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NOTE

Additional copies of this staff report, prepared originally
as a working paper for use of the Senate Conmittee on Agriculture
and Forestry, have been published in order to facilitate further

di scussions of this topic.



PREFACE

In a letter dated June 25, 1974 to the Director of the Ofice of
Technol ogy Assessment, Senator Herman Tal madge, Chairnman of the Senate
Committee on Agriculture and Forestry asked “if OTA woul d consider a
project to determine the feasibility and value of experinental efforts
to develop public service for rural areas through the use of broadband
comuni cations techniques.” Senator Tal madge further expressed his inter-
est in the contribution broadband conmunications might nake to the broad

objective of “rural comunity devel oprent.”

Al t hough comuni cations technol ogy has not been designated by the
Technol ogy Assessnent Board as one of the principal areas for analysis
during OTA's early years of operation, it is of central inportance to
the functioning of our society and is an area that the Board coul d designate
for formal assessment activities in the future. For these reasons, and
to provide a basis for response by the Board to Senator Tal madge’s
specific inquiry, a long-term exploratory study was undertaken by OTA
staff. The study had the twin objectives of exploring the relationship
bet ween broadband comuni cations and rural devel opnent, and i dentifying
what further activities, if any, OTA might undertake in this area. This

report is the product of that effort.

At its 13 April 1976 neeting the Technol ogy Assessment Board el ected
to transmit this report to the Committee on Agriculture and Forestry.

Although the report is a specific response to Senator Tal madge’ s request,



it is only a first step and falls short of a full assessnent. An

approach for additional activities, if desired by the Committee, is

outlined at the end of Chapter I.

An earlier draft of this report was reviewed by a number of know

| edgeabl e individuals who contributed many hel pful comments and suggesti ons.

These individuals, for whose help the Board is indebted, are as follows:

Dr. Calvin Beale

Econonmi ¢ Research Service

U S. Departnent of Agriculture
Washi ngton, D.C.

Dr. Charles Brownstein
Program Manager, Division of
Advanced Productivity,
Research and Technol ogy
National Science Foundation
Washi ngton, D.C

The Honorabl e John W Davis

Former Congressman (Seventh
District -- Ceorgia)

Washi ngton, D.C

Dr. Ruth Davis

Director, Institute for Conputer
Sci ence and Technol ogy

National Bureau of Standards

U. S. Department of Commerce

Washi ngton, D.C

Dr. Peter C. Goldnark

Presi dent, Goldnmark Commun-
ications, Inc.

One Communi cations Plaza

Stanford, Connecticut

Dr. Martin G eenberger

Manager, Energy Systens
Model i ng Program

El ectric Power Research
Institute

3412 H Il view Avenue

Palo Alto, California

iv

Dr. Walter A. Quntharp .
Admi ni strator, Rural
Devel oprment  Service
U. S. Departnent of Agriculture
Washi ngton, D.C

M. Tom Hoy

National Rural Electric
Cooperative Association

2000 Florida Avenue, N W

Washi ngton, D.C.

Ms. Peg Kay
Consul t ant

2100 M Street, NW
Washi ngton, D.C

M. lra Kaye

Consul t ant

Congressi onal Rural Caucus
5529 Uppi ngham Street
Chevy Chase, Maryland

M. Steven R Rivkin
Attorney at Law
910 17th Street, NW
Washi ngton, D.C.

Dr. Maxine Rockoff

Health Scientist Adm nistrator

National Center for Health Services
Resear ch

U S. Department of Health, Education
and Wl fare

Rockville, Maryland

M. Shel by E. Southard

Director of Public Affairs

The Cooperative League of the U S A
1828 L Street, NW

Washi ngton, D.C.



This study was conducted by Wlliam MIls, Getchen Kol srud, and
Lucia Turnbull of the Ofice of Technol ogy Assessnment. Consulting assistance
was provided by Robert Spongberg of the Denver Research Institute. In
addition, many individuals gave freely of their time and know edge and

their assistance is appreciated. These individuals are listed in

Appendi x  B.



| NTRODUCTI ON

The letter from Senator Tal madge which led to this OTA staff study
rai sed two questions that are of profound inportance to the future of rural

Aneri ca.

The first has to do with overcoming the problems of |ow popul ation
density and geographic isolation through innovative uses of existing
broadband communi cations technol ogies. (These are conbinations of cable
television with two-way capability, ground or satellite based m crowave
l'inks and/or automatic broadcast repeater stations.) Broadband systens
provide a nmeans to link doctor and patient, teacher and pupils, police
sub-station and headquarters; in other words, to substitute conmmunications
for travel in the delivery of public and comrercial services. For these
applications, the question raised by the Senate Conmittee on Agriculture
and Forestry is one of feasibility and value -- can such systems be eco-
nomcally feasible in outlying rural areas and, if so, what would be

their worth?

The second major question raised by the Conmittee takes the inplications
of such uses a step further and asks what contribution their adoption m ght
meke to the broad goals of rural devel opnent as spelled out in recent
| egi slation. Can broadband systens contribute to the econonic devel opnent
of these regions? How might their w despread adoption affect the bal ance
between rural and urban areas? Mght they increase the attractiveness of

rural areas as places in which to live?
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What gives these inquiries special tinmeliness are recent events of
perhaps historic proportions. For the first time in this century, the
exodus fromrural areas to cities has been halted. Since 1970, both
popul ati on and economi ¢ growth have been greater in rural than in urban
areas. Wile it cannot be known how |long these trends will persist, there
currently is nomentum for change and newfound prosperity in sone rural
sections of the country. If these trends are further reinforced by
circunventing fundanental rural problems of geographic isolation and |ow
popul ati on density through the expanded use of communications, the oppor-
tunity mght be at hand to help reach the national goal of nore bal anced

growt h.

Over the past decade and nmore, nuch has been witten about the use
of communications to decentralize industry to rural areas and in so doing
transformthe nature of our society. Similarly, a good deal of federally-
supported experimentation has been conducted into neans for delivering
health care, education and other public services through the medi um of

television and other forms of communication.

In view of the high prom se of such innovations, the reality of their
actual use has been the nore disappointing. To date, alnmost none of these
non-entertai nment broadband services have been incorporated into operating
cable systems. A 1975 survey by the National Cable Television Association
revealed only 31 of 644 operators |easing channels for non-entertainnent
purposes.  Concerning education specifically, in only 5 percent of the
systens surveyed was use extensive enough to warrant the exclusive assign-

ment of a channel for this purpose. As of now, not one system exists which
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offers to outlying rural areas the full range of broadband services

that could be supplied.

Relating this experience to the prospects for rural broadband
systens, the outlook at first glance is discouraging. Unlike systems in
nmore densely popul ated urban settings, those in sparsely settled rural
areas are not likely to pay their own way if confined to conventional
tel evi sion. In fact, the major barrier to extension of systens beyond
town limts has been this reliance upon entertainnent services as a
principal source of revenue. \ere population density of potential
subscribers willing to pay $7 or $10 a nonth for entertainment falls
bel ow 30 to 40 per nile, cable extension typically is not economically
feasible. However, there may be cause for a nore optimstic outlook if
public service and comercial uses of broadband are used as additional
sources of revenue and conbined with subscriber fees from conventional

network tel evision.

A cause for optimsmin thinking that rural operators mght succeed
in assenbling conbinations O servicesderives fromthe potential savings
to be realized in a rural setting. Because distances and thereby transpor-
tation costs are higher, potential savings fromreducing student travel
m ght nake a given broadband service econonmically attractive in a farm
area where it mght not be in a city. Al so, because of |ow popul ation
density, a doctor in a rural area might greatly magnify his effectiveness —
and incone -- through a broadband link to renote clinics, where this is

less likely to be so with a city doctor whose patients live close by.
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Nonet hel ess, devel opnent of broadband systems in rural areas which
exploit all potential uses and revenue sources is a task of considerable
magni t ude. Regul ators and industry alike have tended to be preoccupied
with the uses of broadband in densely popul ated urban areas. The FCC,
seeking to encourage the non-entertainnent uses of cable, has endorsed
the concept that channels should be available for non-entertainnent
purposes free-of-charge. Wile this mght make sense in a large urban system
that can make a profit solely from revenues received from entertainnent,
it is of little help to a rural systemthat night depend upon revenue

from non-entertai nment services as a crucial source of incone.

However, despite the apparent logic of a full-service systemin
whi ch revenue is derived from public services, comercial users and sub-
scriber-based entertai nment fees, the concept has not been tested. A
limted denmonstration programto test this concept would seemto be a
natural next step from single service applications of broadband conmmuni -
cations which have been so frequent in the past decade. Unlike experi-
nmental studies, which have enphasized and deronstrated technical capability
to neet public service needs, the objective of the dempnstration would be
to determine how several services might be combined into an economcally
viable system  Services would be drawn fromthe broad classes of subscriber-
based entertainment, public service and conmercial use as these are

needed by the particular community in which the denonstration takes place.

The denonstration program outlined in this study nmay be contrasted
with the approaches outlined in recent studies and in a nunber of |egis-
lative initiatives. These alternate approaches fall into two groups. On
the one hand are those which suggest that a |arge-scale governnent program

nodel ed on the Rural Electrification Act of 1934, should be undertaken



to nmake |ow cost |oans available for rural broadband systens. Such prograns
m ght be premature when the best way to produce economically viable broad-
band systenms in rural areas has yet to be determned, Alternately, other
legislative initiatives have proposed the need for denpnstration prograns
to evaluate public service applications of broadband communications.
However, these bills are not directed at rural areas, and the projects
woul d probably not take place in such areas because the funds are for
studies on existing systems. Systems with significant channel capacity
and two-way capability are generally located in urban areas. The unique
needs of rural areas, and the fact that economc viability may rest on
differently weighted factors in rural and urban areas, suggest the need

for denonstration prograns specifically directed at neeting rural needs.

As a final note, this study had its origins in a request for information
on the feasibility and value of enploying broadband comunications to deliver
public services and contribute to the objectives of rural devel opnent.

Having found that these subjects are relatively unexplored, the study does
not resolve these questions but instead describes an approach for seeking
out the answers. Additionally, it gives one view of the role of broad-
band communications in rural devel opment as well as of the steps that m ght
be taken to further their deploynent. Wat action might be taken in connec-
tion with the latter, of course, wll depend upon broader considerations

of federal policy towards rural devel opnent.
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