eventually beyond
them to world figures.”

KEY POLITICAL ACTIVITIES
AND ACTORS

Derived from the rich philosophical and cultura
roots of the American past, political activities in the
United States often call for different, and occasion-
aly conflicting, values and role requirements. One
philosophical tradition relates to the maintenance
and operation of the minimal requirements of a
government, and stre