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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.
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| 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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CHAPTER |

SUMMARY

This staff study was undertaken by the O fice of Technol ogy Assessment
in response to a request from Senator Tal madge of the U S. Senate Conmittee
on Agriculture and Forestry. Senat or Tal madge expressed his concern for
“equity for rural people” and asked that OTA consider undertaking a tech-
nol ogy assessnent to determine the feasibility and value of using broadband
comuni cations to provide public services for rural areas. Senator Tal madge
further indicated his interest in the contribution broadband conmunications

m ght neke to the broad objectives of “rural community devel opnent”.

In the course of this staff review, the follow ng tasks were undertaken:
eidentify rural needs and nmeke a prelimnary evaluation
of actual and potential applications of broadband com

nuni cations to neet those needs;

«determne the present status of rural growh so that

the role broadband comunications mght play could be defined; and,

oidentify constraints to, and an approach for, bringing broadband
communi cations to rural areas,
Each of these topics is dealt with in Chapters II, Ill, and IV, respectively.
Chapter IV also identifies policy alternatives and describes an approach for
further OTA assessnent activities if such are considered desirable by the
OTA Board or by the Senate Conmittee on Agriculture and Forestry or

by other committees of the Congress.
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This Chapter begins by defining the scope of the study in terms of
the types of communications technol ogies included. The meani ngs of the
terms “rural” and “urban” are also described. Mjor findings concerning

each of the tasks identified above are then summarized.

Definitions And Scope

“Broadband” communi cations refers to transmission of many television,
voi ce and/or data signals through a single system The transm ssion may
be through the atnosphere or through wires or glass fibers. There is-no
cl ear point of separation between broad and narrowband. For the purposes
of this study, the term “broadband” indicates a conmunications system
enpl oying one or more of the follow ng technol ogies: coaxial cable,
translators, ground or satellite-based nicrowave relays, and fiber optics.
Technol ogi es outside the scope of this study include conventional two-way
tel ephone, radio and TV broadcasting stations and nobile radio. In
general, the term broadband as used in this report inplies tw-way inter-

action with video, as well as voice and/or data in at |east one direction.

There are a number of definitions of “rural” and “urban” (see
Chapter |11, page 3). Because available data on population trends are
organi zed by counties which are classified as “nonnmetropolitan” and
“metropolitan”, these terns are used rather than rural and urban when
di scussing popul ation trends. \Wen the discussion is nore general, the
termrural rather than nonmetropolitan is frequently used. A netro-
politan county is defined as one in which there is an urban nucl eus
of at least 50,000 people. Adjacent counties are included if 30%

or nmore of the population cormmute to the urban core. If less than



30% but nore than 15% of the workers commute, the adjacent county
is still considered netro if it meets two out of three subsidiary
criteria considered characteristic of netro areas. These criteria
refer to density, degree of urbanization and rate of growth. Oher

areas are classified as nonnetropolitan.

Previ ous Applications O
Br oadband Communi cati ons
Applications of broadband communications to rural areas can be
divided into two categories: 1) public services (including health,
education, |aw enforcement, and governmental/adninistrative services)
and, 2) commercial uses (including security systems, infornmation transm ssion,
data transmi ssion and pay-TV). For each application, the follow ng were
revi ewed: 1) rural needs; 2) experiments conducted in providing the
service; and 3) potential rural uses, including their feasibility and val ue.

The analysis suggested the follow ng major findings.

Public Service Applications

In both health and education, rural needs derive from shortages
and inadequacies of facilities and personnel as well as from nany factors
that make access difficult, such as distances to be travelled. Financial
resources, that is, lower incones than in urban areas, the fact that fewer
residents are insured for health care, and the generally snaller tax base
available to support facilities also contribute to the reduced oppor-

tunity for health care and education in rural areas.



In health, a vigorous experinental program conducted over the |ast
twel ve years has denonstrated the feasibility of using broadband comuni -
cations to neet rural needs in five basic areas of health care; nanely,
consultation, supervision, direct patient care, adnministration and manage-
ment, and education and training. Patient acceptance is high and it has
been denonstrated that tel enedicine can increase the adequacy of health
care by providing access to services which were not available before or
which were only mininally available. Health services personnel cite
some problens, especially concern with privacy and confidentiality,
but generally, their attitudes towards telemedicine are favorable.
Unknowns requiring further research include the costs and benefits
of video conmpared to non-video systems and nethods to conbi ne man-
power and technology into total health care delivery systems that

can be self-sustaining financially.

Fewer experinments using two-way conmunications have been conducted
inthe field of education, especially in rural areas. Nonetheless
the technical feasibility of nmeeting many of the educational needs of
rural areas has been denonstrated. There is, however, a lack of infor-
mation concerning which kinds of hardware and software best support
educational uses, as well as concerning the relative effectiveness
of education using broadband communications as conpared to the tradi-
tional classroom Educational prograns adapted to, broadband use and/or
guidelines for their devel opment are also needed. Generally, very little
hard data are available on the cost-effectiveness of using broadband

communi cations for education



Rural needs in |aw enforcenent derive fromthe |ong distances
involved and the time consumed in travel to and fromthe central station,
thus reducing the tine available for assigned duties. Broadband comuni -
cations could be used to televise roll calls and briefing sessions, transmt
fingerprints and related documents and aid in the conduct of pre-trial

arrai gnnents.

Governnental and administrative uses are also potential areas of
application. For exanple, where processing of applications requires nore
than one agency, broadband communi cations could reduce requirements for
travel and time for processing, thereby reducing costs to |ocal govern-

nments and serving clients nmore efficiently.

Hard data on the econonic tradeoffs of using broadband comunications
to meet needs in |aw enforcement and governmental /admi nistrative activities
are not available for any setting, urban or rural. However, at |east
one experinent is underway in each of these applications which should

provi de some data on their feasibility and val ue.

Commercial Applications

Potential security services include detection of fire and of
unl awful entry, both of which are sources of major economc lossin rural
areas. Broadband systems could be used to reduce! these |osses by per-

mtting continuous nonitoring of isolated buildings froma central



| ocation. Such systenms are presently being installed in some new
communi ties, but the economic viability of these systens in rural areas

remains to be tested.

In the area of information, services are available which provide
stock and commdities prices, round-the-clock news and other information.
If the necessary narket exists, these could be readily delivered by

rural broadband systens.

As for business uses of broadband systens, the potential of high
volume data transmission and of autonmatic neter reading were exanined.
A working systemin New York Gty uses the excess channels of a |ocal
cable television system for transmitting massive anounts of information
between a central bank office and many branches. The bank pays a fee

to the cable conpany for its use of the system

The potential for automatic neter reading arises fromthe fact that
manual reading of meters for water, gas and electricity is especially
costly in rural areas because of the distances between houses. A recent
study indicates that the cost of manual neter reading will exceed that of

autonatic neter reading via cable by the end of the decade.

The final comercial application reviewed was pay-TV, for which

subscribers pay a fee to obtain special prograns and sports events.

The economic viability of these commercial uses in rural areas
has yet to be proved. However, they represent potential sources of

revenue which could be used to support a rural broadband system



Di scussi on

A major purpose of many broadband communications experiments in
public services has been to demonstrate technical capability. Economic
feasibility and the design of econonmically viable systenms have received
| ess attention. Wen cost-effectiveness has been considered, it has been
limted to the use of technology to provide a single service. As
will be discussed later, detailed consideration of a system approach
to broadband comunications in which costs are shared and revenues are
generated by public users, commercial users and subscriber-supported
entertainment fees has not been attenpted. However, such a system
approach may be the key to an economically viable broadband system which

could serve an entire rural conmmunity.

Al of the public service and comercial uses indicated previously
and nore fully described in Chapter Il have potential for inclusion
in a rural broadband communications system Selection of applications
for a particular comunity should be based on a conprehensive needs
anal ysi s. The particular public services and commercial uses will vary

according to the characteristics of each rural area.

Rural Devel opnent And Broadband Communi cations

I'n approaching the task of exam ning the contribution broadband
communi cations can make to rural developnent, it first was necessary

to examine the present nature of change in rural America.

The 1970's has seen a reversal of the historic nmigration of Anericans
fromrural to urban areas, with a net 1.6 mllion persons moving from

urban to rural areas. This growth is not distributed evenly anmong all



rural areas, nor was it found to be explainable in terms of sinple
proxinmity to netropolitan areas: the largest quantitative increase in
net inmmgration occurred in counties adjacent to netropolitan areas, but
the sharpest turnaround in mgration developed in the nore distant

rural counties.

This change, however, has not altered the sizable differences that
exi st anong rural areas. In parallel with the finding that there is
no simple way to describe rural America is this study's proposition that
br oadband comuni cations systens will succeed or fail to the degree that
their characteristics match the varying needs and econom c conditions

of each rural area in which they are |ocated.

In trying to nake sense of the great diversity of needs and conditions
in rural America, this study first identified the major forces underlying
present change and then projected the future course of devel opnent and needs

that are likely to enmerge as a result of these forces.

The three principle forces identified in this study were:
.decentralization of mnufacturing;
«decentralization of the service sector of the econony; and
.residential preference.
These forces and proximty to nmetropolitan areas can be related to the
two nmajor categories of growing rural counties. These are (see Chapter
[ny:
« “Turnaround Acceleration” -- counties in which growh
began in the 1950's and “accelerated” in the 1960's; generally
adj acent to metropolitan areas and characterized by growth in

service industries,



«“Turnaround Reversal” -- counties which have only recently
“reversed” their decline and generally began to grow in the
1960’ s; generally not adjacent to metropolitan areas and

characterized by growh in manufacturing industries.

The third force, residential preference, has contributed to growth in

both categories of counties.

The follow ng summary observations outline the inplications of the
varying course of rural developnent for the feasibility and role of rural
broadband systems. Also highlighted is the contribution that broadband
might nake in resolving future needs in the two categories of grow ng
counties plus, for conpleteness, a third category of rural counties that
are declining. (“County” is used as the unit of analysis because nost
statistics are gathered on this basis. In practice, broadband systens

coul d enconpass several counties of varying character.)

«In any rural county, an area-coverage broadband systemwi ||
require the fullest devel opnent of every possible service (enter-
tainment, public, as well as commercial) as sources of revenue if
such systems are to be feasible. Leaving aside entertainnent as a
common denominator in all systens, the principal additional source

of revenue will vary according to the type of rural area:

1) in the fastest growing rural counties (those dom nated
by growth in the service sector of the econony), business
and commercial services are likely to offer the greatest

potential sources of revenue.



2) in growing rural counties characterized by growh in
manuf acturing enpl oynent, public services are likely

to constitute the best additional source for revenue.

« Broadband systens in grow ng rural counties could:

1) enable greater dispersal of service-type industries than
is presently the case in some of the fastest grow ng
counties. This could pernit nore equal sharing in the fruits
of growth by all sections of a county and nmake nore |ikely

the continued viability of smaller rural communities.

2) help forestall continuing erosion of business functions
in those small towns located in areas of nmanufacturing
growth, and provide the conmunications network necessary for
|ater growth in the service sector, should econom c conditions

pernit.

« Broadband systens in declining rural counties coul d:

1) contribute to the cost-effective functioning of federal
and state programs designed to upgrade nedical, educational

and other conmunity services.

2) help to attract new industries by serving as a vehicle for

delivery of upgraded community services.

o« Inplications for governnent policy are:

1) in growing rural counties, broadband systems have the potential

for becom ng self-supporting; assistance required in their
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devel opnent is likely to be in the areas of technical aid

and securing of financing.

2) in declining rural counties the economc base is likely to be
i nadequate to support broadband systens. However, to the extent
that governnent subsidies might be nmade avail able to upgrade
school s and comunity facilities, some functions mght be
performed through the use of broadband and appropriate
rei mbursenent made to the system The latter revenues, in
turn, mght be sufficient to make the system financially
sel f-supporting. The value of broadband in providing public
services is likely to depend upon the extent to which these ser-
vices mesh with and contribute to government assistance prograns,
as well as upon the degree to which rural devel opment policy em

phasi zes area-wi de, coordinated delivery of comunity services.

«Despite the evident promise of broadband conmunications systens,
there can be no assurance that they will evolve in the manner
suggested above. Before entrepreneurs, local ‘business |eaders,
or governmental officials can seriously entertain organizing and
depl oying such systems, much nore has to be known about the
practical aspects of their financing and operation. This will

be exam ned next.

Constraints To Rural

Applications O Broadband Communications

Gven the high potential of broadband to meet rural needs, it is note-
worthy that there have been so few applications providing services other
than conventional television. Three categories of potential constraints

were exam ned: technol ogy, FCC regulations and cost. Technology is not
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limting. FCC regul ations do provide some constraint. For exanple,
rel axation of restrictions on translators, so that they coul d rebroadcast
signals received from ground or satellite-based mcrowave relays, would

encourage wider use of this technol ogy.

Wiile FCC regulations do not directly inhibit use of cable for
public services, the regulation that public service channels should be pro-
vided free of charge in some rural areas adjacent to netro areas could have the
effect of elimnating a vital and necessary source of revenue for rural
systens. The free channel regulation nay also have inhibited using public
services as a source of revenue even in those rural areas where the regulation
does not apply. Therefore, although the FCC has sought to encourage devel opnent
of nonentertainment uses with free channels, the regulations may have had the
opposite effect and nmade it inpossible for rural areas to afford either

br oadband systens or new services.

Wil e regulatory constraints can be renmpved sinply by changing the
regulations in question, the third constraint, cost, is a more fundanmental
barrier. However, it is unclear whether this constraint is actual or
per cei ved. For example, while the | ow density of rural popul ations makes
use of broadband to provide conventional television economically less attractive
than in urban areas, the sane |ow density could well favor it for public
service and institutional use. If these nonentertainnent uses have val ue,
appropriate fees could be charged which would increase the econom c base

of the broadband system However, this approach has not been expl ored.
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A System Approach To Devel opi ng And

Assessing Rural Broadband Communi cations

By a rural broadband “systenf is neant an area-w de communications
network accessible to all residents and institutions. The system may be used
to neet health, education and other social service needs, facilitate
government and administrative transactions, and serve conmmercial enterprises
as well as provide network TV and entertainnent. Thus a package of services
woul d be provided and it is suggested that the conbination as a whole may be

econonmically viable, where an individual service by itself may not be.

A project being initiated in Trenpeal eau County illustrates the
system approach. A county-wide cable and nmicrowave system available to
all residents has been planned. An institution. the schools, will also use
the systemwith the objectives of inmproving the quality of education,
reduci ng teacher costs and saving funds now spent to transport pupils
anong schools. Wile an early feasibility study showed that a conventional
i ndi vi dual subscriber supported cable system would not be economcally
feasible, the addition of revenues from the school users ($9000/year from each
of eight schools) sufficiently inproved the financial outlook so as to make

the system possible.

At the present time, a massive governnent programto support rural
broadband systens might be premature. Wile planning is well underway
for such a systemin Trenpeal eau County, Wsconsin, no full-service
area-coverage system presently exists anywhere in the United States.

It thus does not appear that enough is known about the detailed nature,
feasibility, and value of such systens to encourage their present w de-

spread deployment by neans of routine and standard operating prograns.
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Instead of a |arge-scale government program the |ogical next step
woul d seemto be a series of system denonstrations in which broadband
services are tailored to nmeet the specific and different needs of
individual rural localities. Different services will have different
cost-effectiveness ratios depending on the denographic, socioecononic and
institutional characteristics of the community. System denonstrations

can provide data on what works, where, and under what conditions.

Assuming that a decision might be nade to provide federal assistance

for these denmonstrations, the follow ng basic steps would need to be taken:

.designation of a Federal agency (or agencies) to admnister

the program collect data and evaluate results;

eprovision of a funding mechanisn(s); and

oidentification of potential denonstration sites.

Responsi bl e Agenci es

I'n considering agencies that mght be assigned responsibilities
for system denonstrations, the need for an effective planning organization
at the local |evel should not be overlooked. |n some areas, such as Trem
peal eau County, cooperatives may be so pervasive that they can unite nost of
the popul ation and the local governnent in the organizational effort necessary
to plan for and inplement a broadband system |n others, sonething akin
to the multi-county planning districts being established in several states

m ght provide technical assistance and direction.



At the Federal level, it is clear that a great deal of attention will
have to be given to devising an effective neans of direction and coordination.
Listing only a few of the possible institutional nechanisnms, an inter-agency
task force could be appointed to oversee Federal participation in denmonstrations.
O, a policy board conprised of representatives from executive agencies and
rural and industry interest groups could be designated to design and supervise

dermonstrations in accordance with broad |egislative guidelines.

It is beyond the purview of this study to examine fully these and other
alternatives. The approach taken here is to outline one sinplified alter-
native in which oversight is provided by existing Congressional conmttees

(possibly with the assistance of OTA, as described in Chapter V),

Many agencies have been involved in tel ecomunications research, including
NASA and HEW  However, there are three, for the reasons described bel ow,
that might be initially considered for major roles in the denpnstration
phase. These are: 1) the National Science Foundation (NSF); 2) the Department

of Commerce; and, 3) the Department of Agriculture.

The National Science Foundation has taken the lead in “systematic
experimentation” with its Phase | design and Phase 11 inplenentation studies
of public services via broadband communications and mght be considered
for the lead role in conducting system denmpnstrations as a natural
followon to these efforts. NSF could also be primarily responsible for
collection of data on one of the three major areas to be included in every
system denonstration. These three areas are: 1) public service; 2) business
and commercial use; and 3) inpact on rural life. Wile as |ead agency

NSF might coordinate the admnistration, data collection and eval uation
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of the overall program it could also be primarily responsible for the first
of the areas enumerated; that is, the public service sector of the denon-

strations.

Potential business and commercial use of a broadband system seens
to fall within the province of the Department of Conmerce. The Econonic
Devel oprment  Administration of that Departnent recently funded a study
to help “in determning national policy regarding the future course
of tel ecommunications research and devel opment as related to rural econonic
devel opnent”. Thus, the Departnent of Commerce appears to have the interest,
as well as the mandate, to contribute to business and commercial uses in

system denonstrations.

The Departnent of Agriculture is presently a source of |oans and
| oan guarantees (under the Rural Devel opment Act of 1972) for broadband
projects and is an authoritative source of detailed know edge on rural
devel opnent in general and potential dempbnstration sites in particular.
A significant part of system denmonstrations must be evaluation of the inpact
expanded tel ecommunications services on rural growh and on the distinctive

characteristics of life (both positive and negative) in rural areas.

The Econonic Research Service, which was a major source of infornmation

for Chapter 111, could contribute to devel opment of rural inpact data.

In addition, the Department of Agriculture, through its Extension
Service, mght play a significant role in making known the system denon-

stration concept to potential rural sites.
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Fundi ng Mechani sns

There are two aspects of funding which should be considered:
1) capital resources for construction of systems; and, 2) funds which can
be used for identifying demonstration sites; developing software and materials
for public service, commercial and other system denmonstration uses; operating

and maintaining the system and conducting eval uations.

For capital construction of telecomunications plant, an existing
source of funds is Community Facilities |oans under Title | of the Rural
Devel oprment Act of 1972, (Anot her possible source, as suggested by some, m ght
be the Rural Electrification Administration.) The second category of funds
which are primarily to be used for conducting and eval uating the actual
system denonstrations coul d be provided through the |ead agency, either
as outright grants or loans. Calculations of the potential costs to support
four system denonstrations were made. Assuning |oans for construction and
grants for other costs, per year costs for a five-Year Program were estimated

at roughly $1.8 nillion.

Candi date Sites

Only one criterion might be universally applied to all candidate rural
areas which might wish to serve as a system denpnstration site. That is,

there must be a high degree of community support for the system

Institutional and public service use Of broadband is novel and unfaniliar.

As shown in Trenpeal eau County, individuals within the comunity in question
will have to work together to define common needs which can be best met through
broadband services. They will also have to be capable of recognizing the
econonmi ¢ value of these services and support the system accordingly,

(e.g., tax nonies used to support schools mght be used for broadband
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educational services). Several types of sites for system denonstrations were

identified in the course of this study and are discussed in the body of this

report.

Investigation O The Inpacts O Wadespread |nplenentation

Of Tel ecommuni cations In Rural Areas

W despread inplementation of telecommunications systens with the
characteristics described in this report could have major consequences not
only for rural areas but also for urban areas. Changes brought to rural
areas through broadband night be positive or negative. Thus, definition
of inpact areas, and devel opment of a plan for evaluation of the potential
positive and negative consequences of w despread telecomunications systens,
should be an integral part of any system denonstration program  \hile
detailed consideration of this topic is beyond the scope of this staff study,
a representative listing of the inpact areas that mght be pertinent was
devel oped. These fall into the six mgjor categories of population bal ance,
economi ¢ inpacts, social inpacts, institutional inpacts, transportation-

tel ecommuni cations tradeoffs, and |onger terminpact areas.

A Future Course OF Action If System

Denmonstrations Prove Successful

I f system denmonstrations prove the feasibility of comunity-wide
broadband systens to neet a variety of rural needs and if it is judged
that the positive and negative inmpacts of such systems are, on bal ance,

favorable for national growth and devel opment, then funding services for
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i mpl ementing such systens on a broad scale nmight be sought. (One solution
mght be to establish a Federal program nodeled on the Rural Electrification
Admini stration which brought electricity and telephone to rural areas through
| ow cost | oans. However, in the case of rural broadband systens, a nore

flexi bl e approach involving several different funding mechani sns appropriate
to the different economc characteristics of rural Anmerica mght be con-

sidered (and evaluated further during the system demonstration phase).

This funding could be related to the Turnaround Accel eration,
Turnaround Reversal and Declining county categories cited earlier as a
framework for analysis. (I't should be noted again that the “county” is
the unit of analysis because nobst statistics are gathered on a county
basi s. In practice, broadband systens could enconpass several counties
of varying characters.) Because of the differing attractiveness of these
types of rural counties to private entrepreneurs, the system operator night
al so be expected to vary. For exanple, funding mechanisns and owner/

operators might vary with the category of rural county as indicated bel ow

Eederal Fi nancing System
County Type Mechani sm Owner / Qper at or
Turnaround Accel eration CQuar ant eed Loan Private Industry
Turnaround Reversal Direct Loan Rural Cooperative
Decl i ning Cover nnent  Subsi dy Private Industry/

Local Governnent

Sources of funds include the Business and Industrial Division of the
Department of Agriculture for guaranteed |oans, and Community Facilities
| oans under Title I of the Rural Devel opment Act of 1972 which are direct
| oans. Both of these sources have already been used to support rural broad-
band systems. In this connection, however, it is inportant to note that a
letter sent to OTA by the Department of Agriculture stated that “...we
do not anticipate this type of loan becoming a significant part of our

community facility |oan program”
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Previous Legislative Initiatives

And Findings From Ot her Studies

A nunber of bills and studies were reviewed. These nmay be divided into”
three groups depending on their treatment of the problem of bringing

broadband communi cations to rural areas.

The Whitehead Report exenplifies the class of national cable policy
studies. Wthin this class, rural cable is treated nore as a nonitoring
problem than as a problemrequiring action. Thus, it is not surprising that
no specific course is outlined nor is a funding mechani sm proposed for bringing

cable to rural areas.

The second group of bills and studies includes S. 1219, H R 5319,
H R 244, the Interstate and Foreign Commerce Subcommittee report on cable and
the Booker T. Washington/ Cabl ecomruni cations Resource Center report on rural
t el ecommuni cati ons. This group of bills and studies suggests that telecomuni-
cations should be brought to rural areas now and suggests |owcost, long-term
| oans as the funding mechanism  The inplication is that the major
constraint on rural telecomunications is lack of risk capital and that
the problem can be solved in a manner paralleling the Rural Electrification
Act of 1934 which enabled the spread of electricity and tel ephone service
to rural areas. However, the parallel between these two situations may
not be as exact as it appears. For cable, content is all inportant
whereas the consumer supplies the uses for electricity or the content
carried by tel ephones. Whether enough is presently known about program

content to ensure success of rural broadband systens is unclear.
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The third group of bills includes HR 4564, S. 1257 and H R 9630.
This group specifically addresses the problem of providing
new services, such as public service applications, via teleconmunications
and proposes denonstration prograns which would enable evaluation of such
services. Unlike the second group, these bills are not directed at rural

areas and projects probably would not take place in rural areas. This is

because the funds, when specified, are to be used for studying nethods for
bringing in the service. Existing systenms would be used in the denonstra-
tions and those with significant capacity -- as for two-way us.-- are

| ocated in urban areas.

This report conbines and extends the concepts in all these groups
of bills and studies inthat it proposes a linited denonstration program
specifically for rural areas, aimed at investigating the feasibility and

val ue of conbinations of public services, conmercial uses and entertainment.

Policy Aternatives For Applications

Of Broadband Tel ecommuni cations To Rural Areas

Three policy alternatives were devel oped during the study. These
are:

« continue the status quo;
o fund a limted nunber of system denonstration projects; and

o« create a Federal mechanismto facilitate w de dissem nation of
broadband services to rural areas.

The pros and cons of each of the policy alternatives are described in Chapter

IV of this report.



Future OTA Role
As stated in the Preface, the objective of this staff study was
to provide a basis upon which the Technol ogy Assessment Board night
deci de what contribution, if any, OTA could make in assisting the Senate
Committee on Agriculture and Forestry to evaluate the feasibility and

val ue of rural broadband communications.

In the course of the study, the subject of rural broadband
communi cations was found to be relatively unexplored. In particular, no
anal yses were found which considered the utility of broadband in relation
to the fundanental factors underlying the sudden reversal of growth trends
in rural America depicted in mpst recent Census statistics. Therefore,
in order to gain some clear understanding of what OTA might do in connec-
tion with the subject, it first was necessary to originate a neans of
relating broadband to the forces underlying this change. Subsequently,
it was necessary to consider how and whether such systems could actually

be deployed and their val ue assessed.

Because of these sonewhat unique circunstances, this study does not
constitute a sinple reply to Senator Tal madge’s query as to how OTA can
be of assistance. Instead, what is reflected in this staff study is a

possi bl e course of action- which the Senate Agriculture Conmittee night

weigh. OTA's future role and the specific formits assistance night take,
therefore, wll depend upon the Committee’'s judgnent as to how many of the

three tasks spelled out herein, if any, it might wish OTA to pursue.

Wth these qualifications in nmind, the following is a three-task

approach to OTA's participation that the Senate Committee might consider:



First as an adjunct to hearings the Committee mght w sh to conduct,
OTA could help the Conmittee to assenble a panel (s) to examine and verify

or refute the findings described in this report. Topics to be covered

could include:
«the present and probable future trends in rural growh;

«the inpact of broadband communications on probable growh

trends;

.constraints to wider application of broadband communications

in rural areas;

«the need for system denmpnstrations and the nunber and type
of system denonstrations which should be conducted, including

criteria for site selection;

. consideration of the possible need for, and best form of,
Federal involvement in rural broadband applications in the

system denonstration phase as well as in subsequent prograns; and

.consideration of the possible role of OTA in helping the
Committee to assess and monitor the programs suggested

above.

Second, OTA night begin a continuing assessment programto help the
committee nonitor: 1) teleconmunications experinments in or applicable
to rural areas; and, 2) the progress of the Trenpeal eau County project
and any system denonstrations undertaken. Wth regard to the second

task, a critical feature would be assessing the inmpact of teleconmmunications



on the characteristics of life in rural areas affected. (Assessing
whet her these inpacts night be desirable is outside the scope of OTA
activities. The purpose of this nonitoring effort would be to provide

the committee with data from which a judgnent could be made.)

Third, on an as-needed basis, small assessments involving either panels
or other mechanisns could be conducted to integrate the data of the nonitor-
ing efforts with other data, including the prelimnary findings of this

st udy.

Because any system deronstration will require several years, what
is proposed here is a long-term relatively |owcost activity. An estimated

| evel of effort and cost is as follows:

« Y% manyear/year of senior staff “$17, 000
« Y% manyear/year of support staff = 9,000
« 1/3 manyear/year of secretarial support = 5,000
. average yearly cost of panels, small
contracts, etc. ~30, 000
« contingencies including staff travel = 4,000
\ $65, 000/ year

It is anticipated that OTA's participation in the project would be
reviewed by the Technol ogy Assessment Board at |east biyearly. At these
tines, both the progress and the adequacy of OTA's effort would be subjects

of eval uation.



CHAPTER 1|

PUBLI C SERVI CE AND COWMMERCI AL USES OF
BROADBAND COVMUNI CATI ONS | N RURAL AREAS
This Chapter exam nes the potential of broadband communications for
responding to rural needs, both in the public service sector and as they
relate to rural economcs. Each application is considered individually,
with a view towards determ ning whether current experinments are grounded
in a realistic appreciation of rural needs and, secondly, whether they
are designed to produce the kind of data necessary to determine their
ultimate feasibility in functioning rural systens. Later chapters wll
describe how these services mght be combined to support a rural broadband
system which could contribute to the broad goals of rural devel oprent
The follow ng categories of broadband applications are addressed:
public service (health, education, |aw enforcement
government al / admi ni strative uses); and
comercial (security systens, information services
data transmi ssion, pay-TV).
Each of these categories is examned in terns of:
rural needs for the service tested

representative experinents conducted; and



Potential rural applications including the feasibility

and value of the service in nmeeting rural needs.
It should be noted that several recent studies, notably

those by Peg Kay, Social Services and Cable TV (1)‘and by the

Cabl ecommuni cati ons Resource Center, A Prelininary Review of

Current Practices And Trends In Rural Tel ecommunications Devel oprment

And Recommendations For Future Devel opnent (2), have reviewed experi-

ments for the applications considered in this Chapter. No attenpt

is made here to duplicate these efforts and the reader is referred

to them for additional infornation.

Public Service Applications

Heal t h

Maj or studies analyzing rural health needs and relating these
to existing and potential broadband applications have not been done.
As part of this study, a prelimnary analysis of these needs was attenpted
and is summarized bel ow. However, the results are not definitive and

additional research is required.

Rural needs. Appendix C contains an analysis of health conditions,
health manpower and facilities resources, utilization of resources
by rural populations and Federal initiatives in delivering rural

health needs, The followi ng brief summary is drawn from Appendix C.

1 References are nunbered consecutively in the order of their first

appearance in the text. The first nunber is the reference. The
number after the dash is the page nunmber in the reference.
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Significant health care problenms exist in rural populations.
Comparative analysis of the health of rural vs. urban popul ations
shows higher infant and maternal nortality rates and greater incidence

of chronic illness in rural populations.

Anot her indicator of rural health is the rejection rate for mlitary
service from physical and nental conditions. The rate for rural residents
is at least twice that for netro residents and residents of small cities

and towns.

As for injuries, rural nonfarmresidents show higher injury rates than
metro residents. However farm residents show a |ower incidence of injuries.
Thus, medical care requirenents for injuries in rural as conpared to urban

areas are not clearcut.

There is a shortage of physicians, especially specialists, in rural
areas. The conbined ratio of general practitioners, specialists and hos-
pi tal -based physicians per 100,000 population is 69.0 for nonmetro areas
and 145.7 for netro areas. For specialists alone per 100,000 popul ation,
the ratio is 30.3 for nonnetro areas and 81.5 for metro areas. Dentists,
pharmaci sts and registered nurses are also in very short supply in nonnmetro
conpared to netro areas. Contributing factors to the rural shortage of
medi cal personnel include isolation from peers, and the difficulty in
remaining current in professional specialties due to |ack of ready access
to facilities equipped with the latest instrunents and technol ogy, as
wel | as to specialists for referral and consultation. Also of signifi-
cance is the greater workload associated with attending a |arger group

of people who are also wdely distributed.
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As for health facilities, statistics show that there is a greater
nunmber of comunity and psychiatric hospital beds per capita for rural
popul ations conpared to urban popul ations. However, the accessibility
of these facilities in terns of |ocation, available transportation systens
and costs for utilizing them present severe problens for many individuals
residing in rural areas. In addition to having |ower income |evels, the
percentage of persons covered by hospital and surgical insurance is also

|ower in rural areas than in urban areas.

Studies of the utilization of health services by rural residents
show that the latter tend to visit physicians, specialists and dentists
with less frequency than urban residents. Because hospitalization rates
for rural nonfarmresidents and rural farmresidents over 65 are propor-
tionately higher than for netropolitan populations, it is unlikely that
this lower utilization of health services reflects better health of rural
residents but is more likely a function of access and a tendency to allow

conditions to become nore serious before nedical attention is sought.

A related problemis availability of emergency nedical services.
Difficulties arising from health manpower shortages, distance to health

facilities and access to transportation suggest inadequacy of energency

nedi cal services.

In sumary, available information on health conditions, resources
and services points to inadequacies of health care delivery systenms in rural
areas. The needs of rural populations in health care delivery systens include:
«need for increased primary health and dental services

based on evidence of fewer physicians per capita,

11-4



hi gher hospitalization rates, greater incidence of

infant and maternal nortality, and higher incidence of

nedi cal disqualification for mlitary duty;

«need for |ess expensive medical care and inproved physical
accessibility to nedical facilities and services due to nal -
distribution of facilities and physicians, the distances rural
peopl e nust travel, inadequate transportation services or alter-
natives, and | ow nenbership in health insurance plans as well as

relatively |lower income |levels as conpared to urban areas;

«need for emergency medical services due to chronic illness

conditions, injury rates, and distances to facilities; and

«need for continuing medical education for physicians, specialists
and allied health manpower because of physician isolation,
physician (specialist) shortages, and difficulty of access for

consultations and referrals.

In light of these needs, it is inportant to evaluate existing
communi cations experinents as a health service delivery tool for rural

popul ati ons.

Experi ments. Representative telenmedicine experiments of I|ikely
application in rural areas are listed in Table 1, which sumarizes
the funding source, location of the project (that is, urban or rural),
operational status, technological characteristics and medical services

provided in the sixteen tel enedicine experiments eval uated.
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As shown in the table, nobst projects have been supported by the
Federal governnent. The Departnent of Health, Education and Welfare
has been a major supporter of telenedicine projects and NASA and the
National Science Foundation have also provided funds. A noteworthy
exception is the Blue HIl project (the ninth project in Table 1) which
i nvol ves a broadband |ink between a hospital in Blue Hll, Mine, and a
nurse practitioner in the isolated comunity of Deer Isle. This project was
originally funded by the Mine Regional Medical Program but increasingly

support is being provided by the comunity of Deer Isle.

Sone experinents analyzed are located in urban areas. Al though the
enphasis in this study is on rural applications, urban experinents have
been included to provide a broader data base for assessing the value of

tel enedicine efforts.

The table also shows that a variety of technologies have been used
and conbined in various ways. Picturephones have been used. Black and
white or color television termnals have been connected by cable and/or
microwave and/or satellite. The common denoninator of the technol ogies
used is that they have pernmitted two-way (interactive) exchange of infor-

mation between sender and receiver, generally in both audio and visual nodes.

O particular interest are the health services provided in the ex-
perinents, which are indicated in the last colum of the table. Follow ng
Rockof f (3-22), these services can be classified in five categories:
consul tation, supervision, direct patient care, administration and manage-
ment, and education and training. The table |lists services in ternms
of these five categories. Additional descriptive terns have al so
been used (such as lab tests, prescription and record transmssion, etc.)

to provide nore detail on the specific services provided. As can be seen,
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TABLE |

TELEMEDI CI NE PRQJIECTS

Experi nent s Funded by Location Qper at i onal Technol ogy Services
Stat us
Massachusetts HEW Ur ban Bedford still M crowave, cable, Di agnosi s and consul tation,
CGeneral / Logan Vet erans oper ational bl ack and white, therapy, specialists consultation,
Airport/Bedford  Admin. Logan operational telenmetry (ECG s, Lab tests, in-hospital patient
Vet erans Hospi tal to a mninal EEGs), lectronic observation, prescription and
(4-108ff, ext ent st et hoscope, inter- record transm ssion, admnistration
205ff.) active audi o-visual public health education, continuing
capability medi cal education, (energency
consul tation)
Lakeview dinic HEW Senmi - Not operati onal Cabl e, portable Di agnosi s and consul tation,
(4-101ff, 220ff.) rural vi deo-carts, black therapy, specialist consultation,
(3-22), (5-59) and white, electronic I n-hospital patient monitoring
(13) st et hoscope, inter-
active audi o-visual
Minnesota capability
M. Sinai HEW Ur ban Not operational Cabl e, black and Di agnosi s and consul tati on,
(4-119ff. ) white, electronic therapy, specialist consultation
(3-22) (5-75ff.) st et hoscope, public health education, nedical
interactive audio- educati on
New Yor k visual capability
Bet hany/ HEW Ur ban WIl be Pi ct urephone, cabl e, Di agnosi s and consul tati on,
Garfield term nated vi deo-di scs, bl ack therapy, specialist consultation
(4-69ff.) shortly and white, interactive lab tests, prescription and record
(3-21) (5-21ff.) audi o- vi sual transm ssion, supervision of
capability phar maci st technician

I1linois




TABLE |
TELEMEDI CI NE PRQIECTS

Experi nents Funded by Location Oper at i onal Technol ogy Servi ces
Stat us
Case \Western HEW Ur ban Oper at i onal Laser, cable, one-way Di agnosi s and consul tation
(4-69ff.) (3- color, one-way black specialist consultation: in-hospital
21ff.) (5-53ff.) and white, renote con- patient monitoring, prescription
trols, interactive or record transm ssion, supervision
audi o-vi sual of nurse anesthetists, intensive

) capability> data care nonitoring, newborn nursing
Chio transm ssion observation, (training)
Illinois Mental HEW Ur ban Not Pi ct ur ephone Di agnosis and consultation,
Heal th Oper at i onal therapy, admnistration, nedical
(4ff, 218ff) educati on

(3-21) (5-53ff.)
Canbri dge HEW Ur ban Not M crowave, black Di agnosis and consultation,
(4-76ff. Oper at i onal and white interactive therapy
212ff.) audi o-vi sual capability
(3-21ff.)
(5-31ff. )
Vermont/New HEW Rur al Qper at i onal M crowave, Di agnosi s and consul tation
Hanmpshire telemetry, one way therapy, specialist consultation,
I NTERACT color, one way black in-hospital patient observation,
(4-129ffF. and white, interactive public health education, nedical
235ff.) audi o-vi sual capability education
(3-21ff.)
(5-87ff.)
Blue Hill, Mai ne Rur al Oper at i onal M crowave, bl ack Di agnosis and _s/lt.ti,,
Mai ne (4-73ff. | Regi onal and white, inter- therapy, administration, public
211) (6) Medi cal active audi o-visual heal th education, supervision
Program capability
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TABLE |
TELEMEDI CI NE PRQJIECTS

Experinents Funded by Locati on Oper at i onal Technol ogy Services
Stat us
Rural Health OEQ HEW Rur al Qper at i onal M crowave, bl ack Di agnosi s and consul tation
Associ at es and white, inter- therapy, lab tests, radiology,
(4-135ff., active audi o-visual adm ni stration, supervision
240fF.) (7) capability
M
STARPAHC NASA Rur al Oper at i onal M crowave, |and/ Di agnosi s and consul tation
(4-150- (13) Lockheed mobile units, inter- therapy, specialists consultation
HEW active audio-visual lab tests, radiology, prescription

capability, conputer and record transmission, administra-
Ari zona data link tion, nedical education
Al aska ATS NASA/ HEW Rur al Not ATS-6, ATS-1 Di agnosi s and consul tation,
(4-149) (lo- Qper ati onal satellites, inter- adm ni stration, public health
2ff.) (13) active audi o-visual education, mnedical education

capability (4 sites), supervi si on (energency care)

one-way Video/two-way audio

(1 site), black and white
M ani - Dade NSF Ur ban Not Sl ow Scan, el ectronic Di agnosi s and consultation
(4-144fF.) Qper ati onal st et hoscope; microwave therapy, prescription and record
(8) (9) (19) (Research exper-  black and white; nicro- transnission supervision

iments conpl eted) wave-color; interactive
Evaluation still audio-visual capability

Fl ori da bei ng conduct ed
Chio Valley ARC Rur al Oper at i onal M crowave, col or Di agnosi s and consul tation,
(4-145ff.) interactive audio- education, training, supervision
(14) vi sual two-way capa- conferences

bility (3 sites), audio-

visual one-way (1 site)
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TABLE |
TELEMEDI CI NE PRQJECTS

Experinents Funded by Location Qper at i onal Technol ogy Servi ces
Status
Boston City NSF Ur ban Oper at i onal Nar r owband Di agnosi s and consul tation,
Hospi t al (augmented) facsnile adm ni stration, specialists
(11) (12) consul tation, prescription or
record transm ssion
Washi ngt on, HEW Rur al Not ATS-6, ATS-1, Medi cal educati on,
Al aska, Montana, Oper at i onal audi o- vi sual di agnosi s and consul tation
| daho (WAM) capability inter-
(4-149ff.) active (2 sites),

(10-2ff.) (13)

one way audi o-vi sual
capability




the communi cations systens usually provided nore than one of the five

types of services and in sone cases all five

For the purposes of this study, there are basically three groups
of questions to be answered with regard to the telenedicine experinents

whi ch have been conducted. These are

«\Was the technol ogy adequate to provide the service? (Included
in this question is the issue of whether the technol ogy used
is excessive -- e.g., were both audio and visual interaction

necessary or woul d audi o have been sufficient?)

«\Wre the services provided related to the needs of the popul ation

served?

«\Wre the economics of neeting health care needs by broadband
communi cations considered? (This question includes not only the
economi ¢ viability of the system but also analysis of the costs
and benefits of neeting health care needs by some nmethod other

than broadband comuni cations.)

To assist in considering these questions, Table 2 was prepared. It

summari zes the objectives and results of the sane sixteen experinents
described in Table 1. The last colum (labelled Comments) provides

additional information on the issues raised above.
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Proj ect

Obj ectives

TABLE |1

TELEMEDI CI NE PRQIECTS

Results

Comment s

Massachusetts
CGeneral, Logan
Airport
Bedford, Veterans
Admi ni stration
Hospi t al
(4-108ff.)
(205ff.)

To determine clinical
of technol ogies; to determ ne

manpower / t echnol ogy conbi nati ons;
to devel op ways in which provider
/ consunmers can adapt to technol o-
to devel op cost-effective

gi es;
model s.

appl i cations Project

proved technical
feasibility and clinical
applications; records showed
health care provided was of
sufficient quality. System

at Logan was not cost-effec-
tive partially because of the
presence of physicians at
Airport site and because
systemwas not fully utilized.
H gh level of patient accep-
tance, provider acceptance
was al so apparent.

Systenms have not been used to a maximm
extent. Sone problem wi th technical
systens due to atnospheric conditions
or human error.

*These two projects are placed together
because they are connected to a central
link (Mass. Cen.). The Logan Airport

link originated because the principal
investigator initially saw the potential
of the technology for providing energency
medi cal care to accident victims. The
Bedford link was initially established

to provide specialty consultation
(psychiatric and neurol ogical) to Bedford
which is a long termhealth care facility
(4-25ff.)

Lakeview dinic
(4-101ff, 220ff.)

(3-22)(5-59)(13) energency care,

To test clinical applications
of technology in consultation,
pati ent
nonitoring; to deternine
provi der/consuner attitudes;
to determne technical
benefits (save time, etc.)
and feasibility in contrast
to telephone; to deternmine if
physician availability is
increased; to determine if
nore personal relationships
are established

Easi er access to consulting
physi cian; patient anxiety
reduced; more continuity

in care, greater under-
standi ng of diagnosis and
treatnent. Consuner attitudes
favorable; technical system

Peak-utilization was |less than 2% system
not used to full capacity; legal issues
did not arise. Technical problens with
avai lability, set-up time, reliability,

operational conplexity, and maintenance;
No significant econom c advantages seen
for physician. Security and confidentiality

provi ded versatility; physician of patients did not arise as an issue,

practice did not increase;
tern made specialist nore
avai | abl e.

sys-

however doctors used tel ephone for nost

confidential situations.




TABLE 11
TELEMEDI CI NE PRQIECTS

Proj ect hj ectives Resul ts Comment s
M. Sinai To determine patient/provider The system allowed for availa- Some technical difficulties with
(4-119ff.) acceptance of technol ogy; to bility of specialists when there audi o-video quality due to poor
(3-22) (5-75ff.) determne effectiveness of had previously been none; ex- studio conditions; difficulty with
system for health care delivery panded role of md-level practi- facsimle reproductions; sone “down
in lieu of “in-person” contact; tioner; allowed for inproved time”; some technical problenms due
to determne cost-benefit. energency care; reduced physician to human error.
time; cost-effectiveness was
identified as slightly Iower
than direct patient care.
Bet hany/ To assess inpact of tech- System denonstrated nore rapid Pi ct urephone designed for face to
_, Garfield nol ogy on basis of access to geographically face communication and proved
n (4-69££f.) contributions to health care di spersed internal resources; i nadequate for docunent transm ssion.
F(3-21) (5- and costs. denonstrated technical Pi ct urephones rel ocated during
21ff.) feasibility; high acceptance by project to reflect increased know edge
provider; allowed greater of devel opers on need. Project
utilization of specialist originally used broadband, but was
services; greater use in di scontinued after brief period.
energency care.
Case Western To evaluate viability of using Denonstrated effectiveness and Md-level prefer direct contact;
(4-69ff.) two-way broadband audi o-vi sual viability of using technol ogy for cost systems not identified; sone
(3-21ff.) and data communications to provi ding inproved health service procedural problems such as
(5-39ff.) remedy shortage and mal - in anesthesiol ogy; denonstrated scheduling and sinul taneous

distribution of anesthesio-

| ogists; to deternine
manpower / t echnol ogy conbi nati ons;
to determine if quality health
care could be provided.

ef fectiveness of supervision of
md-level practitioners by
speci al i sts; provided better
energency care; provided
consultation where it wasn't
previously available; provided
training; and generated closer
t eamror k.

noni toring have not been resol ved.
This system has expanded to include
connections with a community-hospital
in a lowincone area. Changes in
the training of personnel for that
hospital and the quality of care
have resulted.




TABLE |1
TELEMEDI CI NE PRQIECTS

Proj ect bj ecti ves Resul ts Coment s
I1linois To determine the extent to System i ncreased communi cation and Probl em occurred with installing
Mental Health whi ch the technol ogy coul d i nformati on exchange of providers; systens in nost effective sites
(4-92ff. 218ff.) enhance mental health delivery; di m ni shed need for patient/ technical deficiency for transmtting
(3-21) to determne specific applica- provider travel. financial and nedical data. Due to
(5-39ff.) tions of technol ogy. | ack of effective planning and
subsequent reorganization of tech-
nology to better sites, firm
concl usions on video benefits
could not be nade
Canbri dge To test manpower/technol ogy Proj ect demonstrated sinmilar Problens with accessibility of video
(4-76ff. 212ff.) conbinations; to test referral rates for TV and consul ting rooms for physician,
(3-31ff.) consul tative applications t el ephone al though consul tation rigidity of experinental design
(5-31ff.) and to determine if there tinme was substantially |onger for System was not utilized to ful
H woul d be reduction of re- television, in part, due to set ext ent
ferrals and inprovenent up tine and al so because TV
in quality of treatnent; tended to enrich personal
to test consuner/provider contact; denonstrated good
accept ance. Proj ect com technical quality; increased
pared tel ephone and anmount of information avail able
television consultations. provi ded on-goi ng educati on.
Physi ci ans had maj or probl enms
due to location of technol ogy.
Ver mont / To explore technical Speech therapy was highly ac- M ni mal technical problens. Speech
New Harpshire feasibility and provider/ cepted by provider and consumer; therapy now sel f-supporting. Project
| NTERACT consuner acceptance of provided neans for training nid- personnel are now trying to determne
(4-129f. speech therapy and | evel persons; increased usage of ways to make system cost-effective
235ff.) dermat ol ogy delivered via referral services; provided
(3-21ff.) technol ogy. services not otherw se avail -
(5-87ff.) able; promoted inter-staff

communi cations; reduced trans-
portation tine/costs; use of color
for dermatol ogy not significant.




TABLE 11

TELEMEDI CI NE PRQIECTS

Proj ect hj ectives Resul ts Conment s
Blue H Il To use technology as the System gave nurse practitioner Because the mid-level practitioner was
Mai ne nmechani sm for providing nid- assi stance in emergency care, only health care provider on the is-

(4-73Ff, 211)
(6)

| evel practitioner with
necessary support thereby
enabling her to provide
primary health care to

i sland popul ation.

Based on comunity needs.

consultation over prinmary health
care problens. Showed the
validity of using md-Ievel
practitioner to provide primry
health care.

| and, system proved useful. The idea
of using system originated because
island built a clinic but could not
keep a physician. The Project Direc-
tor stated that the systemhad to be
coordinated with an institution.
Community now paying for great portion
of systenis usage.

Rural Health To establish a conprehensive RHA used technol ogy as a Project based on health needs of
Assoc. heal th care delivery system mechani sm for providing service. communi ty. Technical problens due
(4-135ff. to serve West Central Mine Project proved the validity of to poor system planning and in-
240ff.) (7) by devel oping a group practice using mid-level practitioners stallation; some problens also due
- of doctors and mid-Ievel for health care delivery. to weather conditions. These were
o practitioners; to provide and Feasibility of using the over come. The technol ogy was not
- increase health care for a techni cal system was denonstrated a primary purpose of the project.
di spersed population; to find al though questions regarding its
paynent nechani sns for |ow necessity remain. Technical sys-
inconme famlies and to tems were exceptional for peer-
determine if prepaynent for group interaction among health
health care in rural areas care providers and for admnis-
is a viable mechanism trative functions. Also the
i ntangi bl e benefits of the
Based on conmunity needs. doct or - pati ent/ doct or - prac-
titioner relationships appear
positive, though not adequately
eval uat ed. Satellite clinics
have to be partially subsidized
by main clinics.
STARPAHC To provide data for devel oping

(4-150) (13)
(17-3)

health care for future manned

spacecraft by testing physician/
paramedic link; testing technology;
i dentifying technol ogy advancement
needs areas; inproving the delivery

of health care to renote areas.

Data has not yet

been obt ai ned.




TABLE |1

TELEMEDI CI NE PRQIECTS

Proi ect Obj ecti ves Resul ts Conmmrent s

Al aska ATS-6 To explore the potential of Satellite conmmunication can Experinent designed as a neans for

(4-149) satellite video consultation to reliably provide signals of potentially reducing rural health

(10-2ff.) inprove health care to a highly sufficient quality to be useful delivery problens;-

(13)(18) renote area, to provide for health service delivery for some sites in experinents were al nost
education and training to health rural areas; useful consultations i naccessi bl e by land, and had no
care providers to the public; for a variety of nedical problems  audio communication prior to
to provide health information could be conducted; satellite satellite.
system to determne feasibility video consultation can be
of using health care proivders successfully carried out by health
(md-level) for health care providers at all levels
delivery to rural areas. of training; the unique features

of video transm ssion nmay be
critical in 5 to 10% of cases
selected for video transm ssion>
otherwise there is little
measur abl e difference between

= audi o vs. video consultation;

L Heal th care providers involved

o felt video consultations inproved
health care system capability,
but questioned whether it was
worth the costs - providers placed
stronger enphasis on audio as nan-
datory for health care delivery in rural areas.

M ani Dade The objective of the tele- There was no difference in quality Research experiments are conpl eted,;

(4-144fF.) medi ci ne phase was to determine of care given by on-site physicians evaluation of project is still being

(8)(9) (19- cost/benefits of telenedicine conpared to care given over telene- conducted. This experiment was _

143ff.) using nurse practitioners; dicine. Nurse primary practitioners conducted in two stages: baseline which

to gather data on the relative
nerits of different types of
vi deo communi cations which can
be used in tel enedicine systens.
[The total project (Phase |
and 1) | ooked at organi-
zational structure of
delivery systenms, manpower
possibilities, and tech-

nol ogies as a part of health
care delivery systens.]

provi ded nedical care equal to that
of physicians. Telenedicine |inks
not cost-effective when conpared
to cost of care admnistered by
nurse practitioner; telenedicine
was equal in cost to care provided
by on-site physician.

i ntroduced nmedical record system and
extensive use of nurse practitioners;
and tel enedi ci ne which introduced
technology. Principal investigators have
stated that tel emedicine may prove
cost effective in settings where
transportation is a mgjor problem and
where costs of physician tinme .

are equivalent to those of physicians
in nonacadem ¢ settings. The physicians
used in this experinent were from
acadenic environnents and as such,

have generally |ower salaries.




LT~-1I1

TABLE |1
TELEMEDI CI NE PRQIECTS

Proj ect Qoj ecti ves Results Coment s
Chio Vall ey To use technol ogy for Eval uation and results not System becane operational in 1975.
(4-145ff.) providing primary health yet avail able because of Project was not devel oped as intended.
(14) care and diagnosis. relative newness of the system System has been used nore for edu-
cation/grand rounds and nedical
conf erences.
Boston City To demmostrate and test Project is being continued. Technol ogy
Hospi t al feasibility of using dis- Use of NP's proved beneficial. deronstration (tel ephone and some
(11) tributed health and delivery 80% of NP work did not require facsinmle equiprent) was not a
(12) system for nursing home physician consult; frequency purpose. Technol ogi es were chosen
popul ati ons by using nurse of care was better than tradi- because they were inexpensive and
practitioners; to test tional system quality of care provi ded necessary backup to NP.
quality of care rendered slightly better than traditional Key factor of any health care system
by NP's; and to determne system using technology is the function and
conparative costs, benefits organi zation of the people. Problem
of NP vs. traditional phy- in financing Medicare through NP due
sician visits system to state law
Washi ngt on, To denpnstrate feasibility Experinent denonstrated the This project was originally designed
Al aska, Mdontana, of satellite technol ogy as feasibility of using satellite to provide a new system of nedical
| daho (WAM) a support for programin for teaching, administration, education to three states who did not/
(4-149ff.) decentralized nedical and patient care. Broadened could not build a nmedical school.
(10-2ff. ) educati on. potential of medical education When satellite becane available it
(13) alternatives for relieving mal - was used to increase ability of system

di stribution and shortage of
physicians for rural areas.

to provide educational service.

Some mal functions in technol ogy
occurred due to design flaws, ar-
rangerment of equiprent, weat her
condi ti ons.




Adequacy of technology. A useful framework for review ng

devel opnents in tel emedicine over the |ast decade is that proposed by

Bashshur.'He divides the devel opment of telenedicine in the US into

three stages:

«1964-1969: experinmental efforts by independent nedical
practitioners to test the applicability of the technol ogy
to clinical needs. The general objective during this period
was testing the feasibility of two-way communications for

di agnosis and clinical use (20-6).

«1969-1973: continuation of the first stage but with Federal
support for research and devel opment in telenedicine (20-3).
HEW NSF, OEO and NASA participated in prograns to establish

the technical capability of comunications techniques for various

clinical uses (20-6).

«1973- present: treatment of telemedicine as a nmethod for delivering
health care. Program objectives shifted to assessing whether tele-
nedi cine could be self-supporting or econonmically viable and to

assessing the quality of care relative to other methods (20-4).

' Bashshur, Rashid and Arnmstrong, Patricia. “A Review of Telenedicine
as a New Mode for the Delivery of Health Care.” (In press: quoted
with permission of Inquiry.)
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As can be seen in Tables | and II, telenedicine experinments have
| argely been concerned with testing the technology and clinical applications
using the technol ogies. Mst experiments were initiated during one or the
other of the first two stages. However several experinents inplenented
during the third stage described by Bashshur, have been designed to
address questions of economic viability and the adequacy of health care
provi ded by various technol ogy/ manpower conbination alternatives (Boston
City Hospital and M ani-Dade projects). [In addition, subsequent eval uations
of several projects conducted in the first and second stages of tel enedicine
have shown inportant findings regarding econonmic viability and alternative

t echnol ogy/ manpower conbi nati ons.

As is apparent from Table “Il, a variety of technical problens were
encountered during the telenedicine experiments; however, nost of these

probl ens were overcone. Such difficulties included |arge anounts of “down
time” when systems were not operational; noise interference with the use of
certain equipment; and difficulties in focusing and placing the caneras.
In addition, adverse weather conditions affected the operation of equipment
in certain locations, and |ack of an adequate power source held up usage
in some instances. Nevertheless, nost technical difficulties and problens
were solved in the course of the experiments. In general, it can be said
that (20-11):
“By the end of the second stage, the capabilities of

t el emedi ci ne equi pnent had advanced to a |evel where techno-

logical difficulties were no longer an inportant determn nant

Inits effectiveness, and initial observations about the clinical

applicability of telecomunications to specified diagnostic problens
were made” (20-11).
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Al though technical feasibility was dermonstrated, an inportant
i ssue raised by telenedicine experinments is the |level of technol ogy
necessary to meet health care requirenents. In other words, while two-
way interaction is clearly required for nost functions in health care
delivery, are both audio (voice and data) and visual interaction necessary,
or is audio sufficient? The question is inportant because audio-only
systens are |ess expensive and can be served by conventional telephone

rather than nore expensive technol ogies.

One study eval uating the manpower/technol ogy conbinations for rural
health care delivery systems states that an augnented narrow band network
used to link professional with md-level practitioners is a viable neans
for providing effective health services to rural populations (74). Concurrently,
the Boston Gty Hospital Nursing Home project also denpnstrated the feasibi-
lity and value of using augnented narrowband technol ogies for providing

health care.

In contrast, other telemedicine experiments using broadband technol ogi es
have shown advantages of the visual nodes provided by such technol ogi es.
A specific experiment funded by the Departnent of Health, Education and
Wl fare (Canbridge Hospital Project) tested two-way audi o-visual vs.
standard tel ephone for consultation between three |owinconme nei ghborhood
health stations and the Canbridge Hospital (5-31 ff.). The health service
stations were staffed by nurses who consulted with physicians at the

hospital using the two different techniques. It was found that:

L' consi deri ng the increased capability of telephone lines for trans-
mtting data, it has been suggested that nore creative use of tele-
phone systenms (“augnented narrowband”) may be an option for use in
health care delivery systens.

11-20



“there were significant referral pattern differences between
tel evision and tel ephone. This is of key importance in the rura
setting where the economic, physical, and enotional penalty
suffered by the consuner may be |essened with the utilization of
tel evi sion. Regarding the desirability of the two, both consumers
and providers (physicians and nurse practitioners) expressed a
slightly higher degree of satisfaction for television than tele-
phone consul tations” (5-32).
Also of significance is the fact that the television consultations took
I onger than the telephone consultations and that nore information was
transferred using television. As a result, “more than twice as many
tel ephone consultations resulted in inmediate hospital referral than with
tel evi sion. The television nmade it possible to handle a significantly
greater proportion of the referrals to physicians entirely within the
nei ghborhood health center, by reducing the need for inmmediate referrals
to the hospital” (5-37). This is of critical significance to rural appli-
cations where access to hospitals may be difficult and the econom c penalty

of hospitalization tends to be greater than for the average urban resident

because of |ower average income levels and |lower rates of health insurance

To sunmarize, the technical feasibility of using broadband or
augnment ed narrowband conmmuni cations technol ogies to provide health
servi ces has been denonstrated. Wth the tel enedicine experience of the
last ten years, technical problens have been resolved. As regards audio-
visual vs. voice only, what now needs to be provided is hard and nore
detailed data on the value of adding the visual node. Bashshur points out that:
“To obtain quantified answers concerning the visual contri-
bution to specific benefits and problens in terns of the quality

of care, access, and cost of health care delivery systens wll
require additional well-focused research” (5-7).
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Relationship between the experiments conducted and rural needs.

This is the second question raised earlier. There are at |east four
aspects to be considered. One is the degree to which tel enedicine

can serve the range of rural health needs identified at the beginning of
the Chapter. A second is the adequacy of health care provided. A third
is the acceptability of telenedicine to both patient and the health care
professionals. Finally, one nmay ask whether telenmedicine experinents
have been based upon an analysis of the particular needs of a given rural

area which mght be best served by tel econmunications.

As previously indicated, telenedicine experiments have been success-
fully conducted in various aspects of each of the five categories of health
services identified by Rockoff (3-22). Telenedicine has been successfully
used for consultation, supervision, direct patient care, admnistration and
managenent, and education and training. It appears that tel enedicine has
the potential for contributing to each of the four areas of specific rural
needs identified at the beginning of this Chapter. This is because of the
dermonstrated feasibility of using mdlevel practitioners for primary health
care. Thus, by linking a nurse-practitioner or physician-assistant in
renote areas to physicians and specialists, telenedicine can help fill the
need for increased primary health and specialist care. One exception is that
dental service experinments appear not to have been done. (However,

it is possible to visualize diagnostic dental service via telemedicine.)

General Iy, telemedicine can increase accessibility of rural residents
to health care personnel and reduce the need for travel to renote hospitals
and clinics unless such travel is necessary. Simlarly, telemedicine can

i ncrease access to energency nedical services. It can also provide for

I1-22



continuing education of renote health personnel, reduce feelings of isolation
and provide access for medical peer consultation and referrals. Thus,

tel emedicine could help attract or retain medical personnel in rural areas.
Coupled with the stated preference of the ngjority of the popul ation at

| arge (which presumably includes some medical personnel) for nonurban |iving
as described in Chapter Ill, telenedicine could be a significant inducenment
to nedical personnel to locate in rural areas. unfortunately, data from

rural telenedicine experiments are not adequate to evaluate this potential.

Experinents have denpnstrated that tel emedicine can increase the
adequacy of health care by providing access to services to underserved
popul ati ons which were not available before or were only available to a
miniml extent. Significant data on this point comes from the seven
expl oratory two-way audiovisual telenedicine projects supported by the
Departnent of Health, Education, and Welfare beginning in 1972 (these are
experiments 2-8 listed in Tables | and I1). The projects took place in
both rural and urban settings and involved a variety of health care
services. As stated in a review of the benefits and probl ems associated
with the seven experinents:

"...New services were provided to the patient by the tele-

nedi ci ne system that were not available before its introduction.

Patients accept the recommendations of their doctors and rely on

their judgnent. As such, no appreciable patient dissatisfaction

with tel emedicine care was detected or registered. It would

appear that fromall projects the patient received increased

quality of care in one formor another (e.g., received energency

treatment sooner, received physician supervision of non-physician,

and received specialist consultation where it wasn't available
previously)" (5-19).

Aside fromquality of care, acceptability of telenedicine by both
patients and health care personnel are inportant facts to be known.
As indicated in the last quote, patients appear to find tel emedicine
acceptable. There also seens to be a change in attitudes before and
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after exposure to telemedicine. Just one exposure to telenedicine
appears to bring about this change in attitude. Data on this point
were collected by survey in the Rural Health Associates project. Even

those exposed to telenedicine for the first tine seened quite satisfied

as shown bel ow

“When asked, ‘conpared to seeing a doctor in person, how
satisfactory did you find seeing a doctor over TV?  about seven
in every ten (71% checked that it was the ‘same as seeing a
doctor in person’. Only about one in six (16% thought it |ess
satisfactory than seeing a doctor in his office. It will be
remenbered that over four out of every five (78% of the
general population, almost all of whom had not received any
nedi cal care over TV, felt that seeing a doctor over TV would
be less satisfactory than seeing himin person. Wat is nore,
al though only about a third (32%, of the persons who had not
received nedical care over TV thought that it would be about as
easy or nore easy to explain medical problens over TV, about four
in every five (799 of those who had received TV care indicated
they found that it was ‘no different’, that it was about as easy to
explain their medical problenms over TV as it was in person’' (21-8).

Patient acceptability of telenedicine is further shown by data from the
same proj ect when patients were asked whether they would rather wait to
see a doctor in person rather than having nore rapid access through TV.

Thus:

“The fact that these persons have had pl easant nedical
experiences over TV probably explains why alnost four in every
five (75% felt that they would rather wait only one day for
an appointnent to see a doctor on TV than to wait either three
days to see a doctor in person or two days for an apointnent
to see a nurse-practitioner or physician-assistant.”’(21-10).

The three quotes above suggest that patient acceptability to tele-
nedicine is high and that positive benefits in the way of access to
increased health services accrue. In addition, patients appear to have

minimal problems with the equi pment (5-19).

"Weeks, H. Ashley, “Changing Attitudes toward” Telemedicine”. Preliminary
Survey results presented in paper at the Second Tel enedi ci ne Wrkshop,
Tucson, Arizona, Decenber 4-6, 1975. (Unpublished, quoted with pernission.)
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Wi le health professional note benefits associated with tel enedicine
(such as increased access to patients, reduction of the need for their
physi cal presence, consultative support, etc.) they also cite problens.

For physicians, privacy, confidentiality and other |egal issues were raised
in nearly all seven of the HEW project (5-8; 5-18). Ease of access to
television facilities is also an inportant aspect of physician acceptance.
For nonphysician nedical personnel , nany favored direct face-to-face inter-
action. There is also a “Big Brother” syndrome associated with a physician
nonitoring a nurse or physician assistant via TV. However, these problens
were generally overcome. Proper location of television facilities is also
important in facilitating acceptance anong nonphysician nedical personnel
(5-18).

Thus, acceptance of telemedicine on the part of health care personnel
is sonewhat less than for patients. Another problemrelates to the reso-
lution of legal issues. Aside from general issues of privacy and confiden-
tiality, some laws will require change if maxi mum benefits are to accrue
from telemedicine. An exanple is drawn from the Bethany-Carfield experiment
(see Tables 1 and 2):

“...the State of Illinois requires one pharmacist to personally

supervi se one pharnaci st assistant. Wien considering the shortage

of pharnacists and evening and weekend coverage requirenments, the

one-to-one state requirement and personal supervision are form dable

obstacles in a community hospital conplex such as Bethany-Garfield,
which would like to use its Picturephone systemto supervise

apprentices by remte control” (5-8).

A second legal issue arises from Medicaid reinbursenent. As far
as is known, it has not been established that reinmbursenent can be nade
under the circunmstances surrounding health care provided by telemedicine.
Also to be considered uncertain and open to further analysis is the degree

to which the experiments have been based upon actual needs analysis and

detailed attention to those needs which could be best met by tele-
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communicant ions. In general, this level of sophistication of application
is only beginning to be addressed. However, in both the Blue Hi Il and
Rural Health Associates projects, the central purpose of the experinents

was providing care to neet the health needs of the communities served.

Economic considerations. Turning to the econonics of meeting

health care needs by broadband communications, two aspects nust be con-

si dered: 1) the econonmic viability of the service; and 2) the costs and
benefits associated with use of telenedicine vs. sonme other nethod.

These are issues which fall into Bashshur’s third stage in the devel opnent

of telenedicine; concern with questions of this sort date from about 1973.
Several recent evaluations of telenedicine experinents have been designed

to determine the costs and benefits of using different technol ogies and
manpower comnbi nations. One cost analysis study suggested that field trials
should be directed to use voice and data transm ssion w thout video. However,
it should be noted that the authors of that study also state that “considera-
tion of alternative technol ogies fromthe standpoint of the patient nmay point
to broadband” (i.e., video as well as voice) (22-87). Several studies which
have eval uated costs of telemedicine have generally found that the costs of
using such systems with nmid-level practitioners are marginally |lower than the
costs of having a physicians services (Mam -Dade and M. Sinai projects).
However, others feel that the case for telenedicine has yet to be proved in
view of the short periods of time over which nost research and denonstration
prograns are conducted. Thus, *“none of the prograns operated optimally at

peak patient |loads to warrant a true test of cost effectiveness (20-11).
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The difficulty of drawi ng conclusions from government field trials
conducted to date has been considered by Elton. As summarized by

Bashshur (20-11) , Elton, identified two major problens:

“(I') the length of time involved in these projects and (2) the
probl em of uncertainty. Field trials are conducted for a

specified period of time-- usually one to two years. Hence,

the time constraints tend to influence the course of the trial,

that is, the results may or may not occur when the tinme con-
straint is absent. A program could be ternmed unsuccessful when the
actual problem may have been |ack of an appropriate tine period

to develop the program Field trials are set up to reduce uncer-
tainty by devel oping and conducting a Program and then eval uating
it. The problemis that the evaluation is tacked onto the trial
rather than included as an intregral stage during the process of the
trial. Thus, the issues to be evaluated are not clearly separated,
and it is difficult to determine exactly what issues are being
effected, and in turn are effecting the outcones. The trial

often is not successful in reducing uncertainty, or does so only
partially. Elton suggested that the field trial is a necessary
form of research, but, to be neaningful, the evaluation process
nust be clearly defined for the field trial.”

Rockoff clearly states the need for additional data:

“Al though the exploratory experinments have yielded ‘clinical
i npressions’ about areas where this technology (i.e. , visual
tel ecommuni cations) is likely to be quite beneficial, such
as schedul ed specialty teleclinics, careful research and ex-
perimentation will be required to clarify and quantify the
benefits and the associate costs in order for health-care
system planners to have the information they need to decide
on visual telecomunication in the face of the other options
available” (3-28).

Potential rural applications. A review of the experience with tele-

nedi ci ne has shown that neeting many rural health needs by broadband
communi cations is technically feasible. In addition, patient acceptance

of telenedicine is high and the potential of broadband communications to
inprove quality of care by increasing patient access to services previousl,
unavail able to them has been denonstrated. \Wile ensuring privacy and con-

fidentiality remain problens for physicians, these have not prevented
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application of telemedicine so far. However, broader application wll
probably require resolution of these issues. In addition, sone |aws
constrain reaching the full potential of broadband comunications for im
proving health care. As for nurse-practitioners and physician assistants,
benefits in terms of access of consultation have been denonstrated but there
have been some problems such as a feeling of too close supervision. These

have generally been overcone.

Wi le the use of telenedicine has been denonstrated in a nunmber of
experiments, many denonstrations have not been econonically viable and
have been discontinued when Federal funds were no |onger available. In
part, this may be based on lack of adequate needs analysis of the parti-
cular community before the project was undertaken. An interesting
exception is the Blue Hill project, which was specifically oriented to
meeting health care needs of the conmmunity. The isolated commnity of
Deer Isle first attenpted to attract and retain a doctor with a comunity
clinic. Wen this failed, attention was turned to telenedicine with a
mdl evel practitioner and mcrowave connection to the Blue H Il Menorial
Hospital . This proved successful. Wile the project has been supported
by the Maine Regional Medical Program comunity support is now the

primary financial base for the system (6).

Wi | e tel emedicine appears to be a feasible way to bring health
care to rural areas, data are inadequate to assess its value and benefits
in cost-effectiveness terms. However, for rural applications in particu-
lar, cost-effectiveness may not be the only criterion. This is because

alternatives to telemedicine are |inited or perhaps even nonexistent in
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sone rural areas. For example, one alternative is to build nore hospitals.
However, this alternative has already tried and rejected. “Small hospitals
of 50 beds of less were built in rural areas under the Hill-Burton Program
to provide specialized services to rural physicians. However, this program
has been discontinued because the facilities have proven to be unecononi cal
in operation and the volume of work has not pernmitted adequate quality
control of professional activities or laboratory studies” (Harrell in 23-14).
As another exanple, if physicians find renmote areas unattractive, the
alternative of inmproving health care by increasing the health manpower in
the area is not likely to be successful. Thus, telenedicine could be the
only alternative for inproving health care in sone areas. Paradoxically,

by enabling physicians to consult with their peers, have access to specialists,
and continue their education, telenedicine could also remove nany of

the reasons physicians do not locate in rural areas. Thus, a redis-
tribution of health nmanpower could occur just because of the solution
imposed to neet a manpower shortage. This, however, renains speculative

at the present tine.

As a further note on costs, it seens unrealistic to suggest that

a broadband system woul d be built solely for its use in providing

health services. Ohers have noted that to encourage telenedicine
systemto become “self-supporting”, sharing of communications links with
ot her social services should be considered (20-17) and sone cal cul ations
have even been nade on the effects of cost-sharing in which 50% of broad-
band system costs are picked up by other services (23-16). However, if
a broadband systemis viewed as a neans for making a variety of services,
i ncl udi ng subscriber-supported entertainment, available to a comunity,
tel emedi cine nmight be required to support considerably |ess than 50% of

system cost. This approach is pursued further in Chapter IV
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In summary, it appears that there is considerable potential for
tel emedicine to contribute to rural health needs. Lack of adequate
data on value and costs suggests the need for further study. However,
it is suggested that the keynote for such study should be eval uation of

economi ¢ viability. An approach is outlined in Chapter IV of this report.

Educati on

Equal access to education has been a goal in the United States for
the past two decades. However, statistics on educational resources and
grades of education conpleted suggest that rural residents are at a dis-
advantage with regard to educational opportunities conpared to their urban
counterparts. This section examnes rural education needs, experinental
efforts to provide education via broadband communi cations and the potential

of broadband communications to supply educational services to rural areas.

Rural needs. Opportunity for education depends upon adequacy of
educational resources and services at each level of education sought
(primary school through adult education), and accessibility to these services
by students. Unfortunately, lack of data linmts the following analysis to a

description of general differences in nonmetro as conpared to netro areas.

Further, as discussed in the next Chapter, rural areas differ significantly from
each other in popul ation and socioecononic characteristics. Thus, while some
aggregate differences between nmetro and non-netro areas can be shown, the
characteristics of particular rural areas may differ from the general descrip-

tion provided here.
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Maj or factors which influence quality and access to rural education

are:
.economc characteristics of the comunity; and
.Organi zational structure of educational systens.

The inportance of economc characteristics lies in the fact that
maj or financial support for education comes fromthe |ocal comunity.
In 1971-1972, on a national basis, financial support for public elenentary

and secondary schools were derived fromthe follow ng sources (24-47) :
«53%from local funds;
«38%from state funds; and,
« 9% from Federal funds.

Anal ysis of financial resources for rural areas showed that, in
1973, 45% of the revenue for local school systems in nonmetropolitan

areas was from property taxes (25).

Concerning the availability of financial resources, rural communities
generally are found to have |ower per capita incone and a greater percen-
tage of people living below the poverty level. In 1974, the Census
Bureau reported that the nedian income for metropolitan residents was
$12, 844 conpared to $10,327 for nonnetropolitan residents (26-98). In
addition, 9.7% of netropolitan popul ations were bel ow the poverty |evel
conmpared to 14% of nonmetroplitan popul ations (26-16). Al though the nedian
income and poverty level of nonmetropolitan areas varies greatly anong states,

the statistics indicate that rural populations generally have a smaller
economi ¢ base for tax revenues. The significance of the reduced
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econonmi ¢ base for nonnetro areas is that educational resources are likely
to suffer. Educational programs will be nore linited, facilities and equip-
ment will be reduced and teachers will receive |ower salaries and possibly

have |ower qualifications than in urban areas.

In addition to the funds available for rural education, the organi-
zational structure of educational systens also influences the quality and
accessibility of rural education. By organizational structure is neant
the degree to which schools are consolidated, which is reflected in the
nunmber of one-teacher schools and the nunber of pupils enrolled in each
school. Previously many rural popul ations had one-teacher schools as the
mai n education resource in the comunity. In 1960 there were 40,500 school
districts and 20,000 one-teacher schools wthin those school districts.
Consi derabl e consolidation occurred in subsequent years and in 1974 there
were approximately 16,700 school districts and 1,365 one-teacher schools.
O the 16,700 school districts, 16,300 were operating schools within their
districts and the other 300 were providing for their students by other neans,
i.e., transferring themto nearby operating districts (27-6; 28-53).
Consolidation increases the enrollnment in each school which in turn influ-
ences the services and resources for a given school system  However,

4,723 school systens in this country (28.9% of the total) have enrollnents
of fewer than 300 students (24-55). These may be conpared to a HEW Report
whi ch concluded that “a system should serve at |east 500 students in order

to offer what is now considered a full prograni (24-55).

In considering the densities and distribution of rural populations, it
appears that nmany of the schools with fewer than 300 pupils are located in

rural areas. Consolidation of school systems can increase the diversity of
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educational prograns by reducing per pupil costs. According to one report
“the nost inportant single factor causing high per pupil costs in rural

schools is a relatively high ratio of professionals to students” (29-2).

Wi | e consolidation of schools has aided in alleviating costs incurred
by high teacher-student ratios, in some rural areas it may have increased
the financial burden of transporting students greater distances. According
to Thomas, “on the average, school districts in rural areas pay high per
pupi | costs for transportation. A large proportion of pupils in rural
areas are transported, and costs per pupil nile are also relatively high...
where state aid does not cover the full costs of transportation, rural school
districts nust pay the difference in costs from funds that woul d otherw se

be available for instruction” (29-6).

In light of the population density and distribution, the econom cs
of rural populations, the financial resources for rural education and the
organi zational structure of school systems, it appears that many rural
communi ties have fewer economc resources available to finance their edu-
cational systens, reduced accessibility of schools to students and teachers,
and a need for a wider array of educational services than are presently
provided. Wile consolidation and financial reformin education nay be
steps toward resolving the problem or providing equal educational oppor-
tunity, the econonmic and denographic characteristics of rural areas today
still hinder the abililty of rural comunities to deliver quality education

which is both accessible and cost-effective.

Anot her indication of equality of educational opportunity is the

enrol | ment of students at different |evels of education. Rel evant data are:
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e proportionately fewer nonnetro residents attend institutions for
hi gher learning. For those 18 to 34 years old, 17% of netro resi-

dents were enrolled in colleges conpared to 11% for nonmetro residents

«the Departnent of Health, Education and Welfare estimtes that
about 54 nillion adults have not received a high school diploma (33).
O adults over age 25, 13.9% from nonmetro areas received no
nore than an eighth grade education conpared to 10.1% from nmetro

areas (26-10).

eparticularly startling are the differences in participation in
adult education courses. O the 822,000 participants in federally
sponsored adult education courses, only 13% of those enrolled |ived

in nonmetro areas (31-7).

The above data indicate that nonmetro residents receive |ess education
than their metro counterparts. Exact reasons are unclear. On the one
hand, it may be hypothesized that educational opportunities are there but
sinply are not used. On the other hand, it may be hypothesized that the
| ower quality of and/or reduced access to educational resources accounts
for the |ower educational |evels achieved by rural residents. Support for
the latter hypothesis is provided by a 1969 survey of 32,000 Appal achi an
teachers. This survey of a predomnantly rural area indicated that teachers
inlocations with few inhabitants generally had |ess opportunity for in-ser-
vice training, received smaller salaries and were teaching in schools with

| ess than adequate facilities (32).
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In summary, although direct data are sparse, it appears that

rural areas are not equal to netro areas in educational opportunity.

The follow ng appear to be the najor areas of need:

o Qgreater diversity of educational prograns including

i mproved resources and services;
« increased accessibility to education;
« increased opportunities for adult education; and

« increased opportunities for continuing education of

rural teachers.

The foll owing discussion covers conmunications experiments in
education and the potential for broadband comrunications to neet rural

educati on needs.

Experi nents. Tabl e 3 summarizes ten experinents using two-way
communi cations techniques for educational purposes. (I't should be noted
that there have been many one-way applications, including conventional
educational television. These are not considered here.) The funding
sources, location of the experiment (urban or rural), operational status,

technol ogy used and services provided are indicated.

Several conparisons can be made between the education experiments
and those which have been conducted in health (Table 1). As in health,
the major funding source for education experiments has been the Departnment
of Health, Education and Welfare. Fewer experiments have been conducted
in education than in health. Only one semrural and three rural education

applications were found. The technology used in the educational
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TABLE 111

EDUCATI ON PROJECTS

Experinents Funded By Location Qper ati onal Technol ogy Servi ces
Stat us
“Cabl e Tele- Tul sa School Ur ban Oper at i onal Cabl e; col or Provi ded a nunber of courses
vision Project” System one-way audi o-vi sual to el ementary and secondary
capability, one-way students, some of which were not
Tul sa School visual with two-way previously available. Provided
Syst ens audi o-capability; teachers and students with oppor-
two-way audi o-visual . tunity to plan and produce educa-
(34 System i nterconnects tional prograns. Provided in-ser-
four schools with Ed- vice training and conferences
ucational Center at bet ween school adninistrators
school system adni n- and teachers.
Gkl ahoma istration offices.
H
v
Program for Bureau of Ur ban Oper at i onal Cable used to transnit Currently provides 26 honebound
Homebound Education for time-shared, interactive students with individualized
Handi capped the Handi cap- conputer controlled in-  instruction. Scheduled to
ped (funding formation television serve up to 100 students. System
Anherst, N.Y. for two years (TICaT); - the TICAT provides for library requests.

(35) (36) (40)

at totals
$738, 404)
Expected to
secure funds
from ot her
sources once
BEH grants
have expired
However, Fede-
ral funds end
in FY 75.

Whet her ot her
sources will be
found s
questionabl e.

systens nodifies material
for television format.
Interactive digital re-
sponse unit.




TABLE 111

EDUCATI ON PROQJECTS

Technol ogy

Tel ephone |ines used

to send conputer signals
to honmes with individua-
|'ized teaching units;
two-way audio; tactile
response capability

Services

Provi de specialized/individual
education to 18 homebound nen-
tally retarded children (O 6
years old) with zero behavior
skills

Experi nents Funded By Location Qper at i onal
Stat us
Handi capped Bur eau of Ur ban Qper ati onal
Proj ect Education for
t he Handi capped
Uni versity of
Kent ucky funding for two | All BEH projects
(35) (38) years, total = expected to secure
$286, 965 funds from ot her
— sources once
BEH grants
have expired
Handi capped Bur eau of However, Fed-
Proj ect Education for eral funds end

H
v New York

the Handi capped

in N 75.
Whet her ot her

Cable television used to
transmit instructional
programmi ng, video-taped

prograns and conputerized

Provi des specialized instruction
for handi capped students at
five commnity centers.

“ funded for two sources will be prograns; digital response
(35) (38) years Total = found is unit.
$598, 240 | -questionabl e
Ur ban Qper ati onal
Appal achi an HEW Rur al Not ATS-6, ATS-3 satellites Provi ded graduate (continuing
Education HEW f unded Qper ati onal bl ack and white, ground education) courses during sunmer
Satellite prograns NASA receiving units-tele- in career education and el enen-
Proj ect satellite phone transnission for tary reading for rural teachers;
some ground functions; provided in-service training in
(41-106 ff.) Satellite in one-way audi o-vi sual career education and reading
I ndia; no capability, two-way during acadenic year; produced
money to audi o capability Al so video software for programs which
conti nue. used conputers for in- can be reused el sewhere; serve

formation storage and
retrieval.

1200 t eachers initially.




TABLE 11

EDUCATI ON PROJECTS

Experiments Funded By Location Qper at i onal Technol ogy Services
Status
Federati on HEW ( Educa- Rural Not ATS-6, ATS-3, one- Provi ded career education
of Rocky tional Pro- Qper at i onal way Vvideo; two-way courses to junior high students
Mount ai n granmi ng audi o capability in 56 rural communities; pro-
St ates portion) cable, translators vided naterials distribution
Satellite NASA (satellite) systens for teachers; provided
$11, 000, 000 rough continuing education courses
(40-100 ff.) cost to HEW  $11 for adults on topics such as
(43-21) mllion health care, problems of aging,
land use, etc. Provided teacher
in-service training.
Tager System Private phil- Ur ban Oper at i onal M crowave; one way Provides 70-80 three credit
H 7 ant hropy pro- video, two-way audio hour graduate and undergraduate
o (£-43) vialed sone capability; black courses to students at nine
(42) original and white. uni versities and eight in-
funding for dustrial firms.
technol ogy.
Texas Annual oper-

ating budget
$225,000 school s
and institutions
support system
through enrollnents.




TABLE 111
EDUCATI ON PROJECTS

Experinents Funded By Location Qper at i onal Technol ogy Services
Stat us
Nor t hern NSF Ur ban Oper at i onal TICCAT (Time shared, Provi des courses in English
Virginia Interactive Conputer- conposi tion and nathematics
Comuni ty Controlled Information to community col |l ege students.
Col | ege and Tel evi si on)
Mani copa
Count 'y
Communi ty
Col | ege
(Phoeni x)
(40)
—
0
% Spartanburg, NSF Ur ban Oper at i onal Cable. Adult education; Adult education. Training of
South Carolina ($1, 106, 566) one-way video with push- daycare personnel. (Al so other
(44, 45, 46, button response. Daycare noneducational services.)
47, 48) education: two-way audio-
vi sual .
Al aska ATS HEW Rur al Not ATS-6, ATS-I; two-way Prograns broadcast to 17 renote
Experi nent (education Oper at i onal audi o, one-way video comunities in instruction of
progr ans) basic oral |anguage devel opnent,
and receiving heal th, education, and in-
stations service training;, commnity
NASA: i nformation broadcasts

(Satellite)




applications was nmore diverse with various conbinations of cable, trans-
lators, satellite, nicrowave and conputers. It will be noted that two-way
capability was generally nore limted than in the health applications

di scussed earlier (where both audio and visual nodes were typically avail-
able in both directions). In the education experinents, transmssion typi-
cally involved both audio and visual, but response was generally limted
to voice and/or data (e.g., digital response by pushbutton). This
difference in response node derives fromthe nature of the use nade of
communi cations for education: typically teaching of courses to a group

of students. Wether such teaching is done by a teacher or by a conputer,
the responses required can be acconplished with voice or pushbuttons.

For some purposes, pushbutton responses are nore useful than voice. This
is because digital responses can be analyzed for a group of students as
they occur permtting the teacher to keep track of student understanding

as material is presented.

A further difference between health and education is that nore progress
has been made in applying communication technologies to health needs than
to educational needs. As has been shown the technical feasibility of using
communi cations to nmeet a variety of health care needs has been denonstrated
and experinental efforts are now moving into such areas as the best ways
of conbi ning manpower and technology into total health care delivery

systens, with increasing enphasis being laid on cost-effectiveness studies.

By conparison, educational efforts appear to be |ess well-organized,
with less clearcut objectives and with nore work needed on how best to use

avai l abl e technol ogy for educational purposes. However, there does
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seem to be increasing recognition of these deficiencies and efforts are
underway to remedy them Noteworthy in this connection are the plans

and studies of the Rehabilitation Services Administration (RSA) of the
Departnent of Health, Education and Welfare, which should go far to
consolidate findings and provide a structure for vocational rehabilitation
and education uses of communications. Current RSA efforts include
assessment of available software and hardware; assessnent of |egislative,
regulatory and attitudinal aspects of using comunications technology for

education; and methods for coordinating programs between RSA agencies (49).

Potential rural applications. To assist in considering potential

rural applications Table 4 was prepared. I't summarizes the objectives

and results of the educational experinents listed in Table 3.

Though some probl ens have occurred (such as adverse effects from
weat her conditions in the Al askan satellite experiment), the technical
feasibility of using broadband communications to neet rural education needs
has been denonstrated. Thus, the ATS satellite experiments have denon-
strated that broadband conmmunications can be used to increase the diversity
of and access to educational prograns, increase opportunities for adult/
community education and provide in-service teacher training. However,

a nunber of areas require further work.

First, the effectiveness of the technology as a tool for inproving the
quality of education remains to be dermonstrated. |t is unclear whether stu-
dents learn as much over television with response capabilities as they do
in a classroom and the way to maximze the effectiveness of communications
techni ques for education remains to be worked out. Evaluation programs

should be an integral part of future experimental efforts.
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TABLE IV
EDUCATI ON PRQJECTS

Proj ect hj ectives Resul ts Conment s
Tul sa School Phase | & Il designed to denon- Feasibility of technol ogy was Project has been conducted in differ-
Syst ens strate feasibility of adequat el y denonstrated, but ent phases with different objectives.
using technical systens sonme problens still need It was designed to be used contin-
(34) with different capabilities; correction. New courses were uously.  Technical problens with
to determ ne educational provided, two-way interactive visual imagery and sound occurred.
appl i cations and student transm ssions were generally | dea for project originated in Tulsa;
reaction; to |earn whether preferred. Qther potential channel s donated by Tulsa cable tele-
students would interact uses for system were recognized vision as a part of fulfilling FCC
over systems; to denon- particularly admnistrative, regul ati ons. Project originally
strate that supplenentary communi ty outreach, adult edu- pl anned to also aid in inproving race/
enri chment, not previously cation, special education, se- relations and was a part of Tulsa's
avail able, could be provided; curity, staff devel opnent. school integration plan. Services
to test feasibility of ex- cannot be expanded to other schools
pandi ng conput er - assi st ed due to lack of funds for equipnent
instruction. instal l ation.
Anher st , To denonstrate the effec- Eval uation and results are not Proj ect now operational. Technical
New Yor k tiveness of conputer-based yet available, however results probl ens have occured. System has
instruction delivered via will be based on frequency not yet been used to full capacity
(35, 36, 40) closed-circuit television of use. System appears to have although it has component to deter-
to severely multi-handi- a positive inpact on fanilies mne the extent to which it will
capped students, to denon- as wel | as students. be used. No cost analysis witten
strate use in metropolitan into original plans, although project
areas with already estab- personnel are working on it. Planning
|'ished cable television involved agency and hospital refer-
capabilities. rals of students.
Uni versity To develop an electronically Eval uation and results are not Project now operational. Computer

of Kentucky
(35,37)

programed environment for
preschool children with severe
mental retardation and atten-
dant nultiple handi caps.

yet available since project is
still in operational phase.

systemis a nodified version of the
clinical physiology. Systemallows
for highly individualized instruction,
as well as analysis of responses at
the end of each teaching session.

No cost anal ysis included.
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TABLE |V

EDUCATI ON PROJECTS

Pr oj ect (bj ecti ves Results Somment s

New York City To deternmine how and the extent Eval uation of results not Sorme technical problens have

to which tel ecommunications can currently avail abl e because pro- occurred (i.e., digital
(35, 38) aid in the devel opment of gramis still operational. response units not strong
severely enotionally disturbed One major thrust of the program enough to handl e students with
children; to develop |earning has been to develop the software maj or nmotor skills handicaps)
nmodul es and to test technol ogy (educational) programs for handi- Cost anal ysis was not included
feasibility. capped. Evaluation will |ook at in project.
student progress.

Appal achi an The educational objectives were CGeneral |y viewed as successful Conduct ed needs analysis in

Educati on to inprove the effectiveness of project. Explored and denonstra- pl anni ng phase in order to deter-

Satellite cl assroom teacher by upgrading ted feasibility of using satel- mne greatest needs; technical

Proj ect skills in career education and lites to link up with terrestrial problems were ninimal. Delivery

(39,41-106 ff.)

readi ng.

sites to provide educational pro-
granms; denonstrated positive
response of participants; used
trans-state structure to deliver
educational services; devel oped
procedures for software devel op-
nent; denonstrated feasibility

of central conputer systemfor in-
formation delivery via satellite

of courses via satellite excluding
satellite costs, appears to be poten-
tially cost effective; greater
understandi ng of rural education
probl ens evol ved.

Satellite
Proj ect
Federation of
Rocky Moun-
tain States

(41-100 ff.)
(43-21)

To denonstrate feasibility
of using satellite techno-

| ogy for delivery of edu-
cational services to rural
areas; to test and evaluate
user acceptance and the cost
of various delivery nodes.

M ni mal technical problems. Project
covered four year period including
pl anning inplenentation, evaluation
from 1971-1975. Based on needs of
systenmi s potential users. There
were numerous problems with con-
flicts in federal, regional, state
and | ocal objectives.
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Proj ect

(bj ectives

TABLE 1V
EDUCATI ON PROJECTS

Resul ts

Comment s

Tager System

To provide courses needed
by educational institutions

H ghly successful; technol ogy
used extensively; students

System has been operational
since 1966. TAGER was originally

(2,42) and industry by sharing do not hesitate to use inter- established as interconnection
resources and using tech- active audio capability;, 99% and sharing of resources anmong
nol ogy. efficiency in the technol ogy institutions. Sponsoring parti-

cipants realized that technol ogy
(I'ndustry does not originate could save time and make courses
cour ses) nore accessible; systemis now
sel f-supporting, flexible and
allows versatility and freedom
in educational policy for parti-
ci pating schools and industries;
System desi gned to be used
continuously.
Nort hern To deternmine if Eval uati on not vyet Prior to TICCIT, conputer assisted
Virginia conput er assi sted avai | abl e. instruction had been used as an
comunity instruction (CAl) adjunct to traditional classroom
Col | ege and could be made a nore instruction.  This project is
Mar i copa viable, cost-effec- aimed at determining the effec-
County tive nmethod of tiveness of using conputers as
Communi ty instruction to test the main form of, instruction with
Col | ege the value of in- proctor and/or teacher support.

(Phoeni x) struction provided The technol ogy systens has proved

by comput er technol ogy. 99% reliability. Acceptance
has generally been good although
(40) eval uations are still underway.




Sy-11

TABLE IV
EDUCATI ON PROJECTS

Proj ect (bj ectives Resul ts Conment s
Spartanburg, To test the use of broadband Not yet available Sel ection of public services for

South Carolina
(44, 45, 46, 47, 48)

communi cations to provide
adul t education, training

of day care personnel and

ot her noneducational public
services; careful evalu-
ation of broadband conpared
to alternatives; cost-benefit
anal yses

the experinents was based on a
careful analysis of community needs
and consideration of how broadband
communi cations could help neet these
needs

Al aska ATS
Experi nent

(41)

To explore uses of technol ogy
for providing educational in-
struction to highly renote pop-
ulations of Eskinos, Indians,
etc. toassess program ef-
festiveness and acceptance; and
to determne the value of
operational techniques

Based on need, Services were provided
to teachers, citizens and students

in very renote regions which are often
i naccessi bl e; |anguage barriers pre-
sent problems to students, teachers
are isolated




A related problemis the need for a data bank on educational prograns
or at least guidelines on how to effectively use interactive communications
techni ques for educational purposes. This would assist rural comunities
wi shing to use broadband techniques for educational purposes to make

effective use of them

A third area of concern is the need for cost-effectiveness data.
Some cost data were devel oped for the Appal achian experiments. Additional
anal yses are anticipated from the Spartanburg experiments (see also Chapter
IV for discussion of the Spartanburg project). However, the Spartanburg

project is located in an urban setting.

Overall, it seens that inadequate consideration has been given to the

econonmic viability of education uses of broadband communications.

Further attention is given to this topic in Chapter IV.

Law Enf or cenment

Rural needs. Rural area |aw enforcenent authorities face similar problens

and utilize sinmilar operating procedures to those found in large nunicipalities.
Many of the same adnministrative procedures are in use. Police officers

attend roll calls and training sessions, and receive much of the same kind

of adm nistrative information, including wanted and nissing persons

circulars. They are also expected to prepare, submit and receive sinilar

forns and reports.’

" Interviews with Captain WIIliam MCaa, Communications Department,
Boul der County Sheriff’s Departnent, Boul der, Col orado, and A. J. Anderson,
Division of Communications, State of Colorado, Denver, Colorado. Although
the analysis in this section is based upon rural |aw enforcenent operations
in the State of Colorado, these operations vary sufficiently in different
parts of Colorado as to provide a broad sanpling of conditions of operation.
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A major difference between rural and urban |aw enforcenent officers
is the distance separating the officer fromthe central station. The rural
officer must travel long distances just to interact with fellow officers,
attend training sessions, and/or process arrested persons, As aresult, he
is away fromhis patrol area for long periods of time. It has been reported
that in one area of Colorado, police officers typically spent up to one-

quarter of their working tine traveling to and fromthe central station.

The larger distances in rural areas have forced |aw enforcenent
officers torely nore heavily on telecomunications. Present day tele-
communi cation networks in county sheriff departments now range from conpl ex
integrated systems enploying |eased telephone lines, nulti-channel radio
and mcrowave |inks down to sinple single channel radio systens. These
networ ks provide communications with the central station, sub-stations,
vehicles, and individual officers at home or in the field. They further
provide interconmunication, through the central station, with city police
in counties with large municipalities, with state police and investigative

agencies, and with fire and medical units.

Concerning the needs of rural |aw enforcement authorities, it is
clear that comunications are already being used extensively to overcone
probl ens caused by distance. The issue thus seens to be whether cable night
be a lower cost alternative to such neans as mcrowave and | eased tel ephone
lines, or whether cable mght offer features not now available that could

further reduce unproductive travel tine.

As one exanple, it has been estimated that the use of cable is generally

| ess costly than mcrowave for distances up to 10 niles (50-95). COver 10 niles,

I1-47



it might be possible in sone instances for |aw enforcement departnents
to install dedicated mcrowave |inks or share existing mcrowave |inks

between town clusters in rural broadband systens.

Anticipating the next section's discussion of the Philadel phia
Police Departnent’s use of broadband communications, it has been denon-
strated that broadband can be effectively used for televising roll calls
and briefing sessions, transmtting fingerprints and other related docu-
ments and conducting administrative pre-trial arraignnents. Wether vol ume
or present travel costs mght nake the w despread provision of those services
by broadband economically attractive will depend upon the charac-

teristics of the individual rural area in question.

Experinents. In the termnology used in this Chapter, hone burglar

alarm services -- on the assunption that they are not likely to be paid for
by the local governnment -- are included in a later section under comercial
appl i cations. Because progranms designed to educate the public in such sub-

jects as self defense and crime prevention are not revenue-generating, they

al so are not covered.

According to a recent NSF survey, only three tests of |aw enforcenment
broadband applications have been conducted in recent years. None could
be classified as experinents in the conventional sense, and two of these,
now di scontinued, involved only the use of closed circuit for sinple sur-

vei |l ance purposes (I-33).

The third of these, involving the conversion to broadband delivery of
a nunber of inportant functions at a major U S. police department (Phila-

del phia, Pennsylvania), stands alone in terns of nagnitude and significance.
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The Philadel phia systemis conprised of two coaxial cables each with
a capacity of 64 channels. One cable is being used for downstream service,
the other for upstream Wen the systemis conpleted in the spring of 1976,
it will connect the city hall, main police headquarters, nine division
headquarters, and 22 district stations at an overall estimated cost of

approximately $3.5 million (51).

The project began in 1969 with a study conducted by the Franklin
Institute Research Laboratories. The objectives were to:
1) determ ne what police communications functions could be
better and nmore econonically performed on closed circuit

tel evision;

2) establish an appropriate systems configuration; and

3) develop and install a pilot system to denonstrate the capa-

bilities of cable television to performthe tasks assigned (51).

The Franklin Institute study not only determned that existing conmmunications
functions could be done nore economically, it also identified a number of
new procedures which are now in the process of being inplenented.

The functions involved, together with the benefits anticipated through the

use of broadband, are as follows:

FUNCTI ON BENEFI T
1. Video conference calls between Elimnation of travel tine to some
hi gh-1evel police personnel. meetings, nore frequent and effective

communi cation resulting in better
understandi ng, unity, and smoot her
operati on.

2. Television addresses to policenen Better wunderstandin of policies and

at roll call by top command. situations at all levels, inproved
mor al e.
3. Dissenmination of television Reminders to policenen of safety,
training material to the divi- | egal and administrative procedures,
sions served. etc.
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videotaping and transmtting |ineups,
throughout the City,

spots (business districts and stores),

4, Facsimle transm ssion of nessages
and bul I etins between the Police
Adnmi ni stration Building (PAB) and
divisions served.

5 Van nobile unit with ncrowave
permtting recording and noni-
toring special events throughout
the Cty.

6. Decentralized photographing and
fingerprinting of arrestees with
transm ssion of fingerprint inmages
by high-resolution facsimle.

7. Rel ease- on- own-recogni zance
interviews and prelinmnary
arrai gnnments conducted over
closed circuit television between
divisions and PAB.

QG her future possible functions for the system

monitoring traffic,

an identification record (52-7).

regul ar

Faster and nore econonical dissemn n-
ation of witten and photographic
material .

Provi des concrete evidence of events
for police or court review and a
limted means for police to centrally
nmonitor live certain events of a
highly critical nature.

Expedite the identification process,
reduce crowding at the PAB.

Elimnate the need to transport
prisoners to the PAB (thereby saving
tine and noney and reducing the
chance of prisoner escape) and reduce
the time an arrestee is detained
unless he is committed to jail.

listed briefly, include
live monitoring of special events
surveillance of potential trouble

and maki ng videotapes of arrestees

The major nonetary savings estinmated at this time are related to the
elimnation of the need for transporting arrestees from the nine division

headquarters to the main headquarters for fingerprinting and prelimnary

arrai gnnment procedures.’ At the present time, that step, which requires one

1 These procedures have raised |egal and other objections. The
public defender originally contended that the required “in-person
appearance before a judge” was not being net by the use of cable TV
(51). The promise of a reduction in process time helped to overcome
this objection. The use of a tel ephone overcane the second objection
of not being able to talk to the defendant in person privately. The
other objection fromthe public defender’s office dealt with the |ess

e pae of T For sucveuiiions, CHYALFLENLTIEOYR ABYSORIeG8aatg .
Probl ens dealing with bail, e.g., the desirability of having the
divisional or district police stations collecting noney, have been
resolved by allowi ng persons paying bail to pay at police head-
quarters, follow ng which release docunents are transnitted to the
division stations by facsimle o).
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wagon and two officers in each instance, is estimated to cost $750, 000
a year, Oher advantages anticipated are: decentralization of the
arresting process and allowing the person to be arraigned in his own
nei ghborhood; reduction in backlog; and freeing-up of police officers

for other duties (53-4).

Potential rural applications. At the time of this witing, no funding

source had been |ocated by the Philadel phia Police Departnent to conduct a
cost-effectiveness study of the conversion of the described functions to

br oadband delivery (53). This is especially regrettable because this |aw
enforcenment application is the only one of its kind and conceivably m ght
have a major effect in streanlining procedures and saving noney in urban
as well as rural departments. Wthout a cost-effectiveness study, there is
no way of determining the net savings resulting fromthe use of the system
or arrestee processing and pre-trial arraignment procedures; all that is
known is that the previous procedures cost the Police Departnent $750, 000
annual |y, There is also no hard data on the net savings that have resulted
fromthe use of the systemfor training, teleconferencing, roll calls, fac-
sinmle transmission, and other functions described earlier. It might be
noted that the Federal government, through the Law Enforcement Assistance
Adninistration grant, already has a sizable stake in this project. The
addi tional observation mght be made that funding of a cost-effectiveness
fol lowup study could be relatively inexpensive conmpared to its potential
worth in assessing the value of this unique effort and its possible use

el sewhere.
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Pending the availability of such information, this use of broadband
can only be considered of potential application in rural areas. From
what is known about the project generally, however, it mght be one which
could be profitably explored in connection with the suggested system

denonstration program described in Chapter IV.

Governnent al / Admi ni strative Uses

One likely application of broadband systens is use by government in
processing citizen clainms and applications when nore than one agency and
more than one location is involved. Especially when the poor are involved,
as in welfare applications, the costs to the governnent for transportation
bet ween agencies can be substantial. One experiment bearing upon this use
of broadband communi cations was identified during the course of this survey.
That experinent, involving inter-agency processing in Spartanburg, South

Carolina, is discussed in Chapter IV.

Commercial Applications

There are four broad classes of auxiliary services which could utilize
the capabilities of broadband comunications systenms and which have profit-
meki ng or commercial potential. These four classes are identified and

briefly described bel ow.

1) Security Systens. Included in this group are:  24-hour snoke

and fire surveillance, intrusion surveillance, police call,
medi cal request, and enmergency alert services. These services
are generally paid for by the home or business subscriber as part

of, or in addition to, their standard cable television service.
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2) Information Services. By information services is neant updated

i nformation-on-demand such as stock and commodity market reports,
sports information, and educational information. A fee is charged

for these services and paid by a home or business subscriber.

3) Data Transmission Services. These services are used where |arge

anmounts of information nust be transferred anong various offices.
Potential users are banks, governnent agencies, and public utility
conpanies.  Dedicated channel s |eased by a business subscriber

for computer-to-conputer, conputer-to-terminal or terninal-to-

conputer data communi cations are used to provide these services.

4)  Pay-Television. Pay-TV provides entertainment services which sub-
scribers are willing to pay for beyond the traditional network
programming supplied to all subscribers. Services include:
first run and other current novies, live sports events, live theatre,

and ot her special events.

Each of the above classes of commercial and business services wll

be examned to give some insight into their current status and applicability
to rural applications. As wll be subsequently discussed in Chapter IV,
these services are inportant in that they can be a source of revenue that
can help defray the installation and operating costs of broadband systens.

It is inportant to note that some of these types of service require that the
system have bidirectional capability. This may rule out consideration of
such services for the ol der established one-way systens generally found in

rural towns. As a further note, since research in each of these areas is
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privately funded, it can be anticipated that in the future detailed cost
and revenue information night not be available for conpetitive reasons.
This could make it difficult to forecast their application in rural areas

with any degree of precision.

Security Services

Financial losses fromfires on farns rank with those from weat her,
plant and ani mal disease, and insects. In addition, recent crime statistics
indicate that the unlawful entry in rural areas is increasing rapidly. This
section provides some background on rural needs dealing with fire and crine
probl ens, discusses how tel ecommuni cations systems are being used for fire
and snoke detection and crinme surveillance and outlines how such systens

may be applicable to rural and farm communities.

Rural needs. Fire and lightning strike about two of every 100 farns
each year. According to the Insurance Information Institute, fire |osses
on the nation's farms in 1970 were $242 nillion alnost twce the $131
mllion loss estimated for 1950 (54). Losses are increasing at a rate of
10-12 percent per year. In 1971 the insurance premuns paid by farners to
cover fire and wind damage totaled $441 million (55). WWen fire occurs on
rural property, damage istypically three to sixtines greater than on
properties located in urban areas (56). Factors contributing to higher rural
damages include the high value of major farns, isolation, lack of fire-

fighting facilities and less rigid wiring, heating, and construction standards.

Up to now, ninimzing losses fromfires in rural conmunities where
househol ds are isolated from nodern fire departnments have depended on the

following traditional approaches:
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1) Preventing the fire in the first place by |earning

to recogni ze and correct potential fire hazards.

2) Constructing buildings so as to reduce the chances

of a fire starting and spreading.

3) Training residents in fire fighting techniques to

prevent the spread of fires once started.

Schools, fire departments and insurance conpanies are continually dis-
semnating information to aid in identifying fire hazards. Newer rural
buil dings are being constructed to mnimze fire hazards. Metal or as
bestos roofing materials are being used instead of wood shingles; approved
central heating systens are being installed in place of kerosene space
heaters; and approved permanent electric wiring is being used instead

of tenporary, easily overloaded extensions. In open areas, farm buildings
are being equipped with lightning rods to mnimze |ightning-caused fires.
Fire extinguishers are now standard equi pnent in many rural hones and sone
homes are being equipped with snoke detectors. Volunteer fire departnents
are also better equipped and better trained. In spite of these efforts,
however, fire is still a major concern in isolated rural areas, especially
in older structures, and especially when the residents are away from their

hones.

Concerning crine, one category in particular -- unlawful entry -- has
been increasing in rural areas at a rate nearly double that in cities and

four tinmes that in Standard Metropolitan Statistical Areas.
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Unlawful Entry Crime Rate (per 100,000 popul ation)

SVBA* Gher Gties Rural
1970 1311 730 437
1973 1411 842 564
% Average | ncrease
per year ‘70-'73 2.5 5.1 9.7
* SMSA - Standard Metropolitan Statistical Areas (54)

As to action being taken to conbat crime, rural departments in recent
years have received better equipment and training. In the section on
public services the tel ecommunications capabilities of rural police
authorities were discussed. Nonet hel ess, one of the weakest links in
these systens continues to be the inability of the law officer to provide
surveillance of isolated properties at sufficiently frequent intervals to

deter unlawful entry.

Technol ogi es presently exist which allow continuous nonitoring
of isolated buildings fromcentral |ocations for both fire and crine
det ecti on. These technologies and their principal uses to date are

described bel ow.

Renote security nonitoring. The burglar alarmindustry has foreseen

the need for providing continuous 24 hour security service. However, manual
on-site surveillance costs have restricted the market to larger comrercial

and industrial clients.

It is now possible to provide security surveillance service over
existing telephone lines, or through special l|leased lines which will function

even if normal tel ephone service is interrupted. Installation charges using
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the existing tel ephone system are approximately $30 with a $2 per nonth
charge for the required protective coupler. Special |eased |ines typically
cost $6 per nile installed. Installation costs to residential subscribers
are typically $300-500 for fire detection systens and $500 and higher for
burglar alarm systens. Monthly fees are approximately $20-60 for each
service (57). Household or business establishnents can be surveyed from

a central private station or fromthe local fire and/or police station.
Systenms are conputerized and can provide an inmediate printout of the

| ocation and tinme a problem has been detected.

At the beginning of this decade, many within the cable television
industry actively considered using their systens for security services.
It was anticipated that these services mght have high potential for
generating additional revenues. Services most discussed were home protection
services such as snoke detection, heat sensing and intrusion (unlawful entry)
det ecti on. The systens were conceived as having a centrally |ocated
conputer and a switching system capable of “polling” sensors in the
subscriber households at regular intervals, usually in a matter of

seconds.

In spite of this wi despread industry interest, there apparently
are only two firns active in the area of security services: TOCOM and
Intech Laboratories. TOCOM Inc., of Irving, Texas, has devel oped working
and commercially available security systems. The firmis prepared to supply,
operate, and nmaintain a conplete system which is conprised of the follow ng:
central interrogator, nenmory bank, conplete cable system subscriber con-

verters, subscriber-identified digital transmtters, smke and fire
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detectors, and nanually operated police and/or nedical call stations. The
TOCOM systens al so have the capacity to provide such optional services as
perimeter intrusion detection (e.g., wired wi ndows), pay television, opinion
polling, and nmeter reading. The TOCOM systemis made up to two sub-systens
-- a central data systemand a renote transceiver which is |ocated at

each of the subscriber households. The central data system controls the
whol e system supervises overal|l comunications and interprets information. 1
The renote transceiver performs the function of decoding conmmunications
information intended for that transceiver and executing subsequent comands
as instructed by the central data system The central data system and the

transceivers are interconnected with a bidirectional cable network (58).

TOCOM s prinmary markets have been new communities where systens are
installed during the construction phase. At the present time TOCOM is working with
six comunities, the largest being a projected 50,000 unit community called
“The Woodl ands” |ocated 25 niles north of Houston. The conpany installs,
operates, and maintains all parts of the cable system Wodl and CATV, Inc.,
a subsidiary of TOCOM is paying for the cable distribution plant and the
home builders are paying for the home wiring, including the installation
of the security devices. Plant construction and wiring are both conponent
costs at the Wodl ands devel opnment. According to TOCOM officials, these

costs are simlar for all TOCOM systems (58).

I Remote nonitoring raises issues of privacy and confidentiality.
For a discussion of these issues the reader is referred to Kay,
Peg. Social Services and Cable TV. Final report subnitted by
the Cable Television Information Center to the National Science
Foundation under contract No. APR 75-18714, February 1976.
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TOCOM Systems Conponent Costs (in dollars)

Cable Distribution System

Head-end plus central data system $150, 000- 175, 000
Distribution system per mile of cable $5, 000- 10, 000

Subscri ber Location Costs

Wring (usually paid by builder) $400- 600
Two-way termnal (transceiver) $250
optional intrusion system (w red w ndows, etc.) $150

Mont hly Subscri ber Fees

CATV only $7

CATV plus basic security services $12

To date 97.7 percent of the 500 occupied hones in the Wodl ands conpl ex

have elected to subscribe to the conbined CATV/ Security service. As

an added incentive to encourage the homeowner to purchase the security
services, a honeowner insurance policy premum discount of alnost 20 percent
is available to the two-way subscribers having a fire detector and a manual |y
operated police call system This discount, applied to the homeowner policy
on a $30,000 frame hone, is about five dollars per nonth; applied to a

$65, 000 brick veneer home, it is about nine dollars per nonth. An additional
10 percent discount, beyond the 20 percent described above, is provided to
those homeowners who have the perinmeter intrusion system The system

di scussed has already denmonstrated its effectiveness by averting actual

fire danage in the home of one of the subscribers in the Wodl ands area (58).

The other conpany which is currently active in the security systens field

is Intech Laboratories, Inc., located in Ronkonkoma, New York. Intech is presently
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devel oping a system under contract to Manhattan Cable to be used in the
Roosevelt Island Project in Manhattan. The system being devel oped will

be a nodification of their automatic multipoint CATV anal yzer/nonitor
subsystem The central processing unit will be capable of addressing

and reading four sensors in each of 1000 apartments every second. The

| ocation of a trouble signal, along with any special instructions regarding
the specific resident, will be printed out on a cathode ray tube term nal

at a central guard station.

The cost to wire each apartnent in the Roosevelt Island project
will be approximtely $150. The central processing unit is expected to
cost $20,000. Manhattan Cable is installing the cable network during

construction of the buildings.

Rural applications. Both tel ephone and cable television systems could be used

for monitoring buildings in rural areas for fire and unlawful entry. Each system
uses techniques and system conponents with basically sinmilar functions. pgach,
however, has its own advantages or disadvantages depending on the character-
istics of the specific area in which it is to be enployed. Hybrid systens
consisting of both telephone lines and cable are conceivable for servicin,
communi ti es where househol ds are separated by distances too great to justify

a cable-only system

Probably the greatest nerit of renote surveillance of isolated rural
buildings is that such surveillance can be done even while the residents
are not on location. A second advantage is that non-residential buildings,
such as barns, can be nonitored even while the owners are asleep in their
homes.  An inmediate phone call to a sleeping owner could be sufficient to

prevent a fire fromgetting out of control.
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Wil e hone terminal and operating costs for supplying security services
woul d likely be paid for by the individual subscriber through nmonthly fees,
it is possible that the central processing console and installation costs
mght be paid for in part by local |law enforcenent and fire fighting
agencies. In light of the precedent set by the insurance conpany serving
the Wyodl ands project discussed above, it should be noted that |ower

i nsurance premiuns night offset a large part of the costs to the subscribers.

Concerning the econonmc feasibility of these services as provided
by means of a rural broadband system it is inmportant to recognize that
Wodl and’ s costs to subscribers assunme that the substantial costs entailed
in wiring the hones ($400-600) are paid for by the builder. Whether these
services mght pay their own way and yield sone net revenue to a broadband
systemin rural areas will depend upon this and many other variables which

are beyond the purview of this study.

I nformation Services

Rural needs. Newspapers, news |etters, business periodicals, and
radio have long been used by rural residents to keep abreast of day-to-day
fluctuations in the stock markets and commodities exchanges, as well as
for business and other professional information. The paper nedia, although '
not suitable for constant updating of information, have had the advantage
of being able to provide such information in very detailed form  The nuch
faster broadcast nedia, in turn, have the disadvantage of not being able
to provide nore than a superficial review of happenings in the marketplace.

In short, for both rural and urban residents, there has existed a need

11-61



for a service with the capability of conveying as much business information
as cost effectively as the newspaper at the speeds one takes for granted

with the broadcast nedia.

In this instance, it does not appear that the needs of the rural
busi nessman are greater than those of his urban counterpart, except that
to the extent that inproved information services are available in urban
areas, he mght suffer in conpetitive terms. Utimtely, with the advent
of extremely high volume technologies such as fiber optics, the ability
to “call up” business documents and correspondence might enable increasing
numbers of people to work at home or in renmote areas, thereby contributing
to the trend of business decentralization to the countryside. For the nonent,
however, the kind of information services described below, while useful
and representing a possible source of revenue to rural broadband systens,

will not have revolutionary effects.

News wire services. Reuters, Ltd., the international news wire service, now

provides a major information service available for transmission via cable television.
Reuters’ primary product for cable television is a two-channel package called
“News-View' which supplies general news around-the-clock, financial news

during the day and sports news at night. Until now, because of a |ack of

a reliable filter, or trap, to prevent non-paying viewers from using the

service, cable television operators have been generally providing the
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Reuters’ service free of charge. Recently, however, the Long Island

Cabl e Communi cations Devel opment Corporation installed a mcrowave receiver
at their cable system head-end, located on the roof of the Nassau County
Medi cal Center, to receive such Reuters’ servicesas updated stock market
prices and race results. The added subscriber's fee for receiving this

information is $3 per nonth (59).

To be able to offer this service, the cable operator must buy or
| ease a character generator from Reuters and then pay a nonthly, or weekly,
fee for the updated information. Reuters News-View rates are displayed
in the follow ng table:

Reut er s- News- Vi ew Rat es

News Fee Schedul e

Size of System

Nunber of Subscribers Rate per \Week
Under 1,500 $ 50
1, 500- 3, 500 60
3, 500- 6, 000 75
6, 000- 10, 000 90
10, 000- 20, 000 110
20, 000- 30, 000 125
30, 000- 40, 000 150
40, 000- 50, 000 175

50, 000 and nore subscribers shall be at the rate of four cents per
month for each subscriber in excess of that nunber.

Equi pnent Cost's

Type of Equi prment Sale Price Lease Price
Bl ack and Wite

Character Generator $1, 500 $95 per nonth
Col or Character

Gener at or 5,000 55 per week
Mul ti-Signal |nput

Character Generator 9, 300 75 per week
Local Craw Input 2,400 25 per week
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Reuters transmits and updates the information provided to cable operators
over |eased comon-carrier nicrowave channels. The service can also be

provided with an optional “crawl” feature which allows the cable operator
to insert locally generated information such as agricultural commodities

dat a.

In addition to its News-View service, Reuters also supplies specialized
information to professional clients such as comodities dealers, stock
brokers, and bankers. Reuters calls this service “The Reuter Mnitor” and
clients can obtain such information categories as:

e Gains/Olseeds |ndex

e Livestock Index

e Cof f ee/ Cocoal Sugar | ndex

e Financial Index

e Metals |ndex
In these cases the client has a terminal by which he can select desired
“pages” of information. In New York these services are transnitted via
Manhattan Cable’s CATV system  The fees for the Reuters professional ser-
vices will range from $300 to $1500 per nonth, depending on the type of

servi ce purchased.

Late in 1976, Reuters plans to distribute the professional and “News-View
service to cable operators throughout the United States by satellite.
Traps, now being used by the cable industry for entertainment pay-TV
service, can make it possible to restrict these services to paying

clients.
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Reuters estinmates annual growth revenues for these services to be in
the $20 to $40 nillion range within five years. Half of the revenue is
expected from sales of their professional services, the other half from

their News-View services.

Over-the-air information services. Systens are now being tested in

Great Britain which are capable of supplying information, simlar to that
being supplied by Reuters, by broadcast. Encoded signals, sent during
the vertical blanking interval (the interval when the television beam
returns to the top of the screen to begin a new trace), are decoded and
printed out on the subscriber's television screen (60). Neither of the
“Tel etext” systems will have the page capacity of the Reuters service.
They will however, offer an over-the-air alternative to cable television

delivered information systens.

Rural applications. In contrast to the public and comercial services

considered thus far, the above applications do not require two-way broad-
band capability for their operation and could be used, if profitable, on
any cable system with unused channel capacity. Together with pay television

to be considered later in this Chapter, these services exist in a

“canned” formand thus do not differ in kind fromthe news and enter-
tainment services offered on conventional cable systems. Beyond the
necessity that they be geared to generate sufficient revenue in the

mar ket served, no particular effort, as contrasted to the other services
considered in this Chapter, has to be taken to develop or tailor the content
of the services to be offered to the specific audience and set of institu-

tions to be served.
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Data Transm ssion

Rural needs. According to a recent NSF study, nuch of the research
on business uses of telecommunications (especially as they m ght
serve as a substitute for travel) has concentrated on the conduct of

managenent operations (61-32).

Wil e such research is essential, it seens likely that decentralization
to rural areas of the so-called “information industry” (insurance conpanies
and the like) is not going to occur until the capabilities for, and economc
advant ages of, the use of telecommunications by clerical and niddle
managenment workers have been denonstrated. |npvolved in the latter would be

hi gh-speed, high volume -- and routin, .. handling of great quantities of

i nformation.

Because a great deal of literature already exists on “tel econferencing”
simlar broadband services appropriate to the needs of pgpnagement personnel
(61-17 ff.), no attenpt will be made here to duplicate guch anal yses.  Instead,
this section will be limted to a state-of-the-art survey of high-volume data
transm ssion technologies, and their use in tw-way cable systens,
and will conclude with a description of the only known application to date
in which an operating broadband systemis being used for these purposes
by a major comercial institution (Bankers Trust Conpany of New York). A
section on automatic meter reading will also be added in view of the poten-
tial this service offers for providing revenues and hel ping to underwite

the costs of broadband systens in |ow density rural areas.

Data transm ssion services. Until a decade ago, nost renmpte data processing

could be handled by |ow spéed teletype circuits. \While technological advance in the
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conmput er industry have kept pace with the enornous growh that has

taken place in the demand for data and information, the traditional

tel ephone network, in spite of significant inprovenents in its data handling
capability, has been hard-pressed to keep pace. While it is now possible
to achieve processing rates of 9600 bits per second (bps) on |eased

tel ephone lines, throughput capabilities of the data processing equi pment
that originate the information to be transmtted have achieved |evels

of amllion bits per second.

Thus, alternatives nodes of data transm ssion are under study.
The Bell System has been investigating devel opments in fiber optics
where cabl es assenbled with thousands of hair-sized “light pipes” wll be
used to carry voice and data communications (62). Throughput capacities
will be orders of magnitude greater than any other systemin use today.
Anot her approach has been to set up a separate network, using mcrowave
paths as the transnission media, which are dedicated exclusively the
data transmission in digital form Such systems provide up to 48,000
bps transmission rate. Still another approach has been to use coaxial
cabl es. By using cable, it is conceivable that imediate and near-future
data transmission demands could be met. A single half-inch diameter cable,
for exanmple, has a throughput capacity equivalent to 30,000 full duplex

tel ephone wire pairs.

There are a nunber of large industrial activities presently using
two-way cable networks for internal comunications. These include plants

of Ceneral Mtors, Anerican Mtors, Dow Chemcal, and Kellog Cereal.

I'l-67



The systems are used to carry mlti-channel closed-circuit-television,

digital data and voice conmunications.

Recently , the Bankers Trust Conpany of New York began using the
excess capacity of a cable television system operated by Manhattan
Cable Television. The bank found the cable systemto be a practical
nmedium for transmitting the massive amounts of data that nust be inter-

changed between their central office and their nmany branch offices.

Both the Chase Manhattan Bank and the First National Cty Bank
in New York also are seriously exploring the Manhattan Cable network for
transmtting data. To date, however, Bankers Trust appears to be the only
business activity using an existing cable television network for data
transmi ssion. It is being used to update savings, demand-deposit and
installnment |[oan accounts; transmt data between the data center and
the operations center; and transmit docunents via high-speed facsinile
equi pment.  Manhattan Cable has arranged a fee schedule for this service
whi ch is dependent on the anmount of data that is transmitted rather than the

the distance over which it is transmtted.

Rural applications. Rural banks must also convey |arge volumes of

information to their branches and to other banks. Thus, this application

is potentially attractive in rural areas. In addition, it should be noted
that the approach reflected in the Bankers Trust application, that is using
the full capabilities of a systemto generate revenue, is precisely what is
needed if broadband systems are to be economically feasible in |ow density
rural areas. As with sone of the other services discussed earlier, this
application may be a good candidate for consideration in the system

approach described in Chapter IV.
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Automatic neter reading: rural needs.  Since their inception water,

gas and electric utilities have depended on nmanual neter reading to deter-
mne the consunption of their customers. This has been especially diffi-
cult and costly in rural comunities because of the great distances

bet ween househol ds and the large areas to cover. Automatic rempte meter
readi ng, long discussed but never inplenented by utility conpanies, is
being | ooked at anew because of the sharply increasing costs of manual
reading as illustrated in the chart Further inpetus comes from
the recent and growing interest in nmanagement of electrical demand as a
means of conserving energy and resources. Such nmanagement will require

far nore frequent reading of neters than is possible by manual nethods.
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Traditional on-site measurenment systens have a number of
di sadvant ages that have continued to plague the utilities. These
i ncl ude:

« Ski pped readings - when no one is at hone to allow

access to the neter(s);

e Adverse weather conditions;

«Need for a large fleet of vehicles;

«Vicious dog problemns;

«Need for a large, attrition-prone work-force;

« Readi ng inaccuracies;

«Need to estimate billing because of skips and reading

errors; and

« Effects of company holidays on reading and billing cycles (65).

For these reasons, consideration has been given to remote and
autonmatic meter reading techniques using:
« Tel ephone distribution networks and automatic interrogation

during of f-peak hours;

«Cable television distribution networks and autonmatic interrogation,

but not necessarily during off-peak hours;
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«Electric power lines as a transmission nedium and

« Conpletely different schemes such as having the neasurenent
instrument radiate signals which can be picked up by a

utility truck passing by the house.

Potential benefits of using automatic systens include:
o Load studies -- to assure that pressure levels and voltages

are maintained within the prescribed standards;

. Detection of service failures -- to determne the |ocation

of service outages after storns, earthquakes, etc.;

. Continuous operation -- readings can be taken 7 days per week,
autonmatical |y addressing the problem of conpany holidays on

reading and billing cycles;

« Elimnation of skipped readings -- covering problems related to

| ack of access, adverse weather, viscious dogs, etc.;

« Fewer vehicles -- size of fleets could be substantially reduced;

+ Reduced personnel problens -- related to hiring, training, and

term nating personnel;

. Fixed costs -- automatic systens should be |ess sensitive to

inflationary pressures;

« Increased reading accuracies -- reduction of questionable readings,

skips, errors, etc.; and

e Oher utility services -- such as turn-on and turn-off of

val ves, switches, etc. (65).
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Over the years, a number of tests have been conducted using the
tel ephone network for automatic neter reading; none of these resulted
in an operational system Today one of the nobst active companies pronoting
automatic meter reading via telephone is Darco Telenmetering Systemns,
Omha, Nebraska. In 1973 Darco, together with United Tel ecommrunications
and lowa Power and Light Conpany conducted field tests in Avoca, |owa.
Those results pronmpted the Omaha Public Power District, People’ s Natural
Gas Conpany and the Lincoln Tel ephone and Tel egraph Conpany to initiate
|arge scale tests, using the Darco system in Ashland, Nebraska. One
thousand houses will be wired to provide automatic and renote reading
of electric, gas and water neters. Modification costs and tel ephone

charges are tabul ated bel ow.

Cost Elenments, Ashland Test. (In dollars)

Cost s/ Househol d Total (1000 Househol ds)

Equi pnent Costs:

Rermote Unit 84. 84, 000

Conversion Kit

(3/house @1.50 ea.) 4.50 4,500

Control Consol e _3.82 (prorated) 3,824

Total Equi pnent costs 92.32 92,324
Labor Costs:

Installation and

equi pment costs

shared by three

utilities @ $40,918

each. 30. 43 30, 430

TOTAL 122.75 122, 754

Tel ephone Char ges:

Per Readi ng/Location 025 25
Lease Line Charges 2. 25/ mont h
Central O fice Charges 14/ mont h
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I'n conjunction with the Ashland test it should be noted that (73):
«Special rates were devel oped by the tel ephone conpany

for this service;

«Lines were connected to those houses that have no

t el ephone service to provide 100 percent penetration;

«No protective coupler was used to interconnect to

the tel ephone I|ines;

The electric utility is collecting all of the data
and transferring gas and water information to the

respective utilities for billing

« The gas conpany has a control console which they

use to interrogate industrial accounts;

«Present manual neter reading costs are between $4.25

and $4.60/ neter/year; and

« Savings of 53.7percent for residential accounts, and cl ose

to 100 percent for industrial accounts, are anticipated.

Al though the DARCO tests used tel ephone lines for transm ssion,
the use of cable for this purpose has been the subject of some exam nation.
The Mtre Corporation study (65) conpares costs of manual and automatic
meter reading via tel ephone and cable. The study indicates that manual

neter reading costs will double fromearly in 1970 to late in the sane
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decade, primarily because of |abor costs  whereas automatic neter reading
costs will remmin essentially the same. The study further indicates that
using the tel ephone will be approximately twice as costly as using cable
and that nmnual costs will be higher than automatic meter reading via

cabl e by the end of the decade.

Tests of automatic meter reading were to be undertaken in 1974 on
systems in Orlando, Florida and Irving, Texas, in conjunction with tests
of two-way cable systens in general. Although the principals still express
interest, lack of interest anong potential subscribers and |lack of adequate

funding has forced the discontinuance of both of these tests.

The Darco system discussed earlier is adaptable to cable transnission
systens. A primary concern of utility companies with regard to automatic
neter reading and cable television distribution systems is th,
| evel of penetration. Unless close to 100 percent penetration can be

achieved, cost savings and other benefits will be nininal.

The growing interest in energy conservation, and the potential of
| oad nmanagenent as a conservation technique, may pronpt renewed interest in
automatic neter reading. Effective |oad management programs may require
“time-of-day” metering, demand netering, interruptable monitoring, and
automatic usage control. Tinme-of-day metering would allow a rate structure
whi ch woul d vary according to varying energy demands and thereby
encourage consumers to adjust usage schedules. Hourly measurenents
may be needed to effectively control such a rate system A Canadian
firm Delta-Benco-Cascade, Ltd., of Rexdale, Ontario, has submitted a
proposal to the U S. Energy Research and Devel opnent Administration

concerning the use of coaxial cable for these purposes.
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Rural applications. Concerning the specific application of these

systens in |ow density rural areas, it is unlikely that coaxial cable,
installed solely for this purpose, could be cost conpetitive with existing
tel ephone lines. \Wether the charges for this service by a full service
broadband systemwith a broad revenue base night be sufficiently [ow as

to be economically attractive cannot be known in the absence of hard
financial data, but it does seemthat this possibility warrants further

consi deration.
Pay Tel evision

Rural needs. In spite of the ubiquity of television, there are still
many households in the United States which are beyond the reach of broadband
reception -- either directly fromthe originating stations or relayed through
the medium of translators or cable systenms. Mre than one nillion househol ds
do not have access to any service; nearly six million do not receive adequate
service on at |least three channels and approximately 22 million do not
recei ve adequate service on at least five channels. Mst of these househol ds

are scattered anmong farns, ranches and small comunities in rural Anerica (71).

While there first has to be an existing broadband system before pay

tel evision can have any relevance to the above conmunities, still, as wll
be discussed bel ow under the heading “Rural Applications", it is possible
that pay television -- as a revenue source in broadband systens in |ow density
rural areas -- mght permt the opening up of some of these areas to television

entertainment, as well as to the public service applications and commerci al

uses described earlier.
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Pay- TV services. Since the beginning of television, the potential

of supplying special program material on a pay-per-program basis has

been the dream of entrepreneurs. Subscription television, or Pay-

TV, was first seriously proposed in 1950 by the Zenith Corporation, whose
first over-the-air pay-TV system called Phonevision, was tested in Chicago

in 1951. Opponents, however initiated a series of court battles which |asted

into the early 1970's (72-8).

Recently, interest in pay-TV has been rekindled. Among the reasons
are the now sizable and still growing television audience and

the notion picture industry’'s search for new markets for its productions.

Technol ogy is available either to distribute pay-TV programm ng
over-the-air or by cable television systems. One of the proponents
of over-the-air pay-TV has been Bl onder-Tongue Laboratories, Inc.,
A d Bridge, New Jersey. Blonder-Tongue is a mjor manufacturer of conponents
and systens for the television industry. In the late 1960's the conpany
introduced a system which would allow broadcasters to provide over-the-air
pay- per-program tel evision. The system enploys an encoder (“scranbler”) which
suppresses the horizontal and alters the vertical synchronization pul ses
causing the picture to appear seriously distorted. The sound is also in-
terrupted. \Wen the home subscriber desires a specific programhe activates
a decoder (“descrambler”). The home subscriber can purchase the decoder for
$130 and then pays a specified amount for each program (68). The conpany
has al so devel oped a systemfor flat rate payment by the month. In this case
the home decoder costs the subscriber $70, with the monthly rate to be de-
termned by the broadcaster. To date, however, over-the-air pay-TV has at-

tracted only linmited interest.
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Wthin the cable television industry there also has been a continuing
interest in finding away of exploiting the profit potential of pay-TV. O
all of the broadband services discussed in this Chapter, pay-TV is seen
by those in the cable television industry as having the greatest imediate

potential of generating additional revenue.

Al though pay-TV by cable did not achieve rapid growth until late in 1972,
the demand has already far exceeded the expectation of the industry and al-
nost exceeded its ability to supply such services (69-9). Today nearly 400,000
subscribers have paid $10 to have the necessary equipnent installed and are
paying a nonthly fee of $6-9 to receive this service. The needed equip-
nment is essentially a filtering device which will allow the transm ssion of
the pay-TV programming when activated and “trap” the signals when deacti-
vated. In nost cases the hardware is installed in the subscriber household,
but in sone cases it is |ocated externally where the subscriber drop is tapped

into the feeder cable.

On Septenmber 30, 1975 Home Box Office (HBO, a subsidiary of Time
Incorporated, began its service of delivering pay television progranmng by
satellite with live coverage of the Ali-Frazier fight from Manila. The fight
was seen in 25,000 hones via cable television. Receive-only earth stations
are now available for approximately $65, 000-75,000, meking it possible for
nost of the larger cable operators to becone part of the pay-TV network

and receive special events progranmmng .

It has been predicted that there will be 2 mllion subscribers for
pay-TV in 1980 (69-9). At the present time, the operator is expected to
purchase the earth receiving station and in addition to pay HBO approxi-
mately 50 percent of the revenue collected from subscribers. HBO

prepares the programmng and is responsible for transmitting the program
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material via satellite. A though the subscriber now pays a flat nmonthly
fee, it is anticipated that programming will ultimately be sold on a

per - program basi s.

Rural applications. Providing pay-TV to rural areas may require

di fferent approaches than in nore densely settled areas. For exanpl e,
the cost of an earth station, not out of reach for the cable operator who
has subscribers nunbering in the tens of thousands, may be out of the
question for a system with subscribers nunbering in the hundreds. It

has been suggested in the literature that smaller operators could form
“cooperatives” to share the costs of the earth station anobng a number

of cable systenms (70-20). The concept of cable systens working together
financially and technically is not a new one. Many existing conmmunity
antenna relay installations are jointly owned but used by separate opera-

tors (71-33 ff.).

QG her nodes of supplying pay-TV in smaller rural areas are also
avail abl e. Tapes might be |eased by the cable system operator and played
on a video tape recorder over the system Another option is to |ease
channel space to and provide collection service for a pay-TV conpany for

agreed upon rates. Finally, pay-TV mght be distributed over-the-air using

translators. 1

1 Because translators broadcast signals over the air, the signals can
be picked up by any set. To ensure paynent, either the comunity
can designate a special taxing district or the signal can be scram
bl ed and individual subscribers pay for use of decoding equipment.
However, the last technique would require changing FCC regul ations (72).
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Since pay-TV, like the information services discussed earlier,
delivers “canned prograns”, the only barrier to its adoption by rural
systens of the type contenplated in this report is one of econonmics (suffi-
cient market and revenue when related to costs). Unlike the rest of
br oadband services discussed in this Chapter, no effort is required on
the part of the system operator or his consultants to devise program
content and tailor it to the custoners intended. Pay- TV represents the
ol der, “conventional” purposes to which broadband nmight be put. However,
pay-TV nmight serve the further function of providing sufficient additional

revenue to help make a rural system econonically feasible.

Sumary And Di scussion

Actual and potential uses of broadband comunications to meet rural
needs in the public service areas of health, education, |aw enforcement and
government/ admi ni stration were exanined in this Chapter. Potential
comrerci al uses of broadband systems for security, information services,

data transmssion and pay-TV were al so reviewed.

Public Service Applications

In both health and education, rural needs derive from shortages and
i nadequacies of facilities and personnel , as well as fromthe many factors
that make access difficult, such as distances to be travelled. Princi-
pal factors contributing to shortages and inadequacy of personnel in the
health area include isolation from peers, from specialists and from health
care facilities. In both the health and education areas, it is difficult
for renotely located personnel to maintain currency in their fields and to
continue their training. Financial resources, that is, |ower incomes than

in urban areas, the fact that fewer rural residents are insured for health
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care, and the generally smaller tax base available to support facilities
al so contribute to the reduced opportunity for health care and education

in rural areas.

In health, a vigorous experinental program conducted over the |ast twelve
years has denmonstrated the feasibility of using broadband communications
to meet rural needs in five basic areas of health care; namely, consul-
tation, supervision, direct patient care, administration and managenent,
and education and training. Patient acceptance is high and it has been
dermonstrated that tel enedicine can increase the adequacy of health care
by providing access to services which were not avail able before or which
were available only to a minimal extent. For health manpower personnel,
some problems remain such as ensuring privacy and confidentiality in the
doctor-patient relationship, the possibility of increased workloads,
and a feeling that supervision of nurse practitioners and physician
assistants is sonetines excessive. Oherw se, attitudes of nedical pre-
sonnel involved generally have been found to be favorable. However, if
these services are to be widely used, change in sone state laws will be

required.

Maj or unknowns requiring further research include conparisons
between the relative costs of video vs. non-video systems, and the best
ways to combi ne manpower and technology for total health care delivery

systens that can be self-supporting financially.

Fewer experiments using two-way communications have been conducted
in education, especially in rural areas. Nevertheless the technical feasi-
bility of meeting many educational needs of rural areas has been denonstra-
ted. There is, however, a lack of information concerning the particular

technical capabilities needed to support educational uses, as well as
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concerning the relative effectiveness of education using comunications
when conpared to the traditional classroom Educational prograns

adapted to broadband use and/or guidelines for their devel opnent are al so
needed. Generally, little hard data are available on the cost-effectiveness

of using broadband conmmunications for education.

For both health and education, it should be noted that cost-effective-
ness shoul d not be considered as the sole criterion for use of broadband
communi cations. This is because use of broadband may be the only alter-
native available. Nevertheless, further experiments should include evalu-
ation of effectiveness, collection of cost data, and alternatives analysis

as an intergral part of the study design.

Rural needs in |aw enforcenment derive fromthe large distances involved
and the time consumed in travel to and from the central station, which
reduces the time available for assigned duties. In sone rural areas, it is
estimated that up to one-fourth of the working day of a |aw enforcement officer
is devoted solely to traveling back and forth to central headquarters. In
this connection, broadband comunications could be used to televise roll
calls and briefing sessions, transmt fingerprints and rel ated docunents,
and conduct sone pre-trial arraignment procedures. An innovative experi-
ment in the city of Philadelphia will test some of these concepts, which

m ght be of value in sone rural areas.

CGovernment and administrative uses are also potential areas of appli-
cation. For exanple, where processing of clains and applications requires
nore than one agency, broadband comunications night reduce requirements
for travel and processing tine, thereby reducing costs to |ocal governnents.
An experinent underway in Spartanburg, South Carolina, will provide data
on the effectiveness and costs of using broadband comunications for this

pur pose.
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Commerci al  Applications

Four classes of potential commercial applications were exanined.
These were: security systens, information services, data transm ssion,

and pay-tel evision.

Rural needs for security services include detection of fire and un-
lawful entry. Fire losses on farns in 1970 totaled $242 nillion and in-
surance prenmiuns paid by farmers to cover fire and wind damage totaled
$441 mllion. As for crine, one category in particular, unlawful entry,
has increased in rural areas at a rate nearly double that in cities and

four times that in Standard Metropolitan Statistical Areas.

A rural broadband system could assist in reducing these |osses
by permtting continuous nonitoring of isolated building froma central
location. The firmof TOCOM Inc. of Irving, Texas, has devel oped such a
system and it is commercially avail able. In addition to centrally-
noni tored snoke, fire and intrusion detectors, the TOCOM system can al so
be used for opinion polling and meter reading. So far, the primary market
for TOCOM s system has been new conmmunities where wiring and installation of
detection devices is acconplished during construction and paid for by
the builder. The homeowner pays a nonthly subscriber fee; however,
as a result of the features of this system insurance conpanies have
of fered discounts that offset nuch of the anount of the subscriber’s
fees. Although the economic viability of these systens in rural areas
remains to be tested, they represent a potential conponent of rural

br oadband syst emns.
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In the area of information, services are available which provide stock
and commodities’ prices, round-the-clock news and other business data.

These services are presently available, if the necessary market exists,

and could be readily provided on rural broadband systens.

In the area of business uses of broadband systens, the follow ng
applications were considered: 1) high volume data transmssion; and
2) automatic neter reading. Conmunications of |arge amunts of data
bet ween headquarters and branch offices is required by many institutions
and can be acconplished by transmssion on a broadband system One
exanple is the Bankers Trust Conpany on New York which uses the
excess channels of a local cable television systemfor transmtting
the massive amounts of information that nust be interchanged between the
central office and their many branches. The systemis used to update
savings, demand-deposit and installment [oan accounts; transmt data between
the data center and operations center; and transnmit documents via high-
speed facsinile equipnent. The bank pays a fee to the cable conpany for
use of the system Although this service has not been tested in a rural
area, it shows how a broadband system can be enployed to generate revenue

frominstitutional users.

The potential for automatic meter reading arises fromthe fact that
manual reading of meters for water, gas and electricity is especially costly
in rural areas because of the long distances involved. Estimated costs
for manual neter reading are projected to approxinately double between 1975
and 1980, primarily due to increased |abor costs. VWile neter reading does
not require a broadband system and can be acconplished over tel ephone
lines, a recent study indicates that using telephone will be

about twice as costly as using cable and that manual costs will be higher
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than automatic meter reading via cable by the end of the decade. In
addition, automatic neter reading, since it can be done as often as
necessary, permts management of electricity load, which is a potential
energy nmnagenent technique. These factors suggest that utilities mght
find automatic meter reading attractive in rural areas, thereby providing

additional revenue to support a community broadband system

The final commercial application reviewed was pay-TV for which subscribers
pay a fee to obtain special prograns and sports events. This service,
increasingly available in urban areas, could also be nade available in rural
areas. In the context of this report, the value of pay-TV lies in its
potential for generating additional revenues to support a nultiservice

br oadband conmuni cation system

Di scussi on

This Chapter has shown that there are many areas where broadband
comuni cations could be used to meet rural needs. A variety of public
services can be provided and there are a nunber of uses which are poten-

tially attractive to commercial institutions.

A mgjor characteristic of many experiments in the public service
sector is that they have been directed at denonstrating technical cap-
ability. Economic feasibility and the design of economically viable
systens have received less attention. Wen cost-effectiveness has been
considered, it has been limted to the use of technology to provide a
single service. Detailed consideration of a system approach to broad-

band communi cations in which costs are shared by public service users,
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comrercial users and subscriber-supported entertainnent fees, has not
been attenpted. However, such a systemsapproach may be the key to a

broadband system serving an entire rural community.

Al the public service and commercial uses described in this Chapter
have potential for inclusion in a rural broadband comunications system
The particular public service and commercial uses included will vary
according to the characteristics of each rural area. Selection for a

specific rural community should be based on a conprehensive needs analysis.
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CHAPTER 111

RURAL DEVELOPMENT AND BROADBAND COVMUNI CATI ONS

Al t hough communi cations has been conmonly portrayed as an agent
of possibly revolutionary change in Anerican life, the aimhere is limted
to considering the contribution that broadband might nake to the specific
goal s of rural devel opnent as spelled out in recent legislation on the

subj ect.

In the |ast decade there has been increasing concern about the tendency
of the United States population to concentrate in urban areas. The attendant
congestion, pollution, strain on public services, increase in crine and
simlar characteristics of urban living have suggested that the present
and projected scale of urbanization in the United States may not be de-
sirabl e. Concern was greatly exacerbated by the riots in Watts, in Detroit,
and in other urban areas (1-3; 2-3).'As a result, beginning in 1970, the
concept of a national growth policy was devel oped which had as its prem se
the need to redress the balance of popul ation between urban and rural areas.
This policy was described in such legislation as the Housing and Urban
Devel opment Act of 1970 and the Agricultural Act of 1970, and was the subject
of recommendations by the Ctizen's Advisory Conmttee on Environmental
Quality of 1971 (3-3). Congress also gave explicit consideration to how
such change was to be acconplished. For exanple, the Rural Devel opment Act of
1972 aimed to inprove the quality of life as well as enployment oppor-
tunities in rural areas and thereby increase their attractiveness conpared
to urban areas, Concerning the priority to be accorded rural devel opment

Title I X of the Agriculture Act of 1970 specified that:

‘References are nunbered consecutively in the order of their first
appearance in the text. The first number is the reference. The
nunber after the dash is the page nunber in that reference.
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“The Congress commits itself to a sound bal ance
between rural and urban Anerica. The Congress considers
this balance so essential to the peace, prosperity, and
wel fare of all of our citizens that the highest priority
nust be given to the revitalization and devel opment of
rural areas.”

Although the legislation cited is of recent vintage, Federal prograns
for the last forty years have had a great inpact upon rural Anerica in such
areas as agriculture, transportation, electrification, and social welfare.
Because of the long duration and conplexity of change in rural Anerica,
the approach taken in the Chapter is to try to identify those key econonic
and social forces that seemto underlie the major alterations now underway.
Subsequently, an attenpt is made to show how broadband systems of varying
configurations might neet the future needs created by the continued
operation of these economic and social forces. Future needs are addressed

because the establishnent of area coverage rural broadband systens also

lies in the future; none presently exists.

Rural - Urban Popul ation Distribution

And Mgration Patterns

This section explores distribution of population in rural and urban
areas and recent patterns of nigration between these two areas. There
are two reasons for doing this. First, one objective of rural devel opment
is to affect the balance between rural and urban population size and, in this
study, we are interested in the role broadband communications mght play
in such an alteration. Therefore, it is inportant to identify current
trends so that it can be seen whether the objective towards which such systens
mght contribute would be helping to initiate a shift in population towards

rural areas or helping to facilitate (or constrain) a shift which is already
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occurring. Second, the characteristics of populations in rural areas wll
determine the types of broadband services which can best neet the needs of
rural people. For exanple, a high proportion of youngsters inplies a
need for educational service. Medical services are especially inportant

to an area with a high proportion of ol der residents.

Qur investigation in this area resolved itself into a series of
questions. The material in this section has been organized around
these questions. As will be seen, not all questions have satisfactory
answers, or where answers are provided, the data are sonetines |ess

conpl ete than desired.

Definitions

There are a nunber of definitions of rural and urban. For exanple,

the Department of Agriculture by statute uses several different definitions,
rangi ng from open country and places of 1,500 people up to all cities of
| ess than 50,000 population. The U.S. Bureau of the Census defines rural as
“open country residents and people in towns of up to 2,500 inhabitants”
(4-669). The diversity of definitions has caused the Rural Caucus to request

a survey of definitions of “rural” from the Library of Congress."

In this section, the terms “netropolitan” and “nonnetropolitan” will
be used rather than “urban” and “rural”. The reason is that the available data
on recent population trends are organized in these terns. (I'n overall totals,

the differences between “rural” and “nonmetropolitan” are not large: 53.9

1 Definitions of rural and urban are necessary not onlytoexplore

popul ation trends but for purposes of identifying the applicability
of various sources of Federal funds to support rural applications of
tel ecommuni cations. This is discussed in Chapter IV of this report.
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mllion were classified as rural in the 1970 census; 54.3 nmillion as

nonnet ropolitan.)

The netropolitan area is a county in which there is an urban
nucl eus of at |east 50,000 people. Adjacent counties are included if
30% or nore of the population conmmute to the urban core. If less than
30% but nore than 15% of the workers conmute, the adjacent county is still
considered netro if it neets two out of three subsidiary criteria considered
characteristic of netro areas. These criteria refer to density, degree of
urbani zation and rate of growh. Oher areas are classified as nonnetropolitan
(4-669; 5).

In The Recent Past And Today, How Many People Live In Metro Areas And
How Many Live In Nonnetro Areas?

Wi le the overall U 'S. population increased from 1950 to 1974, the
percentage of those in nonmetro areas has declined from 33% to 27% A
cl oser exam nation shows, however, that the tendency for the population to
concentrate in netro areas is decreasing. From 1950 to 1960, the percentage
of population in nonmetro areas fell from 33.3%to 29.0% a drop of
4.3 percent. From 1960 to 1970, the nonmetro proportion continued to drop,
but at a lesser rate of 2.3 percent. Thus, in 1970, 26.7% of the popul ation
lived in nonnetro areas. Finally, in the period 1970-74, the trend reversed
itself, with nonnetro areas showing a net gain to 27 percent ‘'‘he country’s
popul ation, (1950 and 1960 based on data in 6-21; 1970 and 1974 based on
data in 7-2).

What Are The Recent Trends In U S. Population Gowth? How Do Metro And
Nonnetro Gowh Rates Differ?

The rate of U S. population growth is decreasing. Growth in the 1960-1970
decade was |ess than in the 1950-1960 decade. The 1970-1974 figures suggest

that the 1970-1980 decade will show even |ess growth.

-4



When U. S. population growth is subdivided into netro and nonnetro
growh, it is clear that growth in nmetro areas in the last 25 years has
declined nore precipitously than that of the U S. population as a whole.
Between 1970 - 1974, U. S. popul ation grewby 40percent whereas netro
areas grew by only 3.4 percent. Nonnetro areas, on the other hand, grew
by 5.6 percent during the same period (7-1). This is the first tine
in the twentieth century that nonnetropolitan growth has exceeded
netropolitan growh (2-6). (1950, 1960, 1970 based on data in 6-21;

1974 based on data in 7-2.)
One Factor Which Could Cause A Shift In Population Between Metro And

Nonnetro Areas |Is Mgration. (Another Is Different Birthrates.) How
Have Nonnmetro M gration Patterns Changed Over The Last 25 Years?

Between 1950 and 1960, migration_from nonmetro areas exceeded emgration

by nore than 6 mllion persons or nore than 12% of the 1950 based popul ation
of 50.4nmllion persons. In the 1960-1970 decade, nonmetro areas still

| ost nore popul ation than they gained but by half the rate of the preceding

decade.

The 1970's have seen an actual reversal of previous nonmetro | osses.

Over the last four years, a net of 1.6 million persons noved into nonnetro
areas, a 3%increase over the 1970 base population of 54.3 nillion persons.

(1950, 1960, and 1970 based on data in 6-21; 1974 based on data in 7-2.)

How Has The Birthrate In Metro And Nonnmetro Areas Affected Popul ation
G owt h?

Between 1971 and 1974, a higher birthrate in nonmetro areas appears
to have contributed to a higher population growmh in nonnetro areas as
conpared to metro areas. During this period, the largest netropolitan

areas of the country showed the greatest decline in birthrates. Wile
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fertility rates of netro and nonmetro areas converged from 1940 to 1970,
during the period cited there appears to have been a divergence, with

hi gher rates in nonnetro areas (2-13 ff.). However, higher birthrates are
not the major explanation of nonmetro growth. Changes in mgration
patterns have played a predonminant role as described above.

Does The Shift In Popul ation Towards Nonnmetro Areas Represent Suburban
Spram? Is It Sinply Mgration To Rural Areas Adjacent To Metro Areas?

Mgration fromnetro to nonmetro areas does not sinply reflect
expansi on of existing urban areas. O the 1.6 nillion persons noving into
nonnetro counties in the period 1970-74, 62% noved into counties adjacent 1
to netro areas. However, 38% noved into counties not adjacent to metro
counties. These changes are particularly dramatic when conpared to mgration
nmovements in the preceding decade, in which non-adjacent rural counties |ost

2.3 nmillion people. (Based on data in 7-2.)

What Proportion of Nonnmetro Counties Are Expanding In Popul ation?

The U.S. is made up of 3100 counties or county equivalents (5-2).
O these, 630 are nmetro and 2470 are nonnetro. Sonmewhat more than half
(1461) of the nonmetro counties are not adjacent to netro counties. These

are the nost rural counties.

The 1970's were characterized by a large increase in the proportion
of nonmetro counties which are growing, especially nonnetro counties not
adjacent to metro areas. For exanple, 84% of nonnetro adjacent counties
were growing in the 1970-1973 period conpared to only 60% in the 1960-1970

decade. For nonmetro counties not adjacent to nmetro counties, the change

‘Counties classified as adjacent are characterized not only by geographic
proximty but also because at least 1% of this force conmmuted to the
netro central county for work (6-12).
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in the proportion of growing counties is greater. In 1970-73 peri od,
70 percent were growi ng, whereas in 1960-1970, only 39 percent were

growi ng (6-23).

Mgration patterns are playing a mgjor role in growth. There has
been a sharp increase in the 70's in the proportion of nonmetro counties

growing by net immgration (6-23).

Is Most O The Mgration Into Nonnetro Areas To The Myst Densely

Popul ated Pl aces?

In absolute nunbers, nore than half this mgration has been to rural
counties adjacent to metropolitan areas, which are on the average nost
densely popul at ed. However, the sharpest increase in migration has occurred
in the less densely populated areas. Additionally, within counties of
both categories, growh has tended to be greatest outside the corporate

limts of towns (6-22).

Is Nonmetro Gcowth Limted To Certain Sections O The Country?

No. As stated in Reference 2 (pg. 7): “As nmeasured by migration
trends, all states but three (Al aska, Connecticut and New Jersey) show
it (increased retention of population in nonnetro areas) and two of the
three exceptions are controlled by events in mlitary base counties.
Nonadj acent (to netro areas) counties have had sone net immgration in

every nmaj or geographic region.”
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Factors Underlying Rural Devel opnent

As has been shown, there is reason for believing that the long-term
decline of many rural areas of this country is presently in the process

of reversal.

The object of this section will be to survey some of the major
expl anations that have been advanced for this devel opment. The third and
final section of the Chapter will bring these theories to bear in an
attenpt to understand the changes now underway in three principal
categories of nonnetropolitan counties; to identify the indicated
future needs of the rural areas in question; and, finally, to consider
the role that broadband communications might play in addressing

these needs.

Decentralization OF Mnufacturing

In the decade of the 1960's,the principal engine of econonic change
in rural America was the growh of manufacturing. As farm enpl oyment
continued its decline, nonfarmjobs took up the slack and grew at a faster
rate than in urban areas. Manufacturing domnated this growth in rural
nonfarm jobs and increased at an annual rate of 4.6 percent during the
decade. This growth occurred at the expense of urban areas; by the end of
the decade 25 percent of all US. nanufacturing was located in rural areas,

up three percent from 1960 (8-1),

L' While it is not the purpose of this study to attenpt to break any new
ground in understanding the factors underlying rural devel opnent,
existing literature on the subject is unsatisfactory in that it does
not provide conprehensive theories of devel opment that can account for

recent data on rural population changes, In this section, the subject
is approached in the formof a critical commentary upon several of the
prom nent theories of rural developnent. In view of the linmted scope

of this study, this analysis is not definitive; rather, it represents a
useful way to “think about” the subject of rural devel opnent.
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This growth in rural nanufacturing -- as well as the recent reversa
of migration fromrural areas -- seens to undernmine the hypothesis of many
scholars that there will be ever-increasing urban doni nance. However, this
hypothesis is still influential. To accommpdate and explain such departures
fromthe historical trend of rural decline, it has been suggested that growh
of manufacturing in rural areas involves dying industries which mgrate
to rural areas in search of cheap labor or land. According to this view,
nothing is really changed by such relocation: urban areas will continue
to take the lead in inventing and devel oping products; the rural areas wll
remain the tenporary |odging places of dead-end and |ow paying enterprises
that do little to develop further their economc base. W/ bur Thonmpson
describes the process as foll ows:

“In national perspective, industries filter
down through the system of cities, from places of
greater to lesser industrial sophistication. Mst
often, the highest skill requirements decline
steadily as the production process is rationalized
and routinized with experience. As the industry
slides down the learning curve, the high wage
rates of the nore industrially sophisticated inno-
vating areas becorme superfluous. The aging industry
seeks out industrial backwaters where the cheaper
|abor is now up to the | esser denmands of the
sinmplified process” (9-8).

One team of researchers, after analyzing i ndustrialization in 24 rura
counties, concluded that rural areas mght be permanently condemed to a
position of inferiority conpared to the rest of the econony:

“This type of firm (likely to relocate to rura
areas) faces serious problenms whenever the nationa
econony goes through a period of bel ow normal grow h.
Because of the highly conpetitive nature of their
industries, and because these firms do not usually
have |arge cash reserves, they are especially vul-
nerable in periods of tight nmoney, or |ow consuner
demand. .
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It may be even nore inportant to note that
those industries normally contributing the nost to
rural growth are also the industries that tend to
grow nore slowy than the national econony even in
a period of national prosperity. As the econony
becones nore affluent, the service industries grow
nore rapidly than do the manufacturing sectors,
while within manufacturing itself the ‘light’
industries nost inmportant in rural manufacturing,
such as textiles, food, and |unber and wood
products, tend to lag behind their ‘heavy’ counter-
parts. Thus, in general, rural industrialization
can never yield the same long-run growth rates as
the national economy” (10-60). (ltalics added)

If these analysts are right, and if this kind of industrialization
for rural America is in some way preordained, then it follows that
there is little that broadband communications or any other technol ogy

can do to alter the pattern.

The evidence, however, does not conpletely support this theory.
Wi | e enpl oynent in apparel and other |ow technology industries has
accounted for nuch of the sharp increase in rural manufacturing enpl oyment,
an analysis by Claude C. Haren of the U S. Departnent of Agriculture of
nati onwi de rural industrialization in the 1960's reveals a far nore
diverse and growth-oriented picture. Haren states that:

“Undoubtedly the greatest increnent in rural
areas was in products that found direct or fairly
direct outlets in consumer channels. But, notably
within and on the nargins of the Geat Lakes
Industrial Belt and in parts of the Upper Southeast,
many items manufactured by new plant additions or
expansions were primarily for the industrial narket.

Added or enlarged were firns producing not
only farmfertilizers, but pharmaceuticals and a broad
range of industrial chemicals. In addition to
plants turning out farm nmachinery and equi pnent,
a far greater and increasing nunber were manufac-
turing industrial nachinery, control equipnent,
transformers, electric generators, notor vehicles
and parts, and aircraft and aircraft conponents.
Bl ast furnaces, reduction plants, and rolling nills
were installed at strategic small cities and towns,
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notably along the Chio and M ssissippi Rivers. Even
nore numerous and varied were expansions in netal-
working facilities for the production of such
industrial hardware as dies, machine tools, structural
metal, stanpings, piping, and tubing” (11-433).
A second devel opnment undercutting the theory that rural industrialization
inevitably is limted to low technology industries is the denonstrated

growh in rural areas of precisely that ‘service” sector of the econony

that has been the hallmark of urban doni nance. This will be discussed next.

Decentralization Of The Service Sector O The Econony

O all the econom c devel opnents that might |essen the past trend
of urban centralization in our society, none would be of greater |ong-range
significance than the relative growth in rural areas of the non-goods

produci ng service sector of the econony.

The characteristics of the service sector and the reasons why it has
been of central inportance in understanding the heretofore doninant
i nfluence of urban areas were eloquently described by WIbur Thonpson as
foll ows:

“The true economc base of the great city-region
(lies in ) the creativity of its universities and
research parks, the sophistication of its engineering
firms and financial institutions, the persuasiveness
of its public relations and advertising agencies,
the flexibility of its transportation networks and
utility systens, and all the other dinmensions of
infrastructure that facilitate the quick and orderly
transfer fromold dying bases to new grow ng ones.

A diversified set of current exports -- breadth --
softens the shock of exogenous change, while a rich
infrastructure -- depth -- facilitates the adjustment

to change by providing the socioeconomc institutions
and physical facilities needed to initiate new
enterprises, transfer capital fromold to new forms,
and retrain |abor.
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Large places are also better based to adapt
to innovations originating el sewhere. Wth a wider
assortment of educational institutions and nore
prof essi onal counseling, |ocal workers may be nore
quickly retrained from declining to expanding
occupations. Reenpl oynent can often be achieved
within the same |ocal |abor narket, elimnating
the very difficult residential relocation
characteristic of snaller places” (9-8).

Al though netropolitan counties continued to lead in the growth
of the service sector through the 1960's, there is now evidence that this
historic trend as well, may be in the process of reversal. In a Novenber,
1975, statenment before the House Post Office and Civil Service Committee,
Calvin Beale, of the U S. Department of Agriculture said:
“Since 1970, enploynent in all major industry

groups has grown at a faster rate in nonnetropolitan

than in metropolitan areas with the exception of

governnent jobs. In other words, the pace of

enpl oyment  growth in trade, services, construction,

transportation and utilities, fi nance, and real

estate has followed the lead set by manufacturing

inthe2960’ s, and is nore rapid in the rural and

smal | town areas than in the metro cities and their

suburbs.  This growth was interrupted by the current

busi ness recession, but since the Spring of 1975 it

appears that the nonmetropolitan areas are recovering

fromthe recession faster than the netropolitan
areas are” (7-3). (ltalics added)

Despite this recent evidence, however, there are still those who contend
that this rural resurgence is nore apparent than real. In their view, what
is being reflected in these statistics is sinply urban expansion in another
guise, with cities extending their physical limts-- and presumably the
| ocation of their service industries -- by incorporating adjacent rural areas.

Commenting upon increased rural growth rates in the Upper M dwest,

Nei |l C. Custafson of the Upper Mdwest Council said recently:
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“Recent interpretations of these trends have |ed
many people to believe that urban expansion has been
abruptly halted or even reversed. C oser investigation
of these data, especially as they related to the
Upper Mdwest, indicate that such conclusions require
clarification. Most of the population growth in
the Upper M dwest has been and continues to be urban
expansi on, but the range of urban growth has extended
far into the countryside and to the small towns within
commuting range of the enploynent centers. The
| argest volumes of recent population growth in the
Upper Mdwest remain near and related to major urban
areas” (12-15).

As it happens, there is another group of experts who have anal yzed
the same outward nmovenent of popul ation and service industry from urban
cores and has found evidence not of sinple urban expansion, but rather of
the evolution of a new kind of rural-urban hybrid which they |abel
“urban fields”. These they define as being “a fusion of metropolitan
areas and nonmetropolitan peripheral areas into core areas each with
a nininmm popul ation of 300,000 persons and extending outward for approx-
imtely one hundred nmles, that is, a driving distance of about two hours”

(13-13).

Concerning the specific characteristics of these amal gans of cities
and the fastest growing rural counties, N les Hansen found them typically
to rank high in the follow ng kind of service industries: Wwholesale and

retail trade, transportation, finance, insurance, and real estate(13-39).

The Federal government, although not using the term “urban field”,
has in recent years incorporated such hybrids into their adjacent metropol -
itan areas. According to Oaude Haren, 83 netro fringe counties, including
“a strong representation of essentially rural and partly rural units were

added in the past several years to the Indianapolis, Colunmbus, and other
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SMBA's, primarily on the strength of having specified percentages of
their work forces commuting to the core counties in which those and other

SMBA central cities are located” (8-8).

It cannot now be known with certainty how or whether rural areas can
share in this growth of the service sector of the economy and still maintain
their identity. Alternatively, they mght wind up being subnerged either
in urban sprawl or in the nore scattershot, but still potentially as anonynous,
character of life in urban fields. The third section of this Chapter wll
address the role broadband conmmunications mght play in helping to foster

a less dislocating, and nore rural-centered, form of devel opnent.

Residential Preference

A third factor that has had a sizable influence upon the relative
grow h of rural areas in recent years has been the growi ng preference of a

majority of the U'S. population to live in rural areas or snall towns.

In 1970 Louis Harris and Associates reported that while 68 percent of
the population lived in cities, only 48 percent expressed a desire to con-
tinue living there (3-17). Subsequent polls refined this stated preference
to being one for living in nearly rural or small town areas. However,
Calvin Beale has pointed out that these polls also indicated that a nore

remote rural or small town area was the expressed second choi ce of those

preferring to live in the country (2-16). Another survey cited by Beale
which dealt with the |ikelihood of persons actually noving on the basis
of their stated preferences, showed three-eighths indicating they were “very
likely” tormove to rural areas within “the next few years” (which translates,

according to Beale, into 14 nillion potential novers) (2-17).
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Cearly, whatever disagreenent mght exist over the fine points
of these analyses, a sizable fraction of the urban popul ation would prefer

tolive in rural areas.

O course, unless there is also some realistic prospect that these
peopl e can subsist in rural areas, such an expressed desire would renmain
of academc interest. The prospect for such a nove, however, has become

nore realistic for an increasing fraction of the urban popul ation.

First, as cited by Niles M Hansen, jobs are increasingly |ess resource
and land-tied. Wiile this does not dictate a shift fromurban to rural
areas, it does permt vastly Increased mobility:

“It has been estimated that whereas |ess than
forty years ago nearly 30 percent of the |abor force
needed to be located close to natural resources,
today only 7 percent are resource-bound. Thus, the
great preponderance of workers now are potentially
‘footloose’ or nust locate in proxinmty to consuners
who thenselves are relatively footloose, and economic
opportunity is associated less with land and natural
resources and more with the presence of capital
and human skill” (13-8).

Second, the conbination of increased disposable incone, governmental
prograns such as the Interstate H ghway network, early retirenent, increased
vacation time, and changing lifestyles favoring outdoor recreation, has |ed
to and nade possible increased popul ation movenment to rural areas. Al though
some of the data cited bel ow have probably changed due to the recent
recession, Hansen's 1973 description of the many factors at work gives sonme
indication as to why nore dissatisfied city dwellers have been able to
vote with their feet:

“In the past metropolitan growth has tended to

draw of f productive popul ation and investnent capital
from hinterland areas, but in the future centrifugal
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forces will reverse this pattern. For one thing,

the hinterlands have space, scenery, and communities
that are increasingly attractive to metropolitan

popul ati ons. Demand for these resources is being
generated by rising real incone, greater |eisure,

and increasing nobility. Personal incone in 1972

has been estinmated at $920 billion, a gain of al npbst

50 percent in a five-year period. Over 40 mllion
Anericans now work under enploynent conditions entitling
themto three-week vacations. Federal |aw now provides
five three-day weekends each year, and a trend toward
a four-day work week is clearly in evidence, with

about two thousand conpanies now follow ng this pro-
cedure. Earlier retirement has been encouraged by

i mproved pension plans and high Social Security
benefits. Access to nonmetropolitan hinterlands has
been vastly inproved; for example, when the Interstate
H ghway System is conplete an estimated 3.5 to 7.5
mllion acres will be opened for devel oprent.

Dol ar sales of |eisure equipment (an estimated
$105 billion in 1972) have increased by 52 percent
over the past five years, reflecting an accelerating
desire to ‘get back to nature’. A survey by the
Departnent of the Interior indicates that three quarters
of the American population nine years of age and ol der
is involved in some form of outdoor recreation. . .More-
over, about two nillion Anerican fanilies own second
homes used for vacationing, and the nunber is increasing
each year by from one hundred and fifty thousand to two
hundred thousand units. . . About one third of the total
mleage driven in private autonobiles is devoted to
getting to and fromvacation areas. Cearly, satisfying
| eisure-tine desires already represents a major oppor-
tunity for many nonnetropolitan areas, and growh
prospects in this regard have few parallels” (13-13).

The lengthy list of enabling factors just cited is the nmore inpressive
because of its sweep and diversity. Should economc conditions, for
exanple, cause a downturn in outdoor |eisure activities, other trends
| ess susceptible toshort term economc fluctuations, such as the increased
use of rural areas as retirenent |ocations, could help to sustain the |ong-
termshift to these areas. In this connection -- and this might presently

be helping to counter the effect of downturns in other economc activities

affecting migration to rural areas -- it is relevant to note that so-called
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rural “retirenment” counties (net inmgration of 15 percent or nore of
persons aged 60and over) have taken the lead as the nost rapidly grow ng
class of nonmetro counties in the 1970's (2-10). Further to this point,
Beal e has distinguished 60 nonmetropolitan counties in which the nunmber of
retirees receiving Social Security payments increased by nore than 50
percent between 1970 and 1975 (7-4). In total, “retirement” counties in
rural areas now account for a population of 8.7 milion in 377 separate

counties (2-11).

If it is likely that some sizable fraction of the urban popul ation
will continue to prefer living in rural areas and small towns, and if the
evolution of the U 'S. economy makes it increasingly possible for city-dwellers
to act upon their preferences, then the quality of public services and
the anenities offered in rural areas becones especially inportant in affecting
the future course of this migration. Once some sizable fraction of the Anmerican
popul ation is not required to live in a given area because of sheer economc
necessity -- and as soon as their novenent is able to be nore voluntary and
discretionary -- then relative attractiveness for daily |iving becomes an
inportant factor affecting rural growth. This devel opnent and the possible
utility of broadband communications in inproving the quality of public ser-
vices in rural areas will be further addressed in the next section of this

Chapter.*®

1 It should be enphasized that this survey of the factors that underlie
the recent reversal of urban donminance in population growh has been
highly selective. Left out were such factors as the location of state
colleges and other state facilities, and the revival of such traditional
rural enterprises as mning operations, both of which have been identified
as causes for growth in rural counties not adjacent to metropolitan
areas (14-15). Also omitted in trying to distinguish the combn
denonminators of rural growh was a stated
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recognition of the diverse nature of rural Anerica. It is far fromthe
case, for exanple, that every rural county within two hours driving

tinme of core cities can be considered as part of an “urban field".

Nor is it true, as another exanple, that decentralization of manufac-
turing has made its influence felt in all rural areas. As described

by O aude Haren, an equally large or |arger nunber of nonnetropolitan
counties has not been affected by industrialization, especially in

the areas of the Geat Plains, the Intermuntain Region, and Al aska (8-12).

This selection of decentralization of manufacturing and decentralization
of the service sector of the econony, plus residential preference,

as the major forces underlying the recent population growth in rural
Anerica does not reflect a conclusion that only these forces are of
significance. At the sanme time, it should be noted that decentralization
of manufacturing and of the service econony are the principal dis-
tingui shing characteristics, respectively, of those nonadjacent and

adj acent rural counties that have shown the greatest growth in recent
years. Residential preference, in turn, seenms to have accounted for
that rural growth which is not strictly econonmic in origin.
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Rural Needs And Broadband Conmuni cations

The foregoing comentary addressed two basic questions:

«how is rural Anerica changing?

«wWhat are the forces underlying these changes?
It was suggested that the decentralization of manufacturing and of the
service economny, each with its unique inplications for rural areas and
each roughly descriptive of the respective course of developnent in the
two nmejor categories of growing rural counties, seemed to underlie the
growth in rural population. A third factor -- residential preference --
was introduced as a factor likely to be of inportance in both categories

of growing rural counties.

It is now necessary to spell out the future problens that night be
created by the continued operation of these forces. Subsequently, broadband
communi cations will be considered in terms of the role it might play in
hel ping to resolve such problens and nmeet rural needs. In so doing, three
maj or categories of rural counties will be considered:

« Turnaround Accel eration (service sector decentralization)

« Turnaround Reversal (nmanufacturing decentralization)

«Declining

Turnaround Accel eration Counties

Hansen characterizes “turnaround acceleration” nonmetropolitan counties
as those which grew rapidly in the 1960's after having gained sone popul a-
tions in the 1950's (13-4). Typically, these counties are adjacent to or
near netropolitan areas (13-32). They are further distinguished by growh

in the non-goods producing, service sector of the economny.
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Nature of change and its problems. On the surface, rapid growth and

association with urban centers has been beneficial to the residents of this
category of counties. Recently published analyses of the 1960's by the
USDA' s Economic Research Service confirm what other studies have found:
economi ¢ “wel | -being” increases regularly as one noves from the nost

rural to the most urban parts of the country (15-64), and grow ng
communi ti es generally have “younger age structures, higher socioeconom c
status, and higher |abor force participation rates that suggest greater

economi ¢ opportunity” (16-1).

It is not the purpose of this study to express judgnment as to whether
i ncreasing urbanization has been as beneficial to the people concerned as
these economic indicators might suggest. Nonetheless, assuming that a high
| evel of rural growth of this kind is desirable, it is possible to
di stinguish associated devel opments that might hinder it in the future.
Anong these are: (1) the overload on community services created by rapid
growt h; and, (2) the heavy dependence of these areas upon the autonobile
and their consequent vulnerability to restrictions upon its use. On the
other hand, if the assunption is nade that rural devel opment is desirable
only to the extent that it contributes to preserving some degree of autonony
and independence, while still pernmitting rural people to share in the
material benefits enjoyed by the population at |arge, then there night
be some cause for concern about the basic and long-term effect of growth

inthis class of rural counties.

Turning first to the heavy demand that mght be placed on existing
comunity facilities, Beale believes that growh rates in a |arge nunber

of rural areas already are sufficiently high to cause concern (7-3).
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Al though natural increase still is the primary cause of popul ation
growh in rural areas, 1970 Census statistics showed a direct relationship
between rate of growth and net immigration, with the nost rapidly grow ng

counties typically receiving the highest percentage of newconers (16-2).

Besi des the added burden on comunity facilities created by new
residents, it also should be noted that the overall nedian age of popu-
lation in growing rural counties is alnmpst tw years |ess than that of
declining counties (inplying nore famlies of child-rearing age, and a

greater requirement for schools) (16-8).

The second factor that mght adversely affect further devel opment
of this class of rapidly growing nonmetropolitan counties is their
heavy dependence upon unrestricted use of the autonobile. Especially in
the case of rural counties that nake up extended “urban fields”, gasoline
rationing or high gasoline prices could have a catastrophic effect upon
devel opment and upon the lives of those already residing in the areas. The
foll owing description shows how extensive this dependence upon the autonobile
can be:

“Just as the conpact nineteenth-century city
gave way to the nmetropolitan area, so today the
Standard Metropolitan Statistical Area (SMSA)
is giving way to urban fields which may include
whol e regions within a two-hour driving radius
of the central cities. I ncreased incones, |eisure,
and accessibility have permtted a grow ng nunber
of persons to avail themselves of opportunities and
anenities throughout their respective urban
fields. Thus, many persons who work in SMBA's
may reside in nonnetropolitan areas where resi-
dential amenities are nore agreeable, and many
persons who live and work in SMSA's regularly
go to nonnetropolitan areas for tourism recreation,
second homes, and retirement ...Noreover, urban
fields need not be linmted to areas contiguous
to SMSA's. Areas with attractive recreation-tourism
retirement-second-home features may expand because
of demand generated by netropolitan residents who
live well beyond commuting range” (13-160).
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Finally, there remains the nore specul ative aspect of growth in
rural comunities that are part of urban fields -- that is, the possibility
that the remaining independence and sense of comunity enjoyed by rural areas
m ght become further submerged in the urban-rural sprawl of widely separated
shopping nmalls and interstate highway-associated manufacturing plants.
Thompson' s description of the poverty pockets and social ills that have
been a by-product of the process of netropolitan expansion is indicative
of what mght well occur in some rural sections of the geographically nore
extended category of urban fields:

A growing population is acconmmodated, in part, by
horizontal expansion, sweeping over the surrounding

rural areas. Geater distances nust then be traversed
if any senblance of economic and social unity are to

be preserved -- if, that is, the urban area is to be
nore than a collection of urban villagers in accidental
proxinmity. . . The poor have nearly always lived on the

other side of the tracks, but the distances were short
and contacts frequent, asin the schoolrooms and town
halls. But the all-slum block becomes first the all-
shun school, next the all-slum community - - the ghetto --
and threatens now to become the all-slum municipality.
What was once, if not benign, at |east digestible apartheid
at snall scale portends on a |arger scale unenploy-
ability, antisocial behavior, and, ultimtely,

recourse to even nore centralization of authority.

Slum school s that graduate unenpl oyable and

political enclaves of the poor that l|ack the tax

base to support mninum public standards of health

and safety invite either state or federal interven-

tion. ..\ are learning the lesson that a social
structure, such as residential segregation by incong,
which may be viable at small scale is not necessarily
viable at very large scale” (9-35/36). (I'talics added)

While it cannot be predicted that urban fields will evolve in quite
the manner described, the process at work in the devel opment of urban fields
bears sone resenblance to that involved in nmetropolitan expansion, which

was described by Thonpson as follows:
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“New nodes of transportation and comunication
permtted great cities to domnate small cities and
other communities in their surrounding tributary
area. These outlying communities, heretofore
relatively autononous, becane subordinate to the
metropolis and integrated with it. Hence, not
cities in general, but netropolitan cities in
particul ar domi nate contenporary American society”
(15-3).

The additional point to be made is that, however urban fields m ght
evolve, the physical location and relative influence of service centers --
once established — are likely to be permanent in nature and self-perpetuating.
As described by Thonpson in explaining the historical dom nance of cities,
“factories cone and go... a comrercial bank (or sinilar service enterprise)
that has efficiently served first a carriagemaker then an early autonobile
firmand then an airframe manufacturer (survives them all)” (9-15). In

short, whatever inequalities cone to be built into the evolution of the

service sector in urban fields -- and it was suggested that some rural sections

m ght be bypassed entirely -- they could becone |asting.

Al ternative course of devel opment. Conmunication systems, as with any

other elenment of a comunity’s infrastructure, are likely to be functional

and viable to the extent that they mesh with the domi nant needs and activities
of that conmmunity. In rapidly growing nonmetropolitan counties, as we have
seen, the dominant economc activity is that involving the growth of the
service sector. Thus, while this category of county mght come to

experience the overload on comunity facilities which comes with rapid

growth, and could benefit fromthe related public broadband services described
in Chapter II, their future is likely to be nost affected by the pattern

in which this service sector evolves. Therefore, the effect which conmercial

br oadband services mght have upon this evolution is of nbst concern.
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Nonet hel ess, it is not enough to know that the broadband services
nost inportant to the devel opment of these counties mght be the commercial
services described in Chapter II. There also has to be sone understanding
of the purpose and function they mght serve, which, in the case of this
rapidly growing category, mght be in helping to preserve sone of the
existing small towns and as well as helping to enable a nore equal sharing
of the prosperity of the larger region. However, since we are dealing with
the future utility of broadband systens, it is necessary to have sone idea
as to how such counties nmight counter the future dislocating effects of
growh in the urban field. Thus, in the case of these counties, as well
with the Turnaround Reversal and Declining categories to be considered |ater,
an alternative course of developnent will first be hypothesized and then
the contribution that broadband systens might make to furthering this course

of devel opnent will be considered.

It was earlier suggested that there night be an uneven sharing of
benefits in urban fields, with some rural areas bypassed and others becom ng
i solated dunping grounds for the poor and untrained. At nmininmm the
grow h of |arge-scale regional shopping centers and service industries
wi dely separated and |inked by high speed highways, could |ead to the dem se
of rural commnities as surely as have the previous encroachnent of sub-

divisions and the other elements of suburban spraw .

Thompson suggests an alternative that is a conpromse to the very
| arge-scal e regionalization of the urban fields, one which “enulates” the
features of large metropolitan areas while still preserving the identity
and prosperity of the smaller places init. Scaling down the size of

towns described by Thonmpson and substituting rural communities for the small
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urban areas referred to, it does represent one alternative course of
devel opnent that could prove |ess dislocating and disruptive to the
inhabitants of this category of rapidly growi ng rural counties:

“The small urban area mght, instead or in
addition, sinulate greater scale. A nunber of
smal | - and nedi umsize urban areas, connected
by good highways and/or rail lines may form a
| oose network of interrelated |abor markets
Wth w despread ownership of autonobiles and
a wel | -devel oped bus system on expressways permt-
ing average speeds of 50 miles an hour, the
effective local |abor market would extend
radially for 25 to 30 mles around one of
the larger urban places. A couple of small cities
of, say, 25,000 population, with two or three
main industries each, plus a half-dozen smal
one- or two-industry towns of half that size
add up to a 100,000 to 200,000 popul ation

The local |abor market could then achieve
the scale necessary to offer the counseling and
teaching so critical in our rapidy changing econony.
Area industrial devel opnent efforts could be

coordinated, including comon research and industria
parks. In North Carolina, a state filled with
smal | - and nmedi um si ze urban areas, a research

and devel opnent triangle has been created in the
Chapel HiIl-Durham Ral eigh area, which is 15 to

30 niles on a side and encl oses about a quarter

of a mllion people

In such conplexes, both public and private
investments could be planned strategically. Instead
of many small, bare community halls sprinkled
across the area, one spacious, acoustically pleasing
auditoriumcould be built. In place of a couple of
two-year comunity colleges staffed as extensions
of the local high schools, a strong four-year
col l ege could be supported. Nearby and inexpensive
hi gher education -- commuter colleges -- nay be
critical in holding the area’s talented young
from m ddl e- and | owincone homes, and perhaps
in attracting those famlies in the first place
Agai n, nuseuns, professional athletic teans, conplete
medi cal facilities, and other accoutrenents of
nodem urban |ife could be supported collectively.
(9-27).
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Rol e of broadband communications. \Wiether the availability of broadband

systems will enable greater decentralization of service industries and
nmore even growth within an urban field remains to be denonstrated. Leaving
to Chapter 1V the discussion of how such systens in practice could be

devel oped, the task at hand will be to consider whether broadband systens
m ght enable the kind of decentralization contenplated in the mdel pre-

sented above.

On the general subject of decentralization, the National Acadeny of
Engi neering (NAE) report on “Comunications Technol ogy for Urban I|nprovenent,”
stated that “the viability of (rural decentralization) is enhanced by the
transition of the United States econony froma nmanufacturing to a service
econony. It is the service sector . ..which is expected to make the greatest

use of teleconmmunications” (17-171).

Also cited in the NAE report was a British governnent report on the

establishnent of the “Green Belt” around London which concluded that

. .the main factor deterring business and industrial decentralization has
been the reduced operating efficiency due to the absence of fully adequate

communi cations facilities” (17-173).

To sone extent, the cited barrier of inadequate comunications apparently
has already been breached, as shown by novenent of corporate headquarters
fromcities to suburbs:

“What began as a ninor noverment in the nmddle
1960’ s has becone, by 1971, a nass exodus whose
true dimensions are beginning to be visible in only
one central city, New York, where the concentration
of economc activities at the center is greatest.
In 1965, New York City was the home office for
nore than 125 of top industrial conpanies in the
United States. By 1971, at least 24 of these conpanies

I11-25



had decided to | eave New York Gty for the surrounding
suburbs, mainly in New Jersey and Connecticut. Al though
the decentralization of office enploynent seems nost
advanced in New York, other cities such as Detroit,

St. Louis, Philadel phia, Baltinore, Houston, Atlanta,

and Los Angel es are beginning to experience corporate
noves to their suburban rings that rival the outward
movenent of blue-collar enmployment in the 1950's.

Private corporations are not the only exanple
of large national organizations that are electing
to leave the central city for the suburbs. In the
Washington, D.C. area, for exanple, where the Federal
CGovernnent is the |argest enployer, ngjor government
of fices have been nmoved out of the city in recent
years, and for nuch the sane reasons that affect
private decision making in the area of |ocation policy.
Among the agencies that have emgrated are the
National Bureau of Standards, the Atom c Energy
Conmi ssi on, the Ceol ogi cal Survey, the Bureau of
the Census, the National Institutes of Health,
the Navy Departnent, the Central Intelligence Agency,
and the Weat her Bureau” (18-463).

Neil Gold, in a research report for the U S. Commission on Popul ation
Gowh and the American future, identified advances in conmunications
technol ogi es as being one of the principle factors enabling this corporate
decentralization. According to Gold, “as the effects of this technol ogy
began to be widely understood in the mddle 1960's, a segnent of corporate
| eader ship concluded that the econonic, social, and psychol ogi cal benefits
that would result fromrelocating their headquarters in the suburbs were
an effective counterweight against the |oss of physical proximty and
the daily visual contacts characteristic of doing business in the urban

core” (18-463).

The NAE report cited earlier takes CGold s point a step further by
arguing that “the inventions have already been nade to permit the design
of special communications systems which will allow these (service)
activities to be conducted. . .in small communities scattered throughout

the nation” (17-170). In the judgment of another British study group
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cited in the NAE report, the specific usages of broadband conmunications
in linking widely separated operations are likely to include “graphic
display, rapid facsimile, conmputer and data access, conferencing. . . *

(17-173).

Concerning the application of the innovations, the nost definitive
experimental indication of feasibility is likely to conme fromthe HUD

funded “New Rural Society” study now being conducted by Dr. Peter C. Col dmark.

Wil e the New Rural Society project, when conpleted, could furnish
hard evidence on the practicality of decentralizing service sector
activities to rural areas, there is sone question as to whether the rural
area of Connecticut being studied is conparable in terns of economc
characteristics to the rapidly growing nonmetropolitan counties considered
to be typical of the category of urban fields. In other words, it mght
be that the New Rural Society project will be nost useful in indicating
the role of broadband communications in rural areas just beginning their

turnaround froma state of decline (see bel ow).

Summi ng up, based upon a theoretical understanding of the value of
br oadband conmuni cations systens in facilitating the decentralization of the
service sector, broadband systems could contribute to rural devel opment
and could enable greater dispersal of industries throughout an urban
field. Li ke the chicken and the egg, however, the broadband services
involved will not be offered until proved economic -- and they will not
be proven economc until integrated into an actual system On the assunption
that know edge as to value and feasibility mght attract potential system

operators and break the chicken-egg cycle, Chapter IV wll exanine how
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comrerci al broadband services mght pay their own way in a full service,

ar ea- coverage system

Turnaround Reversal Counties

This section will address that category of nonnetropolitan counties
whose growth has been nost associated with an increase in manufacturing
enpl oyment . Unlike the faster growi ng Turnaround Accel eration group just
di scussed, counties in this category do not tend to be located in close
proxinity to metropolitan areas. As the terminplies, “Turnaround
Reversal” are counties in transition that have recently energed froma
period of decline. Hansen includes in this group those
counties that gained population in the 1960's after having |ost popul ation

in the 1950's (13-4).

Nature of rural change and its problems. As outlined earlier, the view

is still comon that the type of manufacturing plant likely to relocate

to rural areas will be of the slow growth, |ow technology sort that is
unlikely to stimulate further devel opment or otherw se inprove the economc
base of the host area. By contrast, it was shown that actual sanplings

of new industry locations in rural areas reflected a far nore diverse
industry nmix than the “urban cast-off” theory night suggest. As described
by daude Haren, many industries located in rural areas in the 1960's

were of the kind previously associated with urban areas and included

a sizable nunmber producing nachinery and industrial conponents of all

kinds (11-433).

Al though there were rural areas in the 1960's, particularly in

Appal achia and the Ozarks, where enployment grew primarily as a result of
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the relocation of apparel and other |ow technology industries, there also
was evidence of relatively depressed rural areas noving up the |adder of
industrial diversification. Hansen described this process as follows:

“...the process of industrial filtering does
eventually lead to the upgrading of both manpower
qualifications, types of industry, and incomes.
These phenonena are clearly in evidence in the
South.  The industrialization of the South was
initiated in large neasure by the novement of
textile mlls from New England and other northern
areas into the Piedmont region of the central Carolinas.
The textile mills in turn generated other activities.
For exanple, by 1970 there were 214 establishnents
in the South producing nmachinery for the textile
i ndustry. In addition, there were 65 chemnical
plants involved in producing synthetic fibers;
the bulk of these plants were in the states
where substantial textile production has concen-
trated. Suppliers of dyes and other processing
chemicals were also stinulated by the novement
of the textile industry. The growth of manufac-
turing in the Carolinas, especially North Carolina,
was followed by simlar expansion into CGeorgia.
Decentralization next spread to the Tennessee
Val | ey, which has managed to achieve a higher
degree of industrial diversification than either
the Carolinas or Georgia. More recently, the
states of M ssissippi and Arkansas have entered
the lower rungs of the filtering process” (13-163).

Al though detailed statistics do not exist for the specific class of
Turnaround Reversal counties being discussed here, it can be inferred
that growth in nmanufacturing enploynent probably has had a beneficial
effect. Wiile sone net outmigration is still taking place in sonme of these
counties, the headl ong exodus that characterized earlier days has been
at least arrested. Referring to the USDA analysis cited earlier in the
di scussion of Turnaround Acceleration counties, these counties are
likely to have shared in the general attributes of growing rural areas,
whi ch were found to be favorable in terms of incone, age distribution,

and | abor force participation. In the neantime, these nanufacturing-growh
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related counties typically have not been burdened with a heavy influx of new
residents, despite the fact that new jobs in the 1970's were being created

at a rate well above the national average.

In these counties, it is not the present, but rather the long-term
outl ook that mght be of concern. And it is the long-termability of these
counties to share in the growh of the service sector that is comng to
dom nate our national econony, that is open to question. Even granting
that life in these counties will remain attractive to the extent that
change isdowand the popul ation stable, can these comunities preserve
their relative share of the nation's nmaterial goods while depending upon
manuf acturing for enployment? O, nust the ‘nove in order to stand still’
i.e. , must there be some growth in service sector industries if they
are not to be confined to a constant share of the dininishing sector

that is manufacturing enploynent in this country?

To this point, Caude Haren, in a study of rural industrialization
in the 1960's, offers evidence which suggests that growh in the service
sector has not necessarily acconpanied or followed an increase in manufac-
turing enpl oyment:

“In accordance with national trends, changes in
the service-producing groups, particularly at the local
or small-area level, not only diverged from but often
ran counter to shifts in manufacturing and other goods-
producing industries. In sone instances the |ack of
a nmore substantive increase in nonbasic enployment was
attributable to the well-devel oped system of shopping
facilities, hospitals, schools, and so on, already
available either in the imediate or adjoining commun-
ity, or at a regional service center. The retention of
purchasing and related functions at corporate head-
quarters and simlar trade |eakages or conplete or partial
tax abatenent often seriously delayed the accumnulation
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of investment capital and fiscal resources required to

underwrite nuch-needed inprovenments in community and

busi ness services and facilities. Al too typically,

a high proportion of increased payrolls went to

nonresidents, or added work opportunities resulted

in the substitution of local enployment for jobs

formerly held outside the immediate area” (11-434),

(I'talics added)
Beale, in another study of patterns of growh, found that “...the business
functions of many very snall towns have di m nished even though the housing
function has not” (20-35). Beale concluded that these small towns have
been sustained only through extensive commuting of their residents to those
| arger centers that picked up the business and service facilities formerly

|located in the small towns.

Al ternative course of developnent. It was suggested earlier in the

di scussion of Turnaround Accel eration counties that communications systens,
l'ike any other element of a comunity’s infrastructure, are likely to
be functional and economic only to the extent that they mesh with the

dom nant activity in that comunity.

Since the counties now being discussed are manufacturing-centered in
their growth and tend not to be located in close proximty to metropolitan
areas, it would be unrealistic to expect that the establishnent of broadband
communi cations systems, in and of thenselves, would lead to the burgeoning
grow h of service industries that was found in Turnaround Acceleration

counties.

Absent those other conditions that enable significant growth of the
service sector, anong which is association with dynamc netropolitan
areas or the hybrid urban fields, the nost that probably could be acconplished

for the present is to forestall further erosion of existing service industries
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in these comunities, enabling their subsequent expansion when econonic

conditions permt.

Concerni ng the non-econonic stimulus to devel opment in those counties,
the potential seens clearer. Although attractiveness to the retired and
sem -retired will vary dependent upon geographic |ocation, many counties
could capitalize upon the growing desire and ability of urban dwellers
to live in the country. To do so, however, it seenms |likely that these
counties would have to be able to offer a reasonable standard of community
amenities and facilities. As pointed out earlier, the possible stake
in attracting this segment of the urban population is sizable and grow ng:
so-called rural “retirement” counties have been the nost rapidly grow ng
class of rural counties thus far in the 1970's and now account for a total

popul ation of 8.7 million in 377 separate counties.

Rol e of broadband communications. Al though service sector need for

and use of broadband communications are not likely to formthe |eading
stimulus to the establishnent of broadband systens in these manufacturing
growt h-related counties, still, as will be discussed in Chapter |V,

any broadband system if it is to be feasible for area-w de rural coverage,
presupposes its full use for both public and comrercial services. Wile
dedi cated commercial links are not likely in these counties and while the
use of cable channels will be less intensive than in their nore rapidly
growi ng counterparts, the broadband system at |east can be in place -- and
avail able for increased and nore extensive business and commercial use

should the need arise. In the neantine, the basic system in the manner to
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be described in Chapter IV, could be built and paid for on the basis of
provi ding those entertainment and public service uses described in the
second chapter of this report. In the latter uses, these systens coul d
help to provide that inprovement in public services necessary to retain

existing population as well as to help attract the retired and seni-retired.

Declining Counties

The reversal of mgration fromrural areas and the relative increase
in enployment in rural versus urban areas has not been shared by all rural

areas.

Al though the nunber of nonmetropolitan counties |osing population
has decreased from approximately 1,300 in the 1960's to 600 in the period
1970-73, the 600 |osing popul ation represent 25 percent of all rural
counties and enconpass sizable areas of the Geat Plains western Corn

Belt, southern Appal achian coal areas, and the old Cotton Belt (21-30).

Nature of rural change and its problens. Declining counties tend to

be those in which gains in nmanufacturing and service enploynent have not
counter-bal anced losses in the mning and agricultural sectors. O

great inportance to the future of these counties is the exodus of working

age residents and the steep increase in the proportion of the elderly

and the young: in 1970, the median age of the population in declining
counties was alnmost three years greater than that in growing counties (16-40),
and Beal e has identified 80 declining counties in which the median age

has exceeded 40 years (20-24).
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Decline, in many instances, has tended to feed upon itself. As pointed
out by Brown, the great majority of counties that |ost population in the
1970-73 period also lost during the 1960’'s (16-23). Beale describes
how the process of decline can be self-perpetuating:

“The inportant point is that any comunity reaching
this condition is certain to be characterized by an
unusual 'y high degree of influence by the elderly on
communi ty governnment, by disproportionate problens
of providing housing and services for the elderly,
and by a scarcity of young abl e-bodied |abor force
or potential future labor force. The latter two
problens may be aggravated if the population density
is sparse and the typical governnent units are
small, as is conmmonly the case in the Plains. It
is not inpossible to break the monentum of such a
trend, but the condition apparently tends to feed
on itself. Wat psychological support and incentive
does a young adult have to remain in a community
where the overwhelnming majority of his peers and
siblings have left or are about to leave? There is
al nost the force of a deusex machina needed to
break the cycle” (20-24).

At the same time that the severity of these problens should be
understood, it should also be recognized that not all rural counties in
this category are experiencing the sane rate of decline, and all are not
in the predicanent described above. Concerning the rate of decline for
example, a mgjority of rural counties |osing population in the 1960's | ost

| ess than 10 percent over the course of the decade (16-37).

As will be further discussed below, the range of population decline,
relative economic opportunity, and state of community facilities vary
greatly anong counties in the declining category. As the needs of individual
counties vary, so too will the utility and configuration of the broadband

systens that mght serve them
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Alternative course of devel opnent (mdest change counties). In the

view of Hansen and Brown, some rural counties have been able to successfully
adapt to a decline in population and remain viable places in which to live
(13-17; 16-23). Ohers by contrast, have experienced a degree of deterior-

ation in community services that has been as severe as their drop in population.

In considering the course of rural devel opment and the possible role
of broadband communi cations in declining areas, therefore, some account
shoul d be taken of the differing degrees of change that mght be entailed
in reversing or arresting decline in these areas. To preserve some sort
of rough distinction in the discussion that follows, declining counties
will be grouped under the headings of “nodest change” and “major change”.
Those in which devel opment might entail a nodest degree of change will be

considered first.

Hansen's analysis of some rural counties of the Great Plains reveals
an apparent paradox: the sane areas that generally experienced heavy
popul ation | osses for several decades also ranked first in the country

in terns of rate of increase in incong, . rising froman annual rate

of change of 2.9 percent in the 1950's to 6.2 percent in the 1960's (13-17).

Brown, in a USDA study of growing and declining counties, stated
that “. . «ne cannot conclude that . ..all declining areas are being bypassed
by the process of national economc growth.” Population decline, in Brown's
view, may not only be transitory, but also “. . . may reflect a period of
adj ustment in the manpower needs of agriculture, forestry, mning, and other

extractive industries” (16-23).
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Does the evidence indicate that the residents remaining behind in sone
declining areas can naintain a tolerable level of econonmic activity and
standard of living? Hansen thinks it does:

it is difficult to conpare the situation
in the Geat Plains, the Upper Geat Lakes, northern
New Engl and and other relatively prosperous areas
havi ng heavy outmigration with the situation in areas
such as central Appal achia, South Texas, the southern
Atlantic Coastal Plains, and the M ssissippi Delta.
In the Great Plains, for exanple, outmigrants have
general ly been well prepared to take advantage of
econoni ¢ opportunities in other areas. O course,
the population |left behind has a relatively high pro-
portion of older people and it is often difficult to
maintain essential services for a widely dispersed
popul ati on. On the other hand, agriculture is viable
and there is relatively little poverty. In addition
to savings and farmincome there is considerable incone
fromthe Federal government in the formof farm
subsi di es and Social Security benefits. There also
are viable small towns, although they probably should
be devel oped as service centers for rural hinterlands
rather than as “growth centers” capable of halting
and even reversing outmigration. Econonic theory
mai ntains that outmgration should raise the value of
the marginal product of the remaining |abor force,
other things being equal. This is because each of
the remaining workers has nore of the non-Iabor
resources of a given area with which to work. And,
in fact, the evidence indicates that popul ation adjust-
nments in the Great Plains reflect successful adaptations
not only for outmgrants but also for the people left
behind. The greatest acceleration of nonnetropolitan
income in the country has taken place in the Geat
Plains, rising froman annual rate of change of 2.9
percent in the 1950°s to 6.2 percent in the 1960's
(13-17).

Whet her or not these areas of the Great Plains will ever achieve
rapid growth or industrialization -- and their geographic isolation from
urban areas suggests they may not -- it is inportant to note that popul ation

decline apparently has tended to keep pace with the reduction in job

opportunities. This inmplies that sone rough degree of equilibrium has been
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struck. The popul ation remaining behind apparently has been able to support
school s and other community facilities which, while slimed-down, still

are of sufficient quality to prepare those who nust soneday depart for other
regions to find jobs -- and still provide a satisfactory |evel of public

services for those who stay.

At least as conpared with the category of counties that will be
di scussed next, the public services and educational systems in these areas
probably have not deteriorated to the point at which they are either
i nadequate to their purpose or incapable of being supported at an
effective level by local taxpayers. If this apparent equilibrium between
community resources and jobs on the one hand and resident popul ation on
the other, can be nmaintained, and if public facilities can be updated,
then these rural areas probably will remain attractive places in which to
live. To the extent that these rural counties are also able to remain
effectively integrated into the agricultural sector of the economy that they
serve, they are likely to manifest a degree of stability and independence

that certainly is among the underlying objectives of rural devel opment.

Rol e of broadband communi cations (nodest change counties). I n many

respects, the kind of broadband communications system that would be appropriate
to these “nodest change” counties would be quite simlar to that described

in the previous discussion of Turnaround Reversal counties.

Li ke Turnaround Reversal counties, these counties apparently possess
school systens and other community services that are functioning effectively
and that presumably are in a position to benefit fromthe kind of incremental

qualitative inprovenents that the addition of broadband services al one m ght
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bring. Unlike the next category of declining counties to be discussed, there
are not likely to be nore basic and higher priority needs to be first addressed,
such as replacing decrepit school buildings to house children or finding

the necessary funds to hire conpetent teachers. In other words, if Hansen
and others are correct in their description of the viability of this category
of declining counties, upgrading of comunity services need not first

require a basic rebuilding of facilities, and inprovements are nore likely

to be capable of being initiated without massive outside assistance and
financi ng. Further, these counties seemlikely to have retained that sense
of community involvement and tradition of working together which makes it
nore likely that they could on their own initiate and carry through to

fruition | ocal broadband communications projects.

The kind of broadband system appropriate to the “equilibria” counties
being discussed in this section thus mght be public services oriented and
capabl e of being underwitten in part by the school systens and |ocal govern-
ments that would share in their use. Until population decline |evels off
and these counties |ong-range econom c prospects becone reasonable clears,
however, it seens likely that the incentive for business and comercial use
of these systems would remain linited, except in those very active agricul-
ture areas where such enterprises as grain elevators, comodity trading firns,

and livestock auctions nmight |ease systemtine.

Al ternative course of devel opnent (major change counties). This category

of declining rural counties represents those areas where need is the greatest
in every category of comunity service. In these areas, there is not a
bal ance between the comunity’s resources and the needs of those who

have remained. Wile tax revenues and resources of every kind have tended
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to shrink, the need for them has not, and major deterioration of these

communi ties has been the result.

Recognition of the severity of such problens in rural areas and the
approach taken by Congress in helping to resolve these problenms were
described as follows by Senator Humphrey in 1973:

“We know that the highest rates of unenpl oynment
in Arerica were in the countryside. W know that two-thirds
of all the substandard housing and half of the poverty
were out there in rural Anerica. W also |earned that
these people were not receiving a fair share of the
assi stance provided by the Federal Governnent.

What we hoped to do through the Rural Devel opnent
Act was to provide economic opportunity -- jobs.

But we know that before industries and busi ness can
spring up in small towns there has to be a certain
infrastructure -- a broad combination of comunity
facilities that all add up to inproving the general
quality of life so that money will flow in and people
will stop moving out” (22-12). (I'talics added)

By thensel ves? of course, inproved comunity facilities are not
likely to be of sufficient weight to influence a firmto locate its plant
inagiven rural area. In a USDA-funded study of 39 selected branch plants
established in rural areas of the Upper Geat Lakes in the 1960's, |ocation
of raw materials, major narkets, and relative distance to headquarters
and other branches were described to be of greatest inportance in deternining

general |ocation of new plants.

Once general location of a new plant was determ ned, however, the
individual attributes of different areas did come into play. First in
order of attributed inportance in the USDA-funded survey was the availability

of trainable |abor:
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“Officials of 24 conpanies discussed |abor, nost
enphasi zing that a community must denonstrate that
it has an adequate supply of trainable labor in
the area, otherwise it has little chance of getting
a branch plant ...Four firms were strongly influenced
in their decisions by the presence of vocational
school s where the needed skills were being taught,
or training prograns were being provided” (23-2).

An official of the Corning dass Corporation, which decided in the
1960’sto |l ocate mpst new plants in commnities of 10,000-20,000 in
popul ation, put the matter even nore strongly:

“As you can inmgine, the specifications for
the manufacturing of today’'s products continue to
get tighter and tighter. This seens to be the
case whether you are naking toys or computers.
Also, the technology to produce many of today’s
items means that a work force that is hired to
man today's plants must be able to offer his
prospective enployer either a greater degree of
educational background or a greater capability of
being trained than has been the case of his

predecessor. We, in our business, are no exception
to this situation. Personnel from our search teans
will, in nearly all cases, talk to enployers in a

community and raise the question of the trainability
of the people available in the area” (24-7).

Al though the Conming Gass official cited a broad range of conmmunity
facilities as being inportant in site selection, it is interesting to note
that the 39 conpanies interviewed in the USDA-funded project seemed to
give little weight to, or ignore, many categories of comunity services:

“Local police and fire protection seened to be
taken for granted by conpanies noving into non-
netropolitan comunities.

Very few conpany executives nentioned nedical,
dental, and hospital services as influencing branch
| ocati on deci sions.

Only when the establishnent of the new plant
required the relocation of a nunber of supervisory
personnel or skilled workers were conmpany officials
i nfluenced by the availability and quality of schools,
churches, social and recreational activities” (23-3/4).
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Taken at their face value, these comments seemto indicate that a rural
community can get by with very little in the way of comunity facilities
and still successfully compete for new industry. However, when it is
realized that an educated, trainable |abor force inplies the existence
of a functioning comunity, then the quality of the full range of

community facilities takes on a greater significance.

In the same connection, with only a few exceptions, the 39 corporations
interviewed in the USDA study stated that the successful comunities had
sought themout, and all successful comunities were found to have an active
Chanber of Conmmerce or industrial devel opment group:

“The real selling job was done in a face-to-face
presentation by an action comittee of the Chanber
of Conmerce or by the industrial devel opment corpor-
ation. They usually presented conmunity statistics
and pertinent infornmation applicable to the particular
prospect, probably a profile of the industrial park,
and phot ographs of what the conmmunity had to offer” (23-9).

Suffice to say, noribund rural areas, or those with little nore than
a | abor supply, are not likely to produce this kind of active comunity
involvenent or initiative. Finally, it is inportant to note that plant
| ocation usually is a conpetitive process anong many communities. Whether
a community with serious deficiencies in the availability of medical services,
shipping facilities, school system or fire and police protection, can
win out is at least open to doubt. That corporations, in the words of the
Corning Gass official, consider site selection to be a conpetitive process
seens clear:

“In the end, all the parts of the industrial
devel opnent effort nust add up to make a given
community the nost desirable when neasured agai nst

other like comunities due to the conpetition for
new plants -- and there will be competition” (24-13).
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Rol e of broadband communi cations (major change counties). In the

case of declining rural counties, the feasibility of broadband systens

is likely to be dependent upon the basic decision that is made by federal and
state governnent concerning the rebuilding of community facilities, including
the schools and health services. |If a commitment is made to inprove the
quality of these services in a mgjor way, then it is possible to visualize
how the related broadband services described in Chapter 11 might play a
useful and cost-effective role in their delivery. In this instance, should
the benefits of broadband so warrant, some of the funds provided for the
maj or rebuilding programs could be used to help underwite the cost of

the broadband system

If such a conmitnent is not forthcom ng, however, the outlook for
feasibility is poor. Unlike the growh areas discussed earlier, conmunity
facilities in these counties are likely to have deteriorated to the point
at which the provision of the nost basic services is in jeopardy. Caught
between shrinking tax revenues and an increased demand for assistance from the
el derly and the unenpl oyable, these communities are unlikely to be able
to spend scarce tax dollars on the inprovenents that broadband services
m ght provide when, at the same time, they are struggling to maintain the

nost minimal basic level of health, education, and other community services

If, as will be discussed in Chapter 1V, the econonic feasibility of
rural broadband systenms depends upon the fullest possible use of community
services as a revenue source, then it follows that the systems themselves are
not likely to be feasible until (1) the communities on their own somehow
becone economically revitalized or (2) direct government subsidies are nade

avai lable for major community service rebuilding programs (and rel ated

br oadband delivery services).
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In the laissez-faire alternative, broadband systems are likely to
come along, if at all, only when a rural area has somehow brought its
resources and population into balance along the |lines of Hansen's G eat
Pl ains exanple or until it has noved up the |adder of industrial diver-

sification as have many counties in the South.

When and if one of these stages have been reached, broadband comun-
ications, as discussed in the cases of Turnaround Acceleration and Turn-
around Reversal counties, could perhaps assist in the growh and preservation
of service industries and they could inprove the quality of conmmunity
facilities so as to attract such people as retirees. But in this instance
the devel opment of broadband systens still would have to await the economc
evol ution of the areas in question; broadband systens, in and of thenselves,

woul d not have been an active agent of change.

In the second alternative of direct subsidies and other assistance
to upgrade comunity facilities, it is difficult to visualize a realistic
source of funds except that of federal and state government. If this is
the case, then the value as well as the feasibility of broadband systens
is likely to be dependent upon the extent to which they nesh with and
contribute to the objectives of such federal and state assistance prograns.
In turn, concerning those objectives that the broadband services nust mesh
with, it is necessary to consider the future course of rural devel opnent

policy generally.

As an exanple, should funds be sinply allocated so as to preserve existing

community facilities in all areas at sonme m ni mum nai ntenance |evel, then
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it is unlikely, for the reasons outlined above, that any will be able

to support the costs of broadband systens.

On the other hand, if governmental policy decisions are made to focus
resources in a nore selective manner which would create growh centers, for
exanple, then it is somewhat easier to visualize how broadband conmmunications

systenms coul d nake an active, and perhaps significant, contribution.

One of the features of the growh center approach is that it attenpts
to work with, rather than against, the econonmic forces that determine the
viability of a rural commnity. The Council for Agricultural Science and
Technol ogy offered the followi ng observations in this regard:

“Some comunities do not have the critical Iabor
supply, transportation, and opportunities for |ow cost
provi sion of adequate services necessary to sustain
growth. They will require outmigration or comuting
to work in other conmmunities. A rural devel opnent
program cannot be expected to save every rural conmmunity
introuble. . .Resources for planning and inplementation
of programs may be enployed nost effectively if they
are concentrated in those areas where the need is
greatest and where population, trading, comuting, and
infrastructure patterns provide a critical scale of
| abor and other services needed to alleviate problens
and constitute a viable econonmic entity.

Voicing a simlar view on the revitalization of rural areas, an official
of the Econonmic Devel opnent Adnministration has suggested that Federal
efforts be focused on devel oping at |east one viable center in each state
“devel opment district”. In so doing, a functional test was proposed in

which relative econonmc advantage, such as key transportation, trade and

service links to surrounding areas, would be given strong weight (26-61).
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Taking this functional approach a step further in a study of historical
growth patterns in the United States, Hugh Denney found that areas approx-
imately 64 mles in radius seemto be evolving as prine regional centers.
Applying this discovery to the state of Mssouri, Denney found such centers
not only to be major trading centers but also increasingly central |ocations
for television broadcasting, junior college and higher education, as well

as nedical facilities (27-27).

Relating this concept to the way in which governmental resources m ght
be allocated, Denney suggests that 64-mle radius centers be a focal point

for action:

“A national policy to raise the levels of
transportation, comrunications, health, and
education on the (64-mle radius) spatial pattern
woul d bring all parts of this country within one
hour of such services and create a healthier
environment for industrial dispersion” (27-107).

Specifically, Denney identified 296 such centers in the United States
which are below the national average in the ratio of community service
enpl oyees to popul ation:

“It is in these communities that special efforts
are needed to inprove services whenever the popul ation
based will support them..

Most centers on (this) scale are devoting
their energies to securing industries; a comrend-
abl e cause, but they are often giving inadequate
attention to making their comunities good service
centers for the population they now have. Mst
industries are looking for towns that have a high
| evel of services, thus these comunities would do
well to raise their levels of service while contin-
uing to work for inproved industrial jobs” (27-116).

Wil e Denney’s 64-nile radius growth centers are to be found in all
areas of the country, his theory offers one possible rationale for locating

government offices and allocating devel opmental efforts in declining rural
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areas. It is of further and special interest that potential regiona
grow h centers of this size mght represent good market sizes for broadband
communi cations: in 1968, 243 of 352 64-mle radius centers were found

to be served by cable television (27-56).

To briefly sumup this discussion of the role of broadband comunica-
tions in furthering the devel opment of declining rural areas, it can be
seen that the outlook for such systems is decidedly uncertain and dependent
upon the future course of governnent policy on rural development. Unlike
the situation in the growth counties considered earlier, broadband systens
in these counties cannot simply be incorporated into, or underwitten by,
exi sting comunity services. Al though any or all of the public broadband
services described in Chapter 11 could be of substantial value in declining
counties, their feasibility will depend upon the ‘how, where, and how much’

of federal and state assistance efforts

Shoul d this investment be sufficient to result in angjor inprovement
in comunity services, broadband systens conceivably could be used to extend
heal th, education, and other governmental services to the majority of the
rural popul ations involved. In turn, revenue from the sponsoring government
agencies mght make a critical difference in helping to underwite the broad-
band systenms thenselves. |If not, then the npbst hard-pressed of the declining
rural counties will probably have to await that uncertain day when growh
creates sufficient economic prosperity so as to enable the establishment of

strictly locally-supported and financed broadband systens.
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Summary And Di scussion of Findings
In approaching the task of exam ning the contribution broadband
communi cations can make to rural developnent, it first was necessary to

exam ne the present nature of change in rural Anerica.

The 1970's has seen a reversal of the historic mgration of Anericans
fromrural to urban areas, with a net 1.6 million persons noving from urban
to rural areas. In this period, overall rural growth (5.6% exceeded that
in urban areas (4% . This growth was not distributed evenly anong all rural
areas, nor was it found to be explainable sinply in ternms of proximty
to netropolitan areas: the largest quantitative increase in net
imrmigration occurred in counties adjacent to nmetropolitan areas, but the

sharpest turnaround in mgration developed in the nore distant rural counties.

This change, whatever else it mght have done, has not altered
the sizable differences that exist among rural areas. parallel wth the
finding that there is no sinple way to describe rural Anmerica is this
study’s proposition that broadband communications systems will succeed
or fail to the degree that their characteristics match the particul ar needs

and econom c conditions of each rural area in which they are |ocated.

In trying to make sense of the great diversity of needs and conditions
inrural Arerica, this study first identified the major forces underlying
present change and then projected the future course of devel opment and

indicated needs that are likely to energe as a result of these forces.
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The three principal forces identified in this study were:
.«decentralization of manufacturing
.decentralization of the service sector of the econony

.residential preference

Decentralization of the service sector of the econonmy and of manufacturing
were found to be roughly descriptive of devel opnent, respectively, in two
maj or categories of growing rural counties: “Turnaround Acceleration”
(general ly adjacent to netro areas) and “Turnaround Reversal” (generally not
adj acent to netro areas). A third mpjor factor -- residential preference --
was found to be inportant in both. In the follow ng summary of the points
that were made concerning these two categories of growi ng counties (plus,
for conpleteness, a third category of counties that are declining), future

needs are related to the contribution that broadband systens nmight nake.

Turnaround Accel eration Counties

This group of counties grew rapidly in the 1960's after having gained
sonme population in 1950's. As a class, they are distinguished by their
proximty to netropolitan areas and their relative growh in the service

sector of the econony.

Two of the problenms those counties might encounter in the future are:

«an overload on existing comunity facilities. 473 counties

grew by 10 percent or nore between 1970-74, with some
achieving an annual growh rate of 22.5 percent or nore;
the fastest growing were also characterized by an influx
of new residents and a higher proportion of famlies of

child-rearing age.
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.effects of fuel shortages upon autonpbile use. Many of the

fastest growing counties are in hybrid urban-rural areas
that have evolved as a result of extensive |ong-distance
commuting (up to two-hour radii of travel). Hi gh gasoline
prices or rationing could have a catastrophic effect upon

continued growth in these counties.

A third problemthis category of counties -- especially those |ocated
in those sprawing hybrids called “urban fields” -- mght encounter in the
future is uneven devel opment and uneven sharing in the fruits of growh.

It was suggested that the ‘leap-frogging’ expansion process entailed in
the devel opment of urban fields could |eave isolated backwaters in which
“all slum nunicipalities” mght becone the successor to what were, in the
superseded small rural comunities, all-slum blocks or neighborhoods.
Concerning the dominant growth activity in these counties -- which was found
to be in the non-goods producing, service sector of the econony -- the prospect

was offered of the centralization of such enterprises at a few key |ocations

along Interstate Hi ghways and other high-speed arteries.

As an alternative to this very extensive, scattershot kind of regional-
ization, a smaller scale variant was discussed in which devel opnent night
be nore evenly dispersed throughout the rural areas. In this alternative,
the rural region mght “ermulate” the extensive regionalization of the |arger

urban field before the latter becomes firmy established.

In this regard, one of the contributions broadband conmunications night
make woul d be to enable such “enulation” by substituting comunications for

that of travel by car. Specifically concerning the decentralization of
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service activities, there is recent evidence of the key role played by

communi cations in making possible the decentralization of corporate head-
quarters. In addition, it has been shown that communications has enabled

the decentralization of precisely the kind of service activities that have

been found to dom nate the devel opnent of urban fields. Because distance

is no barrier to communications once links are in place, broadband systens

m ght enable greater dispersal of service industries throughout a grow ng

rural region as has occurred between city and distant suburbs in the New

York netropolitan region. At the very least, the existence of broadband systens
inarural area would mean that the ability of that area to share in the

subsequent devel opnent of the larger region would not be foreclosed.

As will be discussed in Chapter IV, broadband systens offering the
entertainment and public services described in Chapter 11 could be econonically
feasible and could be established while an area was still predonm nantly
rural in character. Once in place, however, the system could be subsequently
expanded to provide those comercial broadband services that could enable

the more dispersed decentralization of econonmic activities suggested above.

Turnaround Reversal Counties

The domi nant economic force in this category of counties is increase
in manufacturing enploynent. Unlike the faster-growi ng Turnaround Acceleration
group, counties in this category tend not to be located in close proximty
to metropolitan areas. As the terminplies, “Turnaround Reversal” are counties

in transition, having emerged in the 1960's from a |engthy period of decline.

For the present, the effect of the growh of manufacturing in this
category of counties probably has been beneficial to the inhabitants

i nvol ved:
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«While sone net outmigration is still occurring in sonme
of these counties, the major exodus and attendant

di sl ocation of earlier days has been arrested.

«nNew jobs have been created, but characteristically
there has tended not to have been a large influx of
new residents which mght over-burden existing

community facilities.

.even if new manufacturing jobs have been created by
the establishnent of slowgrowth, |ow technology industry
(as discussed earlier, actual sanplings show this not
necessarily to be the case in rural areas), there are
numer ous exanpl es, especially in the South, where |ow
technol ogy industry has been succeeded by progressively

nore growt h-generating kinds of enterprises.

In these counties, it is the long-term economc outlook that could be
of the greatest concern: i.e., their ability to share in the growth of the
service sector that is coming to donminate our national economy. The operative
question is whether they can preserve their relative share of the nation's
material goods while still relying for enployment upon that din nishing

sector of the econony which is manufacturing in this country.

Studies of rural industrialization have shown that growh in the
service sector does not necessarily acconpany or follow an increase in
manuf acturi ng enpl oyment. In fact, it was found that in the 1960’ s
manuf acturing-induced growth frequently ran counter to growh in the
service sector. Concerning rural small towns, generally business activities

have tended to decline and become progressively centered in |arger conmmunities.
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Wi | e broadband systens by themselves are not likely to be a factor
stimulating decentralization and growh in the service sector in the manner
in which they might in the case of Turnaround Acceleration counties, sonme
capability for service sector usage will be available in any two-way broadband
system that might be established. Al though the feasibility of systens in
these Turnaround Reversal counties will be primarily dependent upon their
usage for entertainnment and public services, the population of these counties
should be in a good position to be able to afford the latter. They are not
as likely to have had an increase in tax revenues resulting from new
i ndustries counterbal anced by increased demands for services generated by
an influx of new residents. Thus, it nmight be likely that some portion of
system cost could be underwritten by public services users such as the
school system Additionally, disposable incone in these grow ng counties
is likely to be sufficiently high that many individual subscribers could

afford to pay for hook-up to the system

Provi ded that broadband systens can be justified on the above grounds
(a matter dealt with in greater detail in Chapter IV), the additional
availability of the system for broadband commercial services could serve
the purpose of:

«helping to forestall the further erosion of the

existing service sector in these counties.

e«providing the comunities involved with the
communi cations infrastructure necessary for the
grow h of the service sector, when the latter

occurs.
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Declining Counties

Al though the number of rural counties |osing population decreased by
nmore than half in the early 1970's, 25 percent of all rural counties in the

United States still remain in this category.

As a class, these counties are those in which gains in manufacturing and
service enployment have not counterbal anced |osses in agriculture and nining
j obs. In these counties, the departure of working age residents has |ed
to a steep increase in the proportion of the elderly and the young. The
need for public services, such as those described in Chapter II, has tended

to escalate as tax revenues have shrunk.

For the nost seriously affected of these counties, it is open to serious
question whet her broadband systens woul d be feasible unless subsidized in
their public service applications by federal or state governnent. This is
likely to be so, as will be discussed in Chapter |V, because the financial
viability of these systens in large part will depend upon comunity services,
such as the schools, an inportant source of revenue. If the communities
in question are hard-pressed, it is unlikely they will be able to spend
scarce dollars on the inprovenents that broadband services mght bring
while at the same time they still might be struggling to maintain the nost
minimal basic |evel of health, education, and other community services. On
the other hand, should a federal or state decision be nade to inprove
these community services in a major way, then their delivery by broadband
mght be a cost-effective nethod and might warrant federal or state sharing

in their costs.
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In the category of declining rural counties, therefore, the feasibility
of broadband systems is likely to be heavily dependent upon the timng
and nature of the revitalization of commnity services:
oif a rural community is largely left to its own
devi ces, the establishnent of a broadband system
is likely to await its ‘evolution’ to a condition

of econom c grow h.

.alternatively, if substantial outmigration can occur
before comunity services deteriorate to the point of
no return, and if a comunity’s resources and popul ation
remain in some sort of balance, then it is possible
to visualize the feasibility -- without substantial
outside assistance -- of a broadband system Such
“equilibrium rural communities (roughly equivalent
to the Turnaround Reversal category discussed earlier)

exist today in the Great Plains region.

The other alternative is direct subsidies and other assistance to
upgrade community facilities, in which case it is difficult to visualize
any realistic source of funds other than that of federal and state government.
In this instance, the feasibility and value of broadband systens is likely
to be further dependent upon the extent to which they mesh with and contribute

to the objectives of the governnent assistance prograns.

For purposes of discussion -- and to lend sonme specificity to the “iffy”
role of broadband systens in contributing to rural devel opment prograns in

declining counties-- the exanple was considered of the so-called “64 mle radius”
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regional centers that presently are evolving in this country, and that have
been offered by one scholar as focal points for organizing governnent assis-
tance. Briefly, these centers were found to be the location of major
trading enterprises, junior colleges, medical facilities, and television
broadcasting for the surrounding areas. O further interest, growth centers
of this size have apparently represented viable markets for broadband
comuni cations: in 1968, 243 of the 352 64-nile radius centers studies were

found to be served by cable television.

Unl ess overall devel opment efforts have sone coherent and realistic purpose,
it does not seem that a broadband conmunications systemw ||l nake little
difference to a declining rural area, even if entirely subsidized from
outside sources. As every rural hanlet cannot be the site of a general
hospital and a 4-year college -- which inplies the necessity for devising
some sort of regional systemfor the delivery of such services -- so, too,
is it unlikely that each crossroads can be the center of its own broadband
system To the degree that a larger rural area (the 64-mle radius area
is only one exanple) serves as a basis for coordinating the delivery of
medi cal, educational, or other comunity services to a region’s inhabitants,
br oadband communi cations potentially could serve as a substitute for extensive
individual travel in realizing the benefit of these services and hel ping

to make the nost of avail abl e resources.

summary Cbservations

« Any area-coverage rural broadband system will require
the fullest devel opnent of every possible service
(entertainment, public, as well as conmercial) as
sources of revenue. Leaving aside entertainment

service as a common denominator in all systems, the
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principal additional sources of revenue will vary

according to the type of rural area:

1)

in the fastest growing rural counties (those
domi nated by growth in the service sector

of the econony), business and commerci al
broadband services are likely to offer the

greatest potential source for revenue.

in growing rural counties characterized by
growh in manufacturing enploynent, public
service uses are likely to represent the best

addi tional source for revenue.

« Broadband systens in growing rural counties could:

1)

enabl e greater dispersal of service-type
industries than is presently the case in
some of the fastest growing counties. This
could permt rnore equal sharing in the fruits
of growth by all sections of a county and
nmake more likely the continued viability of

smal l er rural communities.

hel p forestall continuing erosion of business
functions in those small towns located in areas
of manufacturing growth, and provide the comun-
ications network necessary for later growth in
the service sector, should economic conditions

pernit.

I11-56



« Broadband systens in declining rural counties could:
1) contribute to the cost-effective functioning of
federal and state prograns designed to upgrade
medi cal, educational and other community

services.

2) help to attract new industries by serving as
a vehicle for delivery of upgraded community

services.

olnplications for government policy are:'
1) in growing rural counties, broadband systens have
the potential for beconing self-supporting; assistance
required is likely to be in the areas of technical

assi stance and securing of financing.

2) in declining rural counties, the economc base is likely to
be inadequate to support broadband systems. However, to the
extent that governnment subsidies mght be made available to
upgrade schools and other community facilities, some functions
m ght be performed through the use of broadband and appro-
priate reinmbursement made to the system The latter revenues,
venues, in turn, mght be sufficient to make the system finan-

cially self-sustaining. The value of broadband systems

Because npst statistical data is available on a county basis, the single
rural county has been used as the unit of analysis in this discussion.
This is not meant to inply that the individual county nust be used as

a Planning basis for government policies affecting the establishment

of rural broadband systens. Indeed, in their full-service uses
contenplated in this study, rural broadband systens are nore likely

to be coterminous with the boundaries of school districts and the

|'ike, which increasingly are nulti-county or sub-regional in nature.

For further discussion on this point, see Chapter I|V.
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in providing public services is likely to depend upon the

extent to which these services mesh with and contribute to these
government assi stance prograns, as well as upon the degree

to which rural devel opment policy enphasizes area-w de,

coordinated delivery of community services.

«Despite the evident promise of broadband communications
systens, there can be no assurance that they will in fact
evolve in the manner suggested in this Chapter. Before
entrepreneurs, local business |eaders, or governnental
officials can seriously entertain organizing and depl oyi ng
such systens, much nore has to be known about the practical
aspects of their financing and operation. This will be the

subject of the next and final chapter.
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CHAPTER |V
A SYSTEM APPROACH TO DEVELOPI NG AND

ASSESSI NG RURAL BROADBAND COMVMUNI CATI ONS

The preceding chapters have exanmined the potential of broadband
communi cations for responding to rural needs and contributing to the goals
of rural developnent. However, realization of this potential depends upon
dermonstration that rural applications are economcally viable. In this
Chapter, a system approach to devel oping economically viable systems is described
and two case studies illustrating sone of the concepts involved in
approach are presented. Technol ogical, regulatory and econonic factors
as possible constraints to wider application of broadband comunications
are then examined and it is shown that, for rural areas, the immediate
primary constraint has been econonic. This finding is used in discussing
the need for rural denonstrations of broadband systens and an approach to
i mpl ementation of such a denonstration programis described. The approach
taken in this Chapter is then conpared to other alternatives as suggested
inrecent legislative initiatives and other studies. Fromthat follows
a discussion of policy alternatives. The Chapter closes with a three-step
approach to future assistance which might be provided by the Ofice of
Technol ogy Assessnment for consideration by the Senate Conmmittee on

Agriculture and Forestry.

What is Meant By A System Approach
As used here, a broadband comunications system indicates specific
characteristics. Wth regard to service, the term “systenf inplies that
all persons in the comunity served by the system can hook up to it and that

conmmunity institutions will also have access to the system  Thus, the system
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will provide an array of services. In addition to conventional news and

entertai nment such services would include several public services and/or

comrercial uses as described in Chapter Il. By comparison, prior

applications (see Chapter Il) have provided one service -- say, a health
service -- to one type of organization (such as hospitals and clinics) or
to a subpopul ation of individuals (the sick or elderly). In the context

of the system concept, such an application would be a conponent or subsystem

Several such subsystens combine to forma total broadband system

Still on the topic of service, there is an inportant inplication of the
system concept. This is that the system derives fromand is based upon
community needs rather than the interests of a single business or group
of experinenters. The particular services to be provided may be health,
education, entertainment, meter reading, burglar and fire alarnms, conmodity
prices or others, depending upon the needs of the people and the capability

of the community to provide these services in other ways.

The system approach inplies a positive cost-benefit ratio and that
other alternatives than broadband have been evaluated to determi ne whether
the same service might be provided through some other method at |ower cost.
Thus, it might be cheaper to bus people to hospitals or hire more paranedics
than to use tel emedicine. I'n making such an anal ysis, however, the total
service to be provided by the tel econmunications system nust also be con-
sidered. Provision of several services will reduce the cost of any single

service because all will use the sanme physical plant.
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Thus, an inportant reason for the system approach to rural telecomuni-
cations is economic. Besides the econom es of scale achieved when a nunber
of services are provided, there is also benefit to the individual. School
systens, hospitals and conmunity agencies nmight afford to pay respectable
sums for use of the system because of savings made in reduced salaries,
transportation costs and physical plant. This institutional support can
be used to offset some of the cost of providing network TV via cable to

the individual subscriber.

The system approach has technical inplications as well. Conbinations
of technol ogy, such as both cable and translators, may be required to neet
the needs of the community economically. Thus, cable can be provided where
there is adequate density and several cable systens might be linked by
m crowave relays to connect related institutions within a county. Trans-
|ators can provide service to households in the mpst rural areas.
(Regul atory constraints to this approach will be discussed later). The
important point is the intent to provide broadband to everyone rather than
si phoning off households in the nost dense, and thereby profitable, areas and

| eaving outlying rural households with no access at all.

Service, economc and technol ogi cal aspects will be dealt with in mre
detail later. The purpose here has been to introduce the philosophical

concepts underlying the system approach.

Case Studies
The project which nmost clearly illustrates the system approach is being
undertaken in Trenpeal eau County, Wsconsin. However, sone other projects,
such as the three National Science Foundation Phase || projects in Spartanburg,

North Carolina; Reading, Pennsylvania; and Rockford, Illinois show sonme
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characteristics of this approach. The Trenpeal eau County and Spartanburg
projects are described below. Besides illustrating what is nmeant by a
system approach, these projects also indicate some of the regulatory,
institutional and financial constraints to broadband applications. The
description of both projects follows a common franework:

« denpographic and soci oecononic characteristics of the

area served by the broadband system

«notivating forces behind the project;

«system description;

.financial considerations; Federal involvenent;

«status of the system and

«sumary and significant findings.

Trenpeal eau County, Wsconsin Project

Trenmpeal eau County, Wsconsin is a predomnantly rural area with a
popul ati on of 23,172 persons. Those younger than 20 years of age, or over
65, make up about 39 percent of the population and this percentage is close
to the Wsconsin average. However, the over 65 age group is about 16 percent
of the county popul ation, which exceeds the statew de averages by about

5 percent (1-5).°'

Exami nation of migration patterns reveals greatly decreased mgration
out of the county from 1960 to 1970, as conpared to the previous decade.

Wil e county popul ation as a whole appears close to stabilization, there has

* References are nunbered consecutively in the order of their first
appearance in the text. The first nunber is the reference. The
number after the dash is the page nunber on that reference.
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been within county rmovement fromrural farmto rural non-farm househol ds.
The percentage of the population in incorporated areas in 1970 accounted for
47 percent of the population compared to 33 percent in 1940 and 21 percent
in 1900 (I-6). Persons classified as rural non-farmin 1970 accounted for
about 64 percent of the population, with rural farm making up the difference

(1-83).

County nedian income was $7,391. A large percentage of people depend
upon public assistance (13 percent of famlies) or social security (29 per-
cent) . In 1970, 14 percent of famlies in Trenpeal eau County had incomes

bel ow the poverty level (I-7).

O the total population, 8,233 or 36 percent were in the |abor force.
Agriculture and nmanufacturing predom nate as sources of enploynent.
Agriculture enploys 26 percent of the work force and manufacturing enploys

22 percent (I-7).

There are several inportant inplications to be drawn from the above
capsul e summary of Trenpeal eau County characteristics. First, the relatively
hi gh percentages of elderly and nonworking residents means that a significant
percentage of the population is honme during the day and could use broadband
services during this time (1-9). Presently, 93 percent of househol ds have
television sets (1-9). Television usage figures in hours per day are high
conpared to the national average despite good reception on only two channels
in nost areas (1-13). Surveys indicate an interest in nore choice of prograns
as well as in local programming (1-14). Besides entertainnent, the characteristics
of the area suggest a potential for health, education and other services

described in Chapter 11 of this report.
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On the other hand, incone for many residents is low  Consequently,
little is available for discretionary spending. Thus, any broadband
tel ecommuni cations services based on subscriber fees or fees otherwse
charged to the consumer nust be very desirable if they are to be pur-
chased. In addition, the low density of the area makes it unattractive to
broadband entrepreneurs. A cable system serving the county, including all
towns, would have less than 10 subscribers per nile of line (2-15). Cable

operators generally consider 30-40 households/nmile a mninum (3-4).

Thus, while it appears that broadband conmunications could fill a
need in Trenpeal eau County, it also appears unlikely that a conventional
systemwi |l fill that need. Gven the situation, the project underway in

Trempeal eau is of special interest.

Trenmpeal eau County proposes to provide itself with broadband
communi cations by paralleling the approach which brought electricity and
tel ephone service to rural areas. There are many unique features of this

project and they are indicated in the followi ng discussion.

Rol e of Trenpeal eau County cooperatives. The notivating force behind

the Trenpeal eau County project stems from several cooperatives. Because of
the inportance of cooperatives in many rural areas and because of their
potential for bringing broadband communications to other areas, the follow ng
di scussion briefly outlines the historical devel opment of cooperatives, their
role in bringing electricity and tel ephone service to rural areas and the

current activity of cooperatives in the Trenpeal eau County project.
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The formation of cooperatives stens from the Capper-Vol stead Act
of 1922 which allowed farmers, ranchers, dairynen and others engaged in
agricultural activities to form associations for the purposes of marketing
their products (4). The intent of the legislation was to permt agricul-
tural workers to reduce conpetition anong thensel ves and enable cooperative
nenbers to realize the benefits which could accrue from processing, handling

and nmarketing their goods thensel ves.

Since the 1922 Act, cooperatives have becone a way of life in many
rural areas and supply an array of services frominsurance to schooling
for their menbers. O notable significance to this assessment is the role
pl ayed by cooperatives in bringing electricity to the countryside. In the
1930’s, realizing that the utility conpanies saw no economic reason to bring
electricity and tel ephone service to rural Anerica, rural residents or-
gani zed their own electric cooperatives. Aided by the Rural Electrifi-
cation Act of 1934 which made long-term |owinterest |loans available, the
el ectric cooperatives were extremely successful in bringing telephone and

el ectric service to sparsely popul ated areas (5-13).

The situation today with regard to cable television in rural areas is
not dissimlar fromthe problem of getting telephone service and electricity
to the same areas a generation ago. As noted previously, |ow rural popu-
|ation densities are not economically attractive to the private cable oper-
ator. Cooperatives, on the other hand, exist for the benefit of their nmem
bership and are not constrained by considerations of profit as is private

i ndustry.
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In addition, as noted by Steven Rivkin witing in Rural Electrification
Magazi ne (May 1974, pg. 13):
“Rural cooperatives have special practical qualifications

for entering the field of broadband comunications that go far
beyond a perception of historical nuances. First there are the

vital intangible ingredients to success of notivation -- the
commi tment born of past struggles to put technology to work for
their menbers -- and the principles of area coverage that nakes

speci al sense when success of a high-capacity comunications
systemis so dependent on opening access to all menbers of com
munity. Moreover, there also may be avail able physical facilities
(i.e., utility poles, whose cost is normally a significant factor
in stringing cable), services (such as billing and accounting)

and organi zational nechanisns (such as an existing cooperative
itself).”

In Trenpeal eau County, cooperatives are nunerous and active. Initial
interest in the broadband conmunications project was sparked by Gordon

Mei stad, Manager of Trenpealeau Electric Cooperative, who becane interested

in the potential of cable for rural areas. He decided that rural residents

woul d have to become actively involved if that potential was to be realized.

As stated by M. Meistad (Rural Electrification Magazine, My 1974,

pg. 16):

““1"mnot interested in cable to get a few comercial channels.
If that's all we were working for I wouldn’'t waste my tine,’
Mei stad says, ‘but we're planning on building a total communications
systemto serve the future conmmunications needs of every resident
of the county. The real goal of the communications co-op is to
upgrade the quality of life for our rural nenbers.'"

“Meistad firmy believes that cable comunications offers nore

for rural people than for city dwellers. ‘It can, if devel oped
toits full potential, revitalize rural life and keep young people
inthe area with jobs and every social, cultural and econonic ad-
vant age. It’s going to take hard work and we'll have to do the -job

ourselves but we did it once with electricity. W should be able

to do it again with cable.’”

G hers grew enthusiastic about the project. W!IIiam Uban, Super-
i ntendent of Trenpeal eau Valley School Cooperative, sees two-way cable
as a way to inprove the quality of primary and secondary education and

to save both teacher costs and student time. Interconnection of schools
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woul d permit special teachers at individual schools to neke their

services available to all wthout the need to bus children between schools.
Cabl e would also pernit bringing education to the handi capped, the elderly

and any other citizen who wished to increase his education.

The project obtained the support of the Trenpeal eau County Association

of Cooperatives and its president, Gerhard Nilsestuen.

The outcome is the Western Wsconsin Communi cations Cooperative.
WACC is a consortium of 23 Trenpeal eau County cooperatives and seven

school s (2-14). One school in Jackson County is also involved (6-3).

A county-wide, nulti-service broadband communications system As

indicated in the quotes from M. Mistad and M. R vkin, the Wstern

W sconsin Communi cations Cooperative proposes to provide a broadband

communi cations network accessible to all 9,500 households in the county
(2-14). This in itself is unusual and a dramatic departure fromthe

econoni cs governing nost private cable operators. Densities of sone areas
in Trenpeal eau County are at |least as low as 3.5 househol ds/cable mle
(2-15), far below comonly accepted figures for a profitable cable operation.

Neverthel ess, provision of service to all nenbers is a tenet of cooperatives.

The question is how such a system can be econonically viable. Indeed,
an early feasibility study for Trenpeal eau El ectric Cooperative (I-46)
showed that provision of cable service to Trenpeal eau County residents
woul d be nmarginal at best. What substantially altered the outlook was the
active involvement of local institutions in the use and support of the
system a devel opnent which reflected the principle of the system approach
earlier described.
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The key institution to be involved in the early phase of the project
is the schools. Linking of Trenpealeau County schools will form the back-
bone of the initial system The higher fees charged the schools will
reflect institutional (as conpared to individual) use and the contenpl ated
savings to be achieved by the county as a whole in education. The institu-
tional rates will permt |ower individual subscriber costs than would be

possible if individuals alone were supporting the system

System description. The proposed system w || comnbine cable and

m crowave technology (6-1; 7-1). The systemwill be installed in three

phases at an estinmated total cost of 5.5 to 6 million dollars (8-3).

In Phase I, the schools and hones in the larger comunities will be
i nterconnect ed. Figure | on the follow ng page shows major towns in-
volved in Phase I. The eight schools are located in Arcadia, Blair, Eleva-
strum Galesville, Independence, Gsseo and Witehall in Trenpeal eau

County and in Taylor in Jackson County (6-3). (One Jackson County school

is included because cooperative and educational system boundaries are not

al ways congruent with county boundaries.) Three private parochial schools
may al so be included. The schools and nearby honmes will be cabled and there
will be three mcrowave receivers to interconnect the cable systems and pick
up channels fromdistant cities. In the initial phase, 64 niles of trans-
m ssion cables and 43 mles of distribution wires will be installed. The
system will be available to about 2300 private residences and 230 commerci al

and educational organizations (9-1ff.).

The Phase | systemw |l use 6 channels directly, be imediately
expandable to 8 channels and be sufficiently flexible that additional
channel s can be made operational (7-1). Initially, only the schools will

have two-way capability.
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Phases Il and Il1l wll expand the systemto the |ess densely popul ated
areas so that the facility becomes available to every resident and business.
The smaller villages will be connected in Phase Il. The nost isolated

farnms will be connected in Phase IIlI.

Initially, the systemwll provide individual subscribers with
network TV and the educational and single independent channel permtted
by the FCC. [A waiver will be sought to permt bringing in two indepen-
dents (10).] Subsequently, however, the possibility of additional services
such as fire and burglar alarns, will be explored (10,11). The Cooperative
is also eager to provide service to institutional users other than the
school s. Prelimnary conversations indicate an interest by the banks.
At present there are 11 independent banks with 42 branches. There appears
to be interest in use of a central conputer by the banks and even in the
possibility of using the proposed systemto elimnate the need for checks

(11).

Fi nanci al considerations; Federal involvenent. The consulting

engineering firm of Ral ph Evans and Associates retained by the Wstern

W sconsin Communi cations Cooperative (WAMC) estimated the Phase | cost of the
system at $1,245,000 (7-10). In seeking outside financial assistance, the
Cooperative explored the possibility of a Rural Electrification Administration
(REA) loan. \When receipt of an REA |oan appeared unlikely, WACC applied

in January 1974 for a Community Facility loan fromthe Farmers Hone

Adnini stration (FmHA) under the Rural Devel opnment Act of 1972, In two
subsequent letters (12, 13) the FnHA identified approximately 20 conditions

whi ch nust be met. After WACC agreed to neet these conditions, the Wsconsin
FnHA State Director approved a $1,238,000 |oan on August 28, 1974 and obligated

funds for it.
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This loan is unique in that it is the only Community Facilities |oan
granted under Title I of the Rural Devel opnent Act of 1972 for the purpose
of establishing a broadband conmmunications system FnHA has approved a
direct loan with a 15 year repayment period at 5% interest with repaynent
of principal deferred for 2 years (14). O the conditions inposed by FrHA,
one posed a particular problemand is illustrative of sone of the diffi-
culties faced by projects such as this one. FnHA required that long-term
contracts between the eight schools and WACC be established. However, the
schools are prohibited from participating in any agreement |onger than 3
years without voter approval. Such approval for a 10 year contract has
been agreed to by the voters. In addition, a bill pending before
the Wsconsin legislature will permt schools to nmake such contractual

arrangenents (11).

WACC is concerned that private operators mght skimoff the more
profitable densely popul ated areas of the county. The difficulty
whi ch WACC experienced in promoting and financing their own system has
stimulated another bill now pending before the Wsconsin State Assenbly.
This bill would allow intercommunity cable districts to organize and fl oat
nuni ci pal bond issues to raise funds for intercommunity cable systens (2).
Arguments advanced in favor of the bill are that it wll protect rural
areas from lack of cable service, prevent formation of “pockets” of
sparsely popul ated areas |acking broadband services and pronote cable
system conpatibility (10). The bill has been defeated once but is expected

to come up again.
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In the Trenpeal eau County system financial support and |oan repaynent
will come frominstallation fees, membership fees and user charges. A
smal | anmount of revenue from advertising is also anticipated. Individual
subscribers will be charged a $20 installation fee, $5 for menbership in
the cooperative and about $7/month for access to the system The ei ght
school districts will each pay a $1,000 installation fee and $9, 000/ year

for two-way use of the system (9-1ff.).

Al though the user charge to the schools may seem high, the potential
savings of the school system may be even higher. The broadband system will
permt the connected schools to share teachers. Students in special prograns
will no longer have to be bused between schools. I n-service teacher training

can al so be done on the cable system

Later the banks are likely candidates for use of the system A
channel could be bought by several banks and used for in-service training,
conputer access, etc. $7,000 has been cited as a reasonable figure for

rental of a channel per bank for one year (11).

Status of the system As previously indicated, the Comunity

Facilities loan from FrHA was approved August 28, 1974. However, con-
struction of the system has not yet begun because of the need for a long
term contract conmtnment between the schools and WACC. Al though voter
approval of this commtment was obtained, state |evel action was also
necessary. Thus, progress has been del ayed pending action by the Wsconsin
State Assenbly on a bill approving entry into long term contracts by

the schools. The bill will probably come to a vote early in cal endar

year 1976 (15).
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In addition, FnHA inmposed a condition that WACC obtain signed nenber-
ship pledges from 1008 househol ds as evidence that the systemw || be used
and bring in revenue in its first year (13). Early indications of sub-

scriber interest suggest little difficulty in neeting this requirenent.

The engineering consulting firm of Ral ph Evans and Associates has
prepared the specifications for bid for a turnkey contract. The specifi-
cations will be released as soon as there is state |level approval for the

school system contracts.

If the Wsconsin State Assenbly acts favorably early in 1976, Phase |
construction can possibly be conpleted by late fall. If the Assenbly does
not act until later in the year, a problem arises because of the increased
costs of installing the system under the climatic conditions which prevail
in Wsconsin during the winter. Possibly, Phase I will be delayed until
1977. If the Assenbly disapproves the bill, the entire situation must

be re-exam ned.

Once inplenmentation of Phase | is begun, about four years will be
required before the detailed benefits of the Phase | systemto the schools
can be known. The first year will be devoted to construction and intercon-
nection of the schools. During the first and second years, the schools wll
be developing their approach to using the system The third year will be
experinmental and in the fourth year, the school system should be fully
operational . These plans are reflected in the projected school user charges.
The schools will not be charged for systemuse until the third year and
then at a 50 percent rate (i.e., $4500 per year). Full charges will go into

effect in the fourth year (14).

I'V-15



During the four year period described above, other activities can
proceed in parallel. Thus, Phase Il inplenentation, provision of additional
services to individual subscribers beyond network and ETV, and invol venent
of other institutions such as the banks can be initiated. |t is inportant
to note that long time periods will be required to install, devel op,
and evaluate the innovative broadband uses such as contenplated in
Trenpeal eau County. Thus, data on the value of systems such as the one
proposed for Trenpeal eau County will not be available for a considerable

nunber of years, even if work begins now

Sunmary and significant findings fromthe Trenpeal eau County case

study. The followi ng summary discussion of the Trenpeal eau County project highlights
the most significant points of this case study as they bear upon the
future of rural broadband systens generally.
«the primary notivational force for the Trenpeal eau County project
lies in the cooperatives, -- nonprofit organizations oriented to

benefits for all menbers;

«within Trenpeal eau County cooperatives, a few key individuals
have played significant roles in attenpting to make an idea a

reality;

«the underlying philosophy of the cooperative novenent in rural
areas led naturally to the concept of an areaw de service which
woul d serve all menbers even if their geographic location rated
them poorly in the equation of cable system econonmics. This philo-
sophi ¢ viewpoi nt was augnented by the vision of a few key persons

concerning the full potential of cable in rural areas. At the same

time, these key persons foresaw the consequences of granting
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cable franchises for the nost densely popul ated and profitable
areas alone. Such franchises would nmean that the nost isolated

residents would be left out of the cable system

. feasibility study showed that provision of standard cable service
in ternms of inmproved network TV and ETV would not be economically
viable -- a not surprising result given the |ow population density

of Trenpeal eau County;

.the key notivating persons foresaw nmore than a standard cable
system I nvol verent of an institution, the schools, had nmany
advant ages. It was hypothesized that educational costs could be
reduced while the quality of education was increased. Another
significant benefit was |ower individual subscriber fees than would
be possible wthout institutional involvement. These econonic
benefits could be augnmented by potentially higher quality education

for all residents of the county;

«a Community Facilities loan under Title | of the Rural Devel opnment
Act of 1972 was obtained. This is a unique |loan-- the only one
granted under Title | for a broadband system Trenpeal eau County
was fortunate in the timng of its application, which occurred
shortly after Title | funds became available. Recently set priorities
for the granting of such loans (16) plus the increasing conpetition
for themindicates that this source of funding for broadband systens
is unlikely to be available in the future. Indeed, correspondence to

OTA from the FnHA Adninistrator states that “we do not anticipate this type
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of loan (i. e., for broadband systenms) beconming a significant

part of our community facilities |oan progrant (17);

«al though FmHA provi ded assistance to Trenpeal eau County in the form
of a loan, FnHA assistance did not extend to hel ping develop the
rationale or justification for the system nor did FnHA act as
coordinator with other appropriate Federal agencies, such as the
FCC. Trenpeal eau authorities were, and are, on their own in
devising, and organizing their system If the latter had not been
possessed of a high degree of initiative and perseverance, it is

not likely that they would have progressed as far as they have;

o Trenpeal eau authorities do not have a clear idea of concrete
plans for service to be provided beyond comunity access to net-
work and educational TV prograns and use of the system by school
districts. Some assi stance, Federal or otherw se, probably will be
necessary if the comunity is to realize such potential benefits
as using the system for commdity and cattle market information;
hospital and nedical services; and fire and burglar detection.
Revenue from these additional services might be essential to the
econonmic viability of the expanded system now contenpl ated by

| ocal authorities;

e«in Trenpeal eau, and el sewhere, state laws can constitute a major
barrier to the devel opnent of community-based rural systens. The
lack of authority for Trenpeal eau County school districts to enter

into long termcontracts has delayed inplementation of the system
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«the tendency of cable entrepreneurs to buy up cable franchises
in the nost densely popul ated areas can isolate |ess densely
popul ated areas from receiving service because the mpst economcally

attractive areas have been rermoved from the system

«the desire to build an area-w de systemis frustrated by the fact
that townships cannot grant cable franchises. Thus, those interested
in inplementing an area-w de system are forced into the position of
acquiring franchises from nunicipalities with hopes that intervening
townships will join the systembut with no guarantee that they wll

do SO

To summarize, the Trenpeal eau County project is a unique effort. It
is an attenpt to provide broadband tel ecommunications services by follow ng
the tradition of providing electricity and tel ephone service to rural areas
through the use of cooperatives. The success or failure of the project wll
have significant inplications for simlar endeavors by other rural communities.
It should be noted that other projects of this type are not likely to
come to fruition under current conditions because of constraints on funds
and the lack of a Federal program supporting denonstrations with objectives

simlar to those guiding the Trenpeal eau project.

Spartanburg, South Carolina Project

Unli ke Trenpeal eau County, the Spartanburg, South Carolina project
is taking place in a small city and contiguous parts of Spartanburg County
rather than in a rural area. However, there are two reasons for including
Spartanburg as one of the two case studies of this Chapter. First, the Trenpeal eau

County project was initiated by cooperatives. For conparison, it is
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useful to exanmine an exanple in which the Federal governnent has taken the
initiative with the involvenment of a consultant and private industry.
Second, while Spartanburg is not rural, the services being investigated

are applicable to rural areas. Aspects of the detailed cost analyses which
are part of the Spartanburg project, such as transportation and tel ecom
nuni cations tradeoffs, will be suggestive of the results that mght be

obtained in rural areas.

The city of Spartanburg had a 1970 popul ation of 44,546 persons. It
has its own radio and television stations, newspaper, Spartanburg Techni cal
Col l ege and other institutions. The black Community accounts for 33 percent

of Spartanburg’s popul ation (18-11-1).

The table on the following page illustrates the denpgraphic character-
istics of the city and county of Spartanburg conpared to South Carolina, the
South Atlantic States and the U S. as a whole. O particular note in the
table are the reduced educational and incone levels in Spartanburg conpared
tothe U S as a whole. There is also a larger proportion of famlies
bel ow the |owincome line defined by the Bureau of the Census. Per capita
expenditures for local government services are about half those for the
U S. average and are lower in the city than in the county. The reduced
staff and budget in the city reflect the responsibility of the county
for many public services, including education and health for both city
and county residents (18-11-3). The lack of responsibility of the city
for social services may be contrasted with the fact that only the city

can grant cable franchises (19).
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«National Science Foundation (NSF) - this agency is funding the
project as part of a conprehensive telecomunications research

progr am

«The Rand Corporation - Rand is the contractor for the experinental

studies in Spartanburg;

« Tel eCabl e Corporation of Norfolk, Virginia - TeleCable is the
owner/operator of the Spartanburg system one of fifteen cable

systenms owned by Tel eCabl e;

oJerrold Corporation - Jerrold installed the cable system under

a turnkey contract;

o.state and local organizations - these are involved in the services

the system provides.

Each of the above groups is notivated to participate in the project
for different reasons. Thus, the state and |ocal organizations are interested
in the services which the system can provide while the Jerrold Corporation
has used Spartanburg as a test-bed for its second generation of two-way

equi pment, especially its unified anplifiers (19).

One of the factors leading to the initiation of this project involving
NSF, Rand and Tel ecabl e was the reassessnent by the Federal Conmmunications
Conmi ssion (FCC) of its position on two-way cable systems. In 1972 the FCC
ruled that all cable systens in the 100 |argest markets nust have two-way
capability by Mrch 1977. However, such factors as |ess-than-expected
profitability of cable systems and inadequate evidence on the actual value

of return signals has led to postponement of the rule. Three National Science
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Foundati on-projects, of which Spartanburg is one, are expected to provide data

to the FCC and others on the value of two-way cable systens (18-1-1; 21-1).

As a cable operator, TeleCable is interested in the revenue potential
of new services via two-way cable as well as the final outcome of the FCC
deci si on. Tel eCabl e worked extensively with Rand in devel oping Rand' s
proposal to NSF. As stated by M. Rex Bradley, President of TeleCable
corporation in a letter to Dr. Leland Johnson of the Rand Corporation
(18-VI1-18): “We feel the social service delivery projects selected by
Dr. WIliam Lucas and his staff are meaningful experiments which will serve
well in determining the future useful ness of broadband communications over
cable television facilities for the delivery of social services.” It night
be noted that this is not the first time Tel eCabl e has been involved in
social services. For exanple, at their Overland Park, Kansas installation,

cable was used for in-home education of two severely handi capped teenagers (21-2).

System description. The Spartanburg cable systemis a high quality

state-of-the-art two-way system which has been relatively free of many

of the technical problens encountered by other systens. I't provides twenty-
seven forward or “downstreant and four return or “upstreani video channels.
Twel ve of the forward channels are used for major broadcast stations,
locally originated progranms and automated programming, |eaving fifteen
downstream channel s available for other purposes. Three of the return

channel s are available for experimental use (21-2ff.).

The system provides extensive coverage. As of late 1974, of 10,000
city dwellings, 8000 were within access of the cable, as were 6000 in the
county. O the total with access, half, or 7000, had subscribed (21-2). Plans

for expansion will provide access to an additional 6000 honmes in the city

and county (18-11-8).
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Description of experinments. Actual needs of the area which mght be

supplied by cable were established through nmeetings held with nmore than 60
agency departnments and offices at local, district and state |levels (18-11-6).
Persons interviewed were encouraged to define their problems and then consider
how tel ecommuni cations might help, rather than being presented with the
technol ogy and asked to suggest ways to use it. There is some suggestion
that these two contrasting approaches produce different results (21-3) and
that where the technology is sufficiently flexible, as in Spartanburg,
nore meani ngful needs assessnents can be obtained by concentrating on
needs rather than technology (19). Six nmonths were spent in a careful
needs analysis (21-3). Three basic groups of experiments were identified
in the areas of:

«adult education;

.training of day care workers; and

« communi cations between social service agencies.

The education experinment attacks one of the major social service needs
in Spartanburg and South Carolina. South Carolina is 49th in the United
States in median years of education (10.5 years), and 62% of its adults
have not finished high school (18-111-2). According to the Rand proposal
“in the areas accessible to the Spartanburg cable system al one, there are
approxi mately 20,000 adults without a high school education; 10,000 of

these Spartanburg residents don’t have an eighth grade education” (18-111-2).

Despite past efforts to upgrade the educational |evel of area residents
by Spartanburg public schools and Spartanburg Technical College, mch
remains to be done. Current prograns reach only a small proportion of
those who could profit fromthem in South Carolina, such programs have

enrolled 1% of adults lacking basic (less than high school) education
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and about 2% of those lacking a high school education (18-111-3).

those enrolled, only a small proportion conplete the programs (18-111-3).
Significant reasons for dropout are difficulty arranging transportation and
difficulty meeting child care needs and related famly responsibilities
(18-111-3). These difficulties are equally or nore applicable to residents
of rural areas, indicating the applicability of Spartanburg project to

rural as well as nore urbanized areas.

Broadband communi cations, by bringing education to those needing it,
rather than requiring themto go to the source of education, mght circum
vent the barriers cited (see Chapter Il for further discussion rural needs in
education) . What renmains to be denonstrated in the Spartanburg experiment
is that quality education can be achieved through the use of broadband

communi cat i ons.

The purpose of the project will assess tel ecomrunications as a nethod
for providing second |evel basic adult education (grades 6-8) and high school
equi val ency education (18-111-1). The following three techniques wll be
tested: traditional classroom one-way television; and two-way television
using pushbuttons alone or pushbuttons with return voice for student re-

sponse (18-1-2; 19-4ff .).

Measures of effectiveness of the three methods are directed at asessing
both benefit and cost. Tests of educational progress such as the TABE (Test
of Adult Basic Education) and GED (General Educational Devel opment) will
be used to neasure student learning (18-111-17ff.). In addition, updated
neasures of student progress will be available throughout the telecomruni-
cations experiments (19). Wth regard to cost, careful records of the cost

to maintain, operate, and adm nister the broadband systemw |l be kept in
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these and other experiments (19). Specific costs associated with the
educational program which will be neasured include direct instructional

costs and student travel costs (18-111-18). Perhaps the hardest to obtain --
yet the nost significant -- measure of the benefit of this programis its
value to students who are reached by this system who wouldn’t be reached
otherwi se (18-111-18). The latter are those students who couldn't par-

take of the benefits of adult education if obtaining it requires going to

a classroom Wile student questionnaires will enable an estinmate to

be nade of the proportion of these students and their response to the pro-
gram (18-111-18), it is unfortunate that a better means of determning this

val ue is not available.

The second experinental application in the Spartanburg project is
use of broadband telecommunications to train day care personnel. As
stated by WIliam Lucas of the Rand Corporation (21-6):

“The need for quality day care has grown sub-
stantially in recent years as the nunber of women in
the work force has grown. Child care in centers has
grown nore sophisticated as nmore positions are filled
by well-trained personnel, but in-home and famly
care is a continuing problem In these situations,
the child either remains at home or is kept in the
home of the caregiver, typically a neighbor or rela-
tive who is often a nother with children of her own.
Al too often this caregiver sees herself as little
nmore than a babysitter. Even if she would like training,
it isdifficult to acquire because she is tied to her
hone. In the day, she nust usually care for several
children by herself, in the evenings and on weekends
she nust tend her own famly. O course, sone caregivers
are so notivated they attend occasional training work-
shops despite the inconvenience, but for the general
popul ation of this type of caregiver, effective training
needs to reach into the home.”

Despite recognition of the need for training of day care personnel
(19-1V-8), the above quotation indicates the reasons such training is

difficult to inplement. Some of these reasons are identical to those
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whi ch nmake adult education difficult to provide -- the necessity to go-
10 a training center, which is prevented by conflicting demands on the
trainees time. As in adult education, broadband is a potential way to

resolve such problens in both rural and urban areas.

The day care training experinent uses a workshop approach with
training workshops conducted in the cable studio and in hones and day
care facilities in the field. According to the project prospectus,
“participants in homes and centers will be seen as they ask questions, show
techni ques and exchange experiences with the professional |eading the
wor kshop.  The nultipoint distribution capacity of the systemwll be
used to send the workshop and the associated dial ogues [between the pro-
fessional |eading the workshop who may be located at the cable studio
or one of the hone or day care facility sites and day care workers at
other locations] live over a closed channel to nembers of the day care

communi ty throughout the systeni (18-1V-1).

Day care training by three different nethods will be conpared. For
one group, five television cameras will be rotated anmong the studio and
homes or facilities so each has a chance to actively participate. By
switching the cameras on and off at the various locations, caregivers
at sites with cameras can see and hear each other. A second group of
caregivers will be able to watch the program but these people will not
be able to actively participate because they will have no return equip-
ment and thus cannot be heard or seen. A third group will receive the

materials used in the workshop but will not have access to the cable system

Vi deot apes of the workshop sessions will be saved, permtting

changes in caregiver skills to be later identified and anal yzed (19).
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Cost-benefit analysis conparing one and two-way cable with actual

visits to the home or facility to provide training sessions also will be
conduct ed. El ements of this analysis will include cost of devel oping
the materials, travel to hones, the wages and salaries of visiting
training personnel, costs associated with use of the cable system and

the nunmber of caregivers reached (18-1V-36ff.).

The third set of experinents in the Spartanburg project involves use
of cable to facilitate inter-agency communications. One such application
is reduction of the time and costs associated with the processing of appli-
cants for federal assistance prograns which require processing by nore than
one |ocal agency. The specific program which is the subject of this experinent
is the Wrrk Incentive or “WN' program which is administered by the US.
Departnent of Labor and Health, Education and Wlfare (18-V-7). Screening
and approval for this program involves two agencies and several client
visits. The associated problens of setting appointments, arranging and
paying for client travel, and inter-agency interactions means that approval
of the application requires considerable tine -- an average of 77 days
in Spartanburg on the basis of a small sample (21-9). In this experinent,
cable will pernmit interviewing of the client and processing of papers

by both agencies with the client remaining in one location (21-9).

El ements to be evaluated include the tinme necessary to conplete the
application process, Wwith and without the cable system and associated

costs (which will take account of the travel costs for the client, work

time lost, and child care costs) (18-TV-4). Another neasure is the reduction

in the backlog of cases which the cable system may permt (18-V-16).
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Fi nanci al consi derations; Federal involvenent. The commitnent of the

National Science Foundation to the three experiments in this project totals
$1, 106,566, over a three-year period. The dollar value of TeleCable's and
Spartanburg Technical College's contribution in terns of system or per-

sonnel costs is not known.

Previ ous sections have described some of the specific anal yses of
costs and benefits which will be undertaken in connection with the three
sets of experinents in adult education, day care training and interagency
communi cations. In a nore general view, there are basically three types
of costs on which data are needed in order to establish the potential for
cabl e comunications in providing social services. These are (19):

«the additional cost of two-way cable;

«the cost of the services thenselves using the
cabl e system and

«transportation/tel ecomunications cost trade-offs.

The proposal for this study submtted to NSF by the Rand Corporation
confined itself to providing data on the second of these categories of
cost. This is not surprising, given the difficulty of quantifying the
margi nal costs of two-way cable and the tradeoffs between costs of trans-
portation and tel econmuni cations. Nevertheless, on their own initiative,
project personnel will attenpt to provide data on these more difficult
costs. Despite the difficulty, other investigators should be encouraged

to provide simlar data.
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The interagency conmunications experinent will provide data on two of
these cost categories: services costs and the tradeoffs between transpor-
tation and tel ecomunications. The day care experiment will be used to
estimate the nmarginal cost of two-way cable. The education experiment is
difficult to evaluate in terns of any of the above three categories of
costs because the bulk of the population served will be those who woul dn't

have been reached otherw se.

Anot her inportant consideration is the potential econonmic viability
of the system after NSF support is discontinued. NSF has indicated that
econonmic viability and consideration of ways to continue the services beyond
the period of NSF support was one of the criteria in the selection of con-
tractors for this study (22). In addition, interviews with key project
personnel (19, 20, 23, 24) suggest that the long-termviability of the
system for providing public services is of considerable personal concern.
Funding for related projects is being sought, notably from HEW  Hopefully,
the experiments will also dermonstrate the value of the services provided --
and the cost savings achievable -- to state and local authorities. Local
support of the system on the basis of denpnstrated cost-benefit mght then
be negoti at ed. Such an outcone, involving as it would, the provision of these
i nnovative services on a self-sustaining basis in a privately owned system

woul d be both significant and inportant as a precedent within the industry.

Status of the system The Spartanburg project started in Septenber 1975

and is scheduled for conpletion in Decenber 31, 1977. “The adult education
and day care experiments are well underway. Substantive reports on various
parts of the project will be prepared as data are available. For exanple,

a report on the social benefits of broadband tel ecommunications for the
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training of day care operators should be ready in the fall of 1976.
Significant data on transportation/tel ecommunications tradeoffs derived

fromthe interagency experinents should be available in early 1977.

Summary and significant findings from the Spartanburg Case Study.

This section draws together some of the points already made and summarizes
additional ones to highlight the relevance of the Spartanburg project to
the potential for broadband comunications systens in rural areas.
«Wile Spartanburg is not a rural area, the project has
the potential for denpnstrating the cost-effectiveness of
cable for providing a conbination of several public service
uses. If so, the data may suggest that such services could

be economcally feasible in rural areas as well;

«Despite the involvenment of a private cable operator in
Spartanburg, nmany problems block the entry of the private
entrepreneur into simlar enterprises. The difficulty of
interacting with a nultitude of state, regional and
| ocal agencies to put together the necessary conbination
of public service uses, each of which, taken by itself,

m ght not warrant the costs involved in installing a
two-way systemis significant. There is a need to
denonstrate that a potential market exists. The Spartanburg
project is a step in that direction. In addition, the
possibility of encouraging the devel opment of a new kind

of entrepreneur who is a “broker” for conbining telecom

nuni cations services should be considered;
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«an inportant prelude to putting together a successful
conbi nation of public services is a careful analysis
of commnity needs and the matching of those needs

with the capabilities and costs of cable;

«the Spartanburg project so far has generated a |ist
of sone 40 additional applications which could be

served by the broadband system

better methods for quantifying benefits are needed. An
exanple is deternining the benefits of naking adult
education available to those who won't or can’'t cone
to a specific classroom but who can partake of such

opportunity “on the cable”;

. unionization (or lack of it) has a significant effect
on systemcosts. In Spartanburg, studio costs are
about $25/hour for nost programs and only one operator
is required. I'n unionized New York City, the sanme

program woul d require 3-5 people at much greater cost;

«as in Trenpeal eau County, success of the Spartanburg
proj ect depends on the personal conmtment and vision
of a few personnel, among whom are the Rand Corporation
Project Leader and Site Manager, the Dean of Continuing
Education at Spartanburg Technical College and Tel ecabl e

enpl oyees.
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Constraints To Wder Application O
Br oadband Communi cations In Rural Areas

In preceding sections of this Chapter, the system approach was defined,
and the Trenpeal eau County project, which nost clearly illustrates the
system approach in a rural setting, was described. The experinments supported
by the National Science Foundation in Spartanburg, South Carolina, were
di scussed to illustrate other uses of broadband comunications to meet
public service needs. The latter experiments will also provide needed
data on transportation/tel ecomunications tradeoffs and the costs and

benefits of providing public services by broadband or alternate methods.

The following discussion addresses factors which constrain nore wide-
spread use of broadband communications to meet rural needs. This discussion
begins by identifying those technol ogi es which were included in the study
as having potential for neeting rural needs beyond supplying news and
entertainment. The degree to which technology is a constraint is then
consi der ed. Thereafter, regulations and econonmics as they apply to the
technol ogies and act as constraints to w der use of broadband communi -

cations in rural areas are discussed.

Technol ogy

As requested by Senator Tal madge of the Committee on Agriculture and
Forestry, this study was concerned with the potential application of broad-
band comuni cations to rural areas. “Broadband” communications refers to
transm ssion of many television voice and/or data signals through a single
system  The transmission may be through the atnosphere or through wires or

fibers. There is no clear point of separation between broadband and narrowband.
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For the purposes of this study, the term “broadband” indicates a conmmunications

system enpl oying one or nore of the follow ng technol ogies:

. coaxi al cable “hardwired” - a solid substance (wires or
.fiber optics glass fibers is used for transm ssion
o«translators transm ssions are broadcast -- a solid

o M crowave nmediumis not used

.satellite— |
In general, broadband as used in this report inplies two-way interaction
with video as well as voice and/or data in at |east one direction. It
will be noted that of the above listed technol ogies, coaxial cable and fiber
optics can accommodate transmissions to and from individual users whereas
translators, microwave and satellite are generally used to transmit signals
in one direction only; nanely, ta the user. Because of the potential value
of lowcost translators in rural areas, an additional technology, the
t el ephone, was included because it can be enployed to provide return audio signals

as a response to audiovisual signals sent to users by means of the translator.

It is inportant to note the technol ogi es excluded fromthis prelimnary
assessment. Conventional tel ephone service except as previously noted was

not included. * Broadcast over the airwaves from a single station, whether

! It should be noted that there are many potential uses for conventional
two-way tel ephone to provide public services in rural areas. However,
the requesting conmttee expressed its interest in broadband communi ca-
tions, and for this reason conventional telephone was not given major
attention in this prelinmnary study. Applications solely based on con-
ventional two-way tel ephone were considered outside the scope of this
prelimnary study.
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audi ovi sual or audio only, was not included. Thus, network or independent
tel evision stations broadcasting on a single frequency, and radio stations,
whet her fixed or mobile, comercial, military or citizen's band,' were

not included. However, some consideration has been given (later in

this Chapter) to the inplications for the tel ephone and broadcast tele-

vision industries of increased usage of broadband tel ecomunications.

A nore detailed description of the technologies is presented in
Appendi x D.  Technical characteristics of the technol ogies and costs

associated with their use are included as well.

For purposes here, of this discussion, it is sufficient to note that there are
a variety of technologies available which can be conbined in various ways to neet
rural needs. For exanple, cable can be used where it is econonmically
feasible. \Were density is very low there are two options. The uneconomi c
areas can be subsidized by the denser areas. This is the essence of the
cooperative approach which is dedicated to providing full service to all
members.  Alternately, |ow cost translators can be used to provide service to
| ess dense areas with response capability provided by tel ephone. However,
the latter service will be inferior to cable because video return by tele-
phone is not within the state-of-the-art and response is thus limted to
voi ce or pushbuttons. Mcrowave or satellite can be used to link several
rural systens with distribution to individual users acconplished by cable
or translator. (I't will be recalled that the Trenpeal eau County system

will use a conbination of nmicrowave and cable.) Fiber optics is a new

I Gitizen's band radio has been in extensive use in rural areas for a
number of years and its obvious advantages of flexibility and |ow
cost could continue to make it a valuable supplement even after
a broadband system was established.
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technology which, while still experimental, is developing rapidly. Its
value lies in its potential lower cost than cable, as well as its vastly
i ncreased channel capacity. A fiber optic cable of the same dianeter as a

coaxial cable could carry one nmillion times nmore infornmation.

In general, it can be said that technology is not presently a linmiting
factor in bringing broadband comrunications to rural areas. In the future,
if several two-way public services cannot be tine-shared and nmust be
transmitted simultaneously, along with a nunber of conventional television
channel s, then channel capacity of conventional cable would becone
limting. Meanwhi | e, existing technology is adequate to test the feasi-
bility and value of public service and/or conmmercial use of broadband
communi cations in rural areas. If success in initial denonstrations
generates demand beyond present day technology, then fiber optics at that
tine may well be available to nmeet additional demands for channel

capacity.

Since technology is not liniting, reasons for the failure of broadband
comruni cations to penetrate farther into rural areas must be sought

el sewhere -- in regulatory or econom c constraints. These are explored

further below

Regul at i on

The following treatment of major regulatory issues affecting the
future of rural broadband systems treats the two main technol ogies for
| ocal distribution of broadband service to rural areas: cable and trans-
lators. In addition, because of recent strides in the devel opnent of fiber
optics, some indication will be given of the consequences for rural systens
of the alternative ways in which future regulatory decisions concerning fiber

optics may be handl ed.
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I'n discussing these three technol ogies, first the regulatory
constraints will be outlined and then their inplications for rural systens
descri bed. At the end of the section will be a brief overview of the

principal issues.

Cable. Cable regulations vary with the location of the cable service
inrelation to the top 100 tel evision markets in the nation.*However,
because sone rural areas fall within television range of stations in these
markets, the full range of FCC regulations -- those concerning the “top 100"

as well as those pertaining to renote rural areas -- nust be considered.

At the present time, FCC rules, based upon the Cable Television
Report and Order of 1972, provide that cable systens in the top 100
markets may inport a limted nunber of distant signals (usually two or

three) and nust provide:

o«transmssion of local broadcast stations;

.a channel for local educational programming, free for at

| east 5 years;

«a channel for use by local governnent, free for at

| east 5 years;

.a free channel for use by the public on a first-coneg,

first-served basis;

1 Market rank of mmjor television cities iS deternmined from the nunber
of prime time viewers and ranges fromthe first market (with the

| argest nunber of viewers) to the 100th. Those falling outside the
top 100 are not ranked.
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.at least one channel for local programming if there are

nore than 3500 subscribers;

«channel s which nmay be |eased for other services.
The 1972 FCC rules also required that cable systens in major markets nust
provide at least 20 channels by 1 March 1977 and that for each channel
carrying a broadcast signal, at |east one channel must be available
for nonbroadcast use (27-16; 28-74; 29-6). Another rule promulgated in
1972, but without a specific date for conpliance, was that cable systens
nust be able to acconmmodate return signals fromthe subscriber to the
control center. Concerning the latter rule, in addition to the absence
of an effective date of inplementation, it is significant to note that
nei ther video nor voice return capability are required, although both are
well within the state-of-the-art. Instead all that is required is a sinple

response capability as can be acconplished by pushbutton.?®

Concerning the above rules, the requirement for existing systens to
neet 20-channel capability has been indefinitely postponed because of ad-
verse econonmic conditions facing the cable industry (27-16). In addition,
the requirenent that cable systems with nore than 3500 subscribers must

originate progranmming was stayed by the FCC during litigation.®

1" It should also be noted that cable systems existing prior to
March 1, 1972 are “grandfathered” and need only continue the
service they offered at that date (27-15). Thus, they are exenpt
fromthe public access and other dedicated channel requirenents
of the 1972 rul es.

U.S. vs. Mdwest Video Corp., 406 U S. 649 (1972). Although the

Suprene Court upheld the rule, the stay was never vacated so the
rule is not in effect (32-9).
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As indicated, the above rules described pertain to cable operators
within the top 100 markets. Qutside these areas, the FCC rules on channel

access for public, educational and governnent use do not apply.

There are three inportant inplications of these rules for rural
cabl e applications as discussed in this report:

«First , without encouragement fromthe FCC to provide return
capability on cable systens, it is not surprising that nost
do not provide such capability.'The reasons advanced
agai nst two-way are |ack of denpnstrated need and the uncertain
prospects for marketing such a capability for the benefit of
the cable operator and/or the comunity. On the other hand,
without an existing technical capability for two-way service, it is
i mpossible to explore its value and its potential for
economic viability. The result is a self-perpetuating

circular situation.

« Second, the FCC requirement that channels for educational,
government and public use be provided free of charge nekes
sense only where such services cannot be used to generate
revenue. Applied in a blanket fashion to all systens, it
could bar the devel opment of the rural systems contenplated
in this report. As will be recalled fromthe earlier
discussion, the feasibility of area-coverage rural systemns

wi ||l depend upon the revenues to be received fromthe use

! It should be noted that systems for najor market areas now being
installed by some major multi-system operators do provide for
conversions to two-way. Anticipated conversion costs are about
$500 per mle (conpared to basic installation costs of $4300/nile).
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of excess channel capacity for public service and commerci al

uses. Had Trenpeal eau County, for exanple, been located within

a top 100 market area (and subject to FCC requirenent for

such markets), it is entirely possible that the project

woul d not have been attenpted. Wthout revenue fromthe

school systenms (and citizens might well have objected to

payi ng for channels that were nmeant to be free of charge),

| ow popul ation density and other unfavorable characteristics

woul d have nade the system economically unattractive. In this con-
nection, it should be enphasized that payment for such institutional
use of channels should not necessarily represent a net increased
burden for the residents involved. As in the case of Trenpeal eau
County, savings fromthe use of the broadband system may offset

the costs. As a further coment on the difference between

the concept underlying the FCC “free of charge” rule and

that of the full-service rural systens discussed in this

report, it should be noted that the FCC concept inplies the

use of broadband as a supplenment to education while the usage
contenplated here is an integral element of the basic delivery

system for educational services.

«Third, the current debate over possible relaxation of cable regulations
has focused on such issues as the nunber of distant signals which
the cable operator may inport (presently three in markets 1-50,
two in market 51-100 and one outside the top 100 narkets) and
on the pro’s and con’s of restriction of cablecasting of

sports events and novies (31-160).
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This is a debate between the broadcasters and current cable operators
over the areas in which they presently are in conflict: entertainment
and sports events. If the potential for full-service rural broadband
systems is not considered in this debate, it is possible that the dispute
may be resolved solely on merits of the cases as viewed from the urban
perspective -- when in fact, those also affected by the outcone will be rura

residents.

This is not the only exanple of the problens that might persist if
the interests of rural systens are not taken into account. On the one
hand, the FCC does not restrict nonentertai nment uses of cable (which
could have the effect of permtting the devel opnent of the broadband
systens discussed in this report). But on the other hand, FCC regul ations
on the inportation of distant signals are nost restrictive outside the
top 100 markets (27-55), which could have the unintended effect of frustrating
the devel opment of the very systens that could provide the nonentertainnent
services that FCC has decided not to constrain. This is because a ful
range of news and entertainment is necessary to capture subscriber interest
In other words, rural systems cannot be solely supported by public service
and commercial use of which charges are levied. Full subscriber support is

al so necessary.

Expansion of cable into the rural public service market has not been
directly restricted by FCC regulations. Mre inportant are: 1) the indirect
i mpact of regulations which have not been enforced (20-channel capacity and
response capability); and, 2) regulations which have been designed primrily

with the broadcaster in mnd.
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Wth regard to the first, requirenents for response capability and
20-channel capacity were not enforced because the cable industry was conpeting
with broadcast under adverse economc circunstances created in part by other
FCC regul ations designed to protect broadcasters (restriction on distant
signal inportation, limtation of cablecasting of sports and novies, etc.).

Al though the inpact has yet to be felt, failure to enforce the 20-channel
capacity and response capability requirements has led to the installation
of reduced capacity cable systens which ultimately will restrict cable

operators from providing exactly those nulti-channel services which cable

can uni quely provide.

Wth regard to the second point, cable has been treated as ancillary
to broadcasting. As described in a recent House Subcomittee on Conmuni -
cations staff report:

..."1t means that cable has no charter of its
own -- that is is largely regulated as an appendage
to conventional broadcasting. But cable television

has distinct characteristics, and nerits the oppor-
tunity to develop on the basis of those differences” (27-29).

Transl ators. A nunber of regulations presently Constrain the

use of translators as a supplementary nmeans of servicing renpte households in
an area-coverage broadband system In nost instances cited bel ow, these
restrictions could have the practical effect of preventing a broadband
system fromintegrating translators into their operation.

«Translators are restricted to rebroadcasting signals from

|'icensed broadcast stations with station approval for such

‘Translators are defined as broadcast stations “.. .operated for the
purpose of retransmtting the signals of a television broadcast station,
another television broadcast translator station, or a television trans-
|ator relay station by nmeans of direct frequency conversion and
anplification of the incomng signals. ..” (Federal Communications
Commi ssion Rules and Regul ations 74701).

I'V-41



rebr oadcas

prograns.

t. Thus, an owner of a translator cannot originate

This restriction also applies to advertising,

reducing the potential of this form of financial support.

More parti

cularly, UHF translators are pernitted 30 seconds

per hour of still picture and recorded audio advertising.

No adverti
VHF transl
cable alo
is not re

encour aged

sing or other local origination is permtted on
ators. These restrictions may be contrasted to
ne, where station approval for program transnission

quired and where local origination of prograns is

.inportation of distant signals by mcrowave, whether land or

satellite

Thus, the

based, is barred for translator stations (26).

di stance over which signals can be inported is

limted to the nunber of “hops” which can be made by trans-

lators before the signal degrades (a few hops at 50-80 niles

per hop) (3-5). Not only is distance limted but the cost

of distant signal inportation is increased conpared to the

cost if d

m crowave

istant signals were obtained from | and-based

relays or satellites. Such restrictions do not

apply to cable systens. 1,2

1

It should also be noted that Nevada Radi o-Tel evision, Inc. has had
perm ssion since December 1972 to use 7 and 13 gigahertz, subject

to several
The ori gi nal
FCC-72-1110.

conditions, for a television relay and translator network.
reference is the FCC Mermorandum Opinion and Order No.
The current reference is Nevada Radio-Tel evision, Inc.

38 FCC 2nd 55525RR 2nd 1197.
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« Regul ations prohibit scranbling of translator signals (26-318).
Thus, because these signals are broadcast over the air; they can
be picked up by any television set. This may be contrasted to
cable service where a fee can be charged for installation of
the cable and subsequent use of it. Because of the difficulty
of charging for translator use, entrepreneurs do not find instal-
|ation and operation of translator stations economically attractive.
Instead translator stations are usually operated by broadcasters
wi shing to reach locations outside their signal range, government

entities or nonprofit conmunity organizations (3-5).

As is apparent from the above, translator stations are operated
primarily as extenders of broadcast systems, pernitting w der signal
coverage, rather than as a technology with potential in its own right.

Exclusion of local origination and an inability to charge for service

is likely to lead to continuation of this situation.

In urban areas, where broadcast stations are |ocated, there are strong argu-
ments for restricting translators, the nost cogent being protection of broadcasters.
On the other hand, it nust be noted that the 1952 FCC frequency allocation
plan, deriving its justification from the Comrunications Act of 1934
which called for “a fair, efficient and equitable distribution” of comun-
ications service in the United States, envisaged 2,000 television stations
(27-1). In fact, today, there are less than 900 tel evision broadcasters.

Those who are underserved by this scarcity of broadcast stations are the

i nhabitants of rural areas (27-1).
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Fi ber Optics. As discussed earlier in this Chapter and more fully in
Appendi x D, the availability of fiber optic technology could be of great
i mportance to the devel opment of rural broadband systens. Not only woul d
this technology vastly increase the nunber of channels that could be
carried on a given line, but it also holds the pronmise of being cheaper
than coaxial cable, which might have the effect of opening up those rural
areas that have too low a density to justify the expense of conventional

cabl e.

Here, as in connection with the above discussion of the dispute between
broadcasters and cable operators, the concern is that jurisdiction over the
uses of this technology mght be decided without taking into account the
interests of rural broadband systens. As an exanple, the decision mght be
framed largely in terns of the uses of fiber optics for |ong-distance
transmission, with an appropriate institution assigned on this basis to
have exclusive jurisdiction over its use. In turn, this could have the
practical, if inadvertent, result of denying its use for short distances in

| ow-density rural areas.

Alternatively, this jurisdictional dispute could conme down to a conpetition
between the tel ephone and urban cable operators -- with the same end result for
rural broadband systens. Conpetition between these two is not an immediate problem
because of the dissimlar capabilities of telephone and cable television systens.

I f, however, optical technology provides the tel ephone company with broadband
capabilities and the cable conpanies begin to offer two-way services such

conpetition may occur.
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Al ready there are indications that the |eaders in the cable television
industry will probably propose that there be two distinct services and two
cabl es brought into each household. One service, provided by the tele-
phone utilities, would be a swtched service with a universal two-way
voi ce and data capability. The other, operated by the cable industry,

woul d be a distribution only, non-switched service having the specific

function of carrying program material froma central point to the hone.

If this were to occur, once again rural interests could be left out.
Present cable operators, interested largely in expanding their market for
entertainnent and simlar services -- which only entails one-way trans-
m ssion -- understandably might be willing to retain this jurisdiction in
return for assigning two-way systens to the telephone conpanies. Left
out would be the interests of potential rural broadband system operators,
who conceivably could have their right to tw-way capability alnmost in-

advertently traded away.

Di scussi on

Broadcast television has not developed to the extent anticipated because
the econom ¢ base to support a broadcast station is larger than was expected
when the regulations were formulated. As a result, rural areas are under-
served with conventional television. Cable operators, who could remedy this
deficiency, are restricted by regulations on the number of distant signals
they can inport in order to protect the few broadcasters that are |ocated
in rural areas. Translators, which could increase the coverage of independent
broadcasters, are sonetines not used because the independent broadcaster my
then be considered a network and the costs and benefits of possible unionization

nust be wei ghed against the benefits accruing fromincreased coverage.
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The FCC has attenpted to foster devel opment of the unique potential of
cable (especially two-way cable) by inposing a requirenent for free channels
for educational, governmental and public access use for systems in major
market areas. Local authorities frequently levy sinmilar requirenents in
granting franchises. However, these attenpts to encourage devel opnent
of unique services may have discouraged rather than encouraged the devel opnent
of cable. This is because cable operators tend to think of public services
as services to be provided without charge rather than as sources of revenue.
As a result, cable operators have not contributed to the devel opment and

spread of public (or commercial) services via cable.

Because cable operators generally believe that economc viability
lies in conventional television prograns, they have conpeted with broad-
casters rather than enphasized the devel opment of unique services. If it
can be shown that neeting public and commercial needs can generate revenue,
attitudes mght change and the result could be the devel opment of a new
type of cable entrepreneur, one who mght “broker” a total system consisting

of a conbination of services.

As for the inpact on cable of possible future legislation, one further
area of current debate requires comment. At issue is whether cable should be
treated as a common carrier, as tel ephones are. The underlying concept,
as articulated in the Witehead Report and el sewhere, is separation of the
medium -- the cable distribution system-- fromthe nmessage -- the program
or information content. The cable operator would be simlar to a tel ephone
conpany, a common carrier, in that he would provide a communications system
but would be barred frominfluencing the use made of his system  Separate
entities, such as the networks, private broadcasters or other groups desiring

to provide special services would rent or buy channels fromthe cable operator.
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Regul ation of cable as a conmon carrier could constrain the system
concept as described in this report. This is because this concept assunes
a conbination of services and accessibility to the system by all residents
(those living in relatively unpopul ated regions as well as those living in
nore densely populated rural towns). Economic viability is based on averaging
of costs across all residents so each pays the sane and on the potential
reduction of costs to each individual subscriber because of higher fees for
institutional use which help to support the total system If the cable
operator is restricted to distribution and excluded from content, his noti-
vation to participate in developing a viable conbination of services which
will support an area-wide cable plant in a low density area will be

greatly reduced.

As an overall commrent on regulatory constraints upon the devel opment
of broadband systens, it has been shown that these constraints, present and
likely in the future, seemto represent errors of onission rather than
commi ssi on. To the degree that the interests of rural broadband systems
are not brought to the attention of policy-makers, it is likely that inportant
issues will continue to be resolved as if only urban interests were invol ved.
In the latter instance, decisions night be made which could have the practical
effect of foreclosing the devel opment of rural broadband systens before the

|atter even have a fair test.

Econonmic Constraints

A prima facie case can be made that the principal constraint on the

depl oyment of rural broadband systens has been econonic viability.* The

L' It should be noted that in the long run it will be necessary to |ook
beyond economic constraints. To the extent that neighboring rural
communi ties, for whatever reason, refuse to work together or share
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common facilities such as broadband systens, economc unfeasibility
mght be said to be grounded in social factors. A sinilar caveat
appl i es when jurisdictional disputes anong state and |ocal governnent
and comunity groups hanper such common enterprises as these systens --
except that in this instance the cause for non-adoption mght be

| abelled as political. Wiile either or both of these factors could
have significant influence upon the ultinmate degree to which broad-
band systens are adopted, they are not immediately relevant to the
task at hand -- which is attenpting to understand why rural areas

whi ch otherwi se might be willing and able to support such systens have
been unable to devel op them
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necessary technology has |ong been available, present regulations are not
totally restrictive, but Trenpeal eau County renmains the only rural area
inthe United States where an area-coverage system is being seriously

attenpt ed.

Data are inadequate to judge whether the belief that such systens are
not econonically viable is valid -- or whether this belief is sinply
“conventional wi sdom” \Wat does seem clear is that conventional cable
systens, linited to news and entertainment and having as their sole source
of revenue the fees of individual subscribers, are not econonmic in |owdensity
rural areas. To the extent that potential entrepreneurs and system operators
continue to think strictly in terns of the traditional uses of broadband,
then their negative opinion -- or, “conventional wi sdonm’ -- wll continue to

be self-fulfilling in nature.

Hard data on the econonmic feasibility of area-w de multiservice systens
nust be gathered before this predom nant opinion of investors and operators
can be altered. Later in this Chapter an approach will be outlined by which
such data can be gathered. First, however, it is necessary to describe the
econonmi ¢ constraints to the devel opnent of rural systens as they exist and
are perceived today. There are two aspects of the problem capital for system

construction and, capital for operating and mai ntenance costs.

Const ruction. Installation of a broadband comunications system
regardl ess of the technology used, is capital-intensive and requires
a large front-end investment. The costs of l|aying cable, providing

hardware at the head-end, erecting antennas and installing translators,
or constructing an earth station, are sizable. These costs can be

reduced somewhat in rural areas; for exanple cable undergrounding will
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be cheaper in rural areas than in high density urban areas or may not be
required. But even under the best conditions a large investment will

al ways be required.

Unfortunately, sources of funds are extremely limted. Private
entrepreneurs will not put up the necessary capital or use their conven-
tional |oan sources for rural systens because such systens are believed
to be uneconomic. Two government sources which have been used to support
installation of rural systens were found, but, for the reasons out-

lined below, neither is likely to be of significant assistance in the future.

The first of these is USDA Farner’s Home Administration Conmmunity
Facilities loans under Title | of the Rural Devel opnent Act of 1972. (ne
such loan has been made to a cooperative, the Wstern Wsconsin Comrunica-
tions Cooperative (WACC), to fund the first phase of a county-w de cable
and microwave system As has been described, WACC was fortunate in the
timng of their loan application, having submtted it just after the Act
was passed. Today, there is nore conpetition for these funds. A successful
applicant would have to justify a telecommunications systemin terns of
recently issued loan priorities, which are (in descending order): 1) public
safety facilities; 2) health care facilities; 3) public service facilities;
4) recreation facilities; 5) new hospitals or expansion of existing hospitals;

and 6) other (33).

Gven the present uncertainty as to the value of broadband conmunications
to rural areas, it is unlikely that such an application could successfully
conmpete today for funds. The validity of such an interpretation is shown

“

by a statenent from the FnHA Administrator in correspondence to OTA: “we
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do not anticipate this type of |loan becom ng a significant part of our
comunity facilities loan progranf (17). In sum this potential source
of capital for construction of new systems is probably now a dry well
in the shifting sands of uncertainty surrounding rural broadband
communi cations. In fact, it seems unlikely that additional

funding will be forthconming for Phases Il and Il in Trenpeal eau
County, which must be conpleted if anything concrete is to be known

about the overall value of a community-based, area-coverage system

The second governnent source of funds for capital construction of

rural telecomunications systens is the Business and Industrial (B and 1)
Division, also under the Farmer’s Home Administration of the USDA. Unlike
Comunity Facilities which grants direct loans, the B and | Division
guarantees |oans from other |enders, such as banks. Wereas Communit,
Facilities can help a cooperative or other non-profit community organi-
zation, B and | is a useful guarantor of loans for the private entrepreneur.
One B and | guarantee for a telecommunications systemwas found. This
guarantee was approved on behal f of Wndsor CableVision, which is installing
a cable systemin parts of the contiguous counties of Wndsor, WIIlianson
and Plymouth, North Carolina. Although the systemw | initially provide
comrercial and educational television, the system operator, Bermey Stevens,
envisions far more. Under the right circunstances, this system could
evolve in the Trenpeal eau County direction -- but through the efforts of
private industry, rather than through the non-profit cooperative nmechani sm
It remains to be seen whether circunstances will facilitate such evol ution.
The outcome will depend greatly on the ability of this one person to
acconplish what no other private operator has achieved and to devise,
assenble, and sell a conbination of non-entertainnment services that can

be of economic value to his community and still pay for thenmselves. Before

['V-50



| eaving this section, however, it should be noted that the B and | Division
of USDA coul d guarantee funds for other teleconmmunications operators.
Whet her rural -based operators will take advantage of the opportunity in

order to support systens which go beyond conventional television service

may be unlikely in view of the prevailing opinion in the industry about

the econom cs of these systems and such services.

Qperations and Maintenance. Assunming that a broadband system exists

in a community, its econonmic viability will depend upon revenues in excess
of costs. Costs include retirement of capital debt, salaries and overhead

associated with operating the system and naintenance requirenents.

Until now, revenue to cover these costs has depended al most entirely
on fees fromindividual subscribers whether directly or indirectly col-
| ected. (An exanple of an indirect collection nethod is the use of special
comunity tax districts to pay for translator service.) The service in
return for subscriber fees generally has been limted to network or
educational television, possibly supplenmented by channels dedicated to
special use (e.g., public and government access) if required by FCC rules.
Fees are typically in the order of $5/nonth. Under these conditions, the
number of subscribers per unit area will deternine the econonmic viability

of the system

This econom ¢ picture, however, can change radically if revenue can be
derived from public or comercial services. The concept is best illustrated

by the proposed Trenpeal eau County project in which the schools will each

pay $9000/year to use the system The benefit for the schools is expected
to be nmore effective use of teachers and reduced transportation costs. The

broadband system wi ||l be used to link teachers and students across school s
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for special classes, which will elimnate the extensive shuttling of students

from school to school which now takes place

It is this aspect, of providing a cost-effective alternative to manpower
intensive and transportation intensive solutions to rural problenms, which
has not been adequately explored. In fact, it is ironic that the FCC
requires free cable channels for governnent, educational and public access
use, in major market areas. If these were used effectively (they are not),

the comunity mght well be willing to pay for value received.

Discussion. If the costs and revenues of a rural broadband system depend
sol ely upon conventional television prograns in sparsely populated rura
regions, then a cautious stand toward economc viability is justified. Wiat
remains to be tested is the value of broadband conmunications as a substitute
for manpower, transportation or other alternatives in providing health,
education, governnental and commercial services to rural areas. A fair
test nust include revenues to the system based upon the value of these
services, in which case the fees to be charged nmight nearly equal the next
most costly alternative. |f broadband conmunications then can provide a benefit
equal to or greater than that provided by alternatives, broadband would be
the technique of choice for providing the service. In turn, the fees paid
by institutions or the conmunity mght allow the fees charged to the individua
subscriber for news and entertai nnent services to be |owered and thus
affordabl e by nmpst residents. Inquiries conducted in the course of this

study indicate that this test has not yet been nade

Sumary O Fi ndi ngs
In preceding sections of the Chapter, a broadband communications system

was defined, two illustrative case studies were described, and constraints
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to system applications in rural areas were identified. Findings are briefly

sumarized bel ow.

A rural broadband systemis a community-w de conmunications network,
available to all residents and many institutions. The system may be used to
neet health, education and other social service needs, facilitate govern-
ment and administrative transactions, and serve conmercial enterprises as
wel | as provide network TV and entertainment. The particular services
are derived from an assessnent of community needs in which it is determ ned
whet her broadband is the nmost cost-effective method for filling those needs.
Significant fees are charged for public service and institutional use
of the system These fees are justified by savings nade el sewhere (e.g.,
the salary costs of hiring nore teachers.) Institutional and public service

support of the system reduces installation and subscriber costs for individual

users. The conbination of services |leads to economic viability.

The Trenpeal eau County project nost closely illustrates what is neant
by the system approach. A county-w de cable and microwave system avail able
to all residents is planned. An institution, the schools, wll use the
system in hopes of inproving the quality of education and saving dollars
associated with teacher salaries and transportation of pupils between
schools. Wile an early feasibility study showed that a conventional indi-
vidual subscriber supported cable system would not be economically feasible,
the conbination of individual subscribers and institutional use is expected
to result in economc viability. It should be noted that each school will
be charged a significant fee -- $1000 for installation and $9000 per year
for two-way use -- conpared to a $20installation fee and $5yearly user

charge for individual subscribers.
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The Spartanburg, South Carolina experinent illustrates multiservice
use of a broadband system  Three experinments are being conducted with
Spartanburg’s two-way cable system These are in adult education, training
of day care personnel and streamining the processing of applicants for
nul ti-agency prograns. The costs and benefits of two-way broadband vs.
one-way broadband, vs. meeting these needs by nore conventional neans are
bei ng compared. Although Spartanburg is an urban rather than a rural com
munity, these same services are needed in rural settings. National Science
Foundation support for the project will end when the experiments are over
in about three years. However, the potential is there for evolution into
a system denonstration. |f broadband proves to be a cost-effective nethod
for providing these services, they could be continued by other funding

mechani sms.

Gven the high potential of broadband to neet rural needs, it is
noteworthy that there have been so few applications providing services
other than conventional television. Technology is not limting. FCC
regul ations do provide some constraint. For exanple, relaxation of res-
trictions on translators, so that they could rebroadcast signals received
from ground or satellite-based mcrowave relays, would encourage w der use
of this technology. For cable alone, regulations restrict cable trans-

m ssion of conmercial television but do not inhibit use of cable for

public services or institutional use.

The prinmary constraint on wider use of broadband in rural areas is
economi C. However, it is unclear whether this constraint is actual or
perceived. Wile the low density of rural popul ations makes use of broad-
band to provide conventional television economcally less attractive than

in urban areas, the same |ow density could well favor it for public service
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and institutional use. However, lack of know edge on how to put together
an effective conbination of services, inadequate data on their val ue which
makes it difficult to determine an appropriate charge for such uses, and

i nadequate sources of capital have inhibited rural applications.

The Need For System

Denonstrati ons

Tests of the system approach to broadband communications have not been
made in rural areas. \What are now needed are denpnstrations to see whether
this approach works. As has been pointed out (34-11-46):

“the argument devel oped in much of the literature --
that as systems become profitable they will naturally
devel op public service programs -- sinmply has not held true.
Many profitable systems have never instituted such prograns.
QO her systems that have penetrations well above the
expected profit-generating point of 40 percent,
di scontinued their programs (e.g., WInington, Delaware
at over 60 percent, Santa Rosa at over 80 percent).
It is clear that if natural experimentation in social
and/or public service delivery is to develop -- even in
a technologically linmted node -- it will have to be
devel oped by agencies other than cable systens.”

"...the developnent is not likely to come from
those municipalities where cable exists. In general,
they are not |arge enough to have the research or
technical capabilities necessary to establish a conpre-
hensive delivery system”

The system concept as developed in this report does not assume that the
public service aspects of broadband communi cations are economically unsound
and therefore require subsidy by more profitable entertainnent prograns.
Instead, the opposite hypothesis has been advanced. Public and commerci al
services figure proninently in the economc base for the system  However,

as pointed out in the above quotation, broadband systens providing public

services as well as conventional television have not spontaneously evol ved.
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In view of past experience, they are not likely to evolve wthout Federally

assi sted denonstration prograns.

On the other hand, a nassive government program to support rural broad-
band systens seens premature. Not enough is known about the detailed nature,
feasibility, and value of such systens to enable their w despread depl oyment
by nmeans of routine and standard operating prograns. Denpbnstration

prograns are a necessary intermediate step.

Before describing an approach to inplementing system denonstrations,
it is inportant to clarify what is meant by a denonstration and distinguish
it froman experient.’ AN “experiment” jnplies careful selection of variables,
a rigorous evaluation protocol and a limted span of tine over which the
experiment will operate. An experiment is generally superinposed on a
comuni ty. It is not intended to be self-supporting and generally is
heavily or entirely supported by Federal funds. Public service applications
of tel ecommunications have |argely been experinments, not denpnstrations.
The objective has usually been to determ ne whether it is possible to use
broadband to provide the service in question. There has been relatively
little emphasis on evaluating how effective broadband is conpared to other
met hods or whether it is less costly. Wen the experinent is over and
Federal funds are withdrawn, the community usually (but not always) cannot,

or does not provide funds to continue the service.

1 Definitions “experinment” and “dermpnstration” vary anpng researchers
in different fields. It is recognized that these terns as used in
this report nay be used differently by others.
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In contrast, the intent of a “denpnstration”, as used here, istw
test whether entertainnent, public service and conmercial uses of broadband
communi cations can be conbined so as to produce a system which is economcally
viable and which neets the needs of a whole comunity rather than one or a
few subpopul ations within it. The particular services must be tailored to
the specific and individual needs of each community because different
services will have different cost effectiveness ratios depending on the

denographi ¢, socioecononic and institutional characteristics of the community.

Associated with the concept of a denonstration as used in this Chapter,
is the consequence that a certain amunt of experimental rigor may be
forfeited. For exanple, the ideal commnity for a denonstration is one
whi ch has indicated a strong desire for the service as shown by its assenbling
know edgeabl e personnel, developing a prelimnary system concept and perhaps
investigating some of the econonics of the situation. However, the community
may not be the one which an experimenter would select after careful considera-
tion of all comunities in which the experiment might ble conducted. Neverthel ess,
the success of a denonstration (as contrasted with an experinment) is nore
likely to be related to a widespread community desire for the service than

to experinental needs.

It is inportant to distinguish this report’s use of the term “denonstration”
from anot her use sometinmes made of it. Thus, denonstration sonetinmes refers
to construction of hardware to see if it will work or could be used in a
particular application. There have been many such denonstrations in the
field of broadband conmunications. However, under the definitions used

here, these would be hardware experinents, not denonstrations.
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It should not be assumed that a finding of this study is that there is
no further need for experimentation. However, such organizations as the
Nati onal Science Foundation and the Departnment of Health, Education and
Welfare are fulfilling this need. The need for denonstrations and the
neans to bring them about has been |ess adequately explored and hence are

the subject of nmost of the rest of this Chapter.

An Approach To | nplenentation

O System Denpnstrations

As to what broadband services may be included in systens denmonstration
any or all of those discussed in Chapter Il might be candidates. In addition,
consideration mght be given to conparison studies of transportation denon-
strations such as the Rural Bus Programin rural counties with simlar
characteristics to those which are the sites for broadband comuni cations

denonstrations. '

Turning to the specifics of designing system denmonstrations, there
are financial, technical and institutional aspects which will vary with the
characteristics of the rural areas in which the denpnstration is to take
place. A prelimnary framework has been devel oped based upon the three types
In brief, it will be recalled

of rural counties described in Chapter 111. 2

that these are:

1 The inportance of these conparisons lies in the fact that there are
substantial funds for transportation demonstrations in rural conmmuni-
ties. Rural communities may becone prematurely conmitted to transporta-
tion options (such as shuttling students back and forth among school s
for special classes) when comrunications options mght be nmore cost-
effective.

2 asstated i,Chapter 111, the individual county has been used as the unit

of anal ysis because nobst statistics have been gathered on this basis.
In practice, a rural broadband system could take in the area of all
or parts of several counties, which could also nean that nore than one

category of county might be included in a single system Especially
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if these systens are to be underwitten in part by public service
users, such as schools, it is nore likely that the boundaries of the
broadband system will be cotermnous with the geographical boundaries
of these admnistrative districts, which in recent years have increas-
ingly becone regional rather than followi ng county lines. This does
not invalidate the general point that has been made concerning the
necessity for matching a systemto the characteristics of the
individual rural area being considered.
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« Turnaround Acceleration -- counties which are usually adjacent
to metro counties, have accounted for 62% of the net nigration
gained by rural areas in the 1970's and are characterized by

growh in the service sector of the econony.

Turnaround Reversal -- counties which are usually not adjacent

to metro areas, have not grown asrapidly as Turnaround Acceleration
counties (but whose growth in the 1960's and 1970's is significant
because it followed decades of declining population) and are

characterized by growth in the manufacturing sector of the econony.

«Declining -- counties which account for 25%of all rural counties
and are generally not adjacent to metro counties, are still show ng

net outmigration and in which enployment opportunities in service

or manufacturing have not kept pace with |osses in agricultural
or mining jobs. Elderly and young people typically account for a

di sproportionately high percentage of the popul ation.

As indicated in Chapter Il, revenue sources to support broadband
communi cations are likely to also vary with the individual community. In

general it can be said that:

«for the rapidly growing, service-oriented Turnaround Acceleration
counties, business and commercial services are a potential source
of revenue. Some of these counties are also characterized by a
hi gh proportion of couples of child-bearing age, whereas others
contain a significant proportion of relatively well-off retirees.

Regardl ess of which (or both) of these populations are predoni nant,
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the educational attainment and relative well-being of these popu-
lations are likely to result in a demand for public services (in
such areas as education and health) together with a possible
willingness to pay for those public services that could be

suppl i ed by broadband.

«for the less rapidly growing Turnaround Reversal counties, charact-
erized by growth in manufacturing jobs, business and commrerci al
uses of telecommunications are less likely to be an inportant source
of systemrevenue. In these counties, as in the instance of Trem
peal eau County, non-subscriber revenue is likely to depend upon
fees paid by the local governments for use of the systemfor

heal th, education and similar public service purposes.

«in Declining counties, the economc base is likely to be too depressed
to enable paying for the incremental inprovenments broadband m ght
bring to health, education, and other public services. In these
counties, dependent on outside governnental assistance for
the upgrading of public services, selection of broadband
as a way to provide these services is nore dependent on
Federal decision as to the cost-effectiveness of this

approach than in the other two types of counties.

Assuming that a decision mght be nade to provide Federal assistance
for these denonstrations, the follow ng basic steps would need to be
taken:

1. designation of a Federal agency (or agencies) to adm nister

the program collect data and eval uate results;
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2. provision of a funding mechanisn(s);

3. dissemnation of the system denmpnstration concept

and identification of potential dermonstration sites.

Responsi bl e Agenci es

I'n considering agencies that mght be assigned responsibilities for
system denonstrations, the need for an effective planning organization at
the local level should not be overlooked. In sone areas, such as
Trempeal eau County, cooperatives may be so pervasive that they can unite
nost of the population and the l[ocal governnment in the organizational
effort necessary to plan for and inplement a broadband system In others,
something akin to the multi-county planning districts being established

in several states might provide technical assistance and direction. ’

At the Federal level, it is clear that a great deal of attention wll
have to be given to devising an effective neans of direction and coordination.
Listing only a few of the possible institutional nechanisms, an inter-agency
task force could be appointed to oversee federal participation in denmonstrations.
O, a policy board conprised of representatives from executive agencies and
rural and industry interest groups could be designated to design and supervise

dermonstrations in accordance with broad |egislative guidelines.

1 Although the concept of multi-county developnent districts in rural

areas is still relatively new, in some states they could be of direct
assistance to rural communities wishing to consider broadband systens
to meet public service needs. In South Dakota, for exanple, one

planning district indicated that it intended to look into alternative
ways of supplying county services in rural and sparsely settled areas.
In other states, these districts have provided technical assistance
and consultation in such areas as conmmunications, |aw enforcement and
school district reorganization. For additional details see The Role
of Milti-county Devel opment Districts in Rural Areas (U S. Departnent
of Agriculture, August 1975, Washington, D.C).
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It is beyond the purview of this study to examine fully these and
other alternatives. The approach taken here is to outline one sinplified
alternative in which oversight is provided by existing Congressional
committees (possibly with the assistance of OTA, as described in the final

section of this Chapter).

Many agenci es have been involved in tel ecommunications research,
i ncluding NASA and HEW  However, there are three, for the reasons
described below, that mght be initially considered for najor roles in
the denmonstration phase. These are: 1) the National Science Foundation

(NSF); 2) the Departnent of Commerce; and 3) the Departnent of Agriculture.

In recent years, the National Science Foundation has taken the lead in
“systematic experinentation” (34-11-50) with its Phase | design and Phase ||
i mpl ementation studies of public services and broadband comuni cati ons.

Al though these projects are not necessarily rural, conduct of system denon-
strations could be a natural followon to these efforts. An appropriately
staffed project office within NSF mght be established to head up the

coordi nation, data collection, and evaluation of the overall federal program
Additionally, because of its specific experience in the Spartanburg project
and other experimental efforts with public service applications, NSF n ght

al so be responsible for one of the three major elenents to be included in
system denmonstrations (public service applications; the other two are

busi ness and conmercial use, and inpact on rural life).

Di ssemi nation of “how to” information and collection of data on business
and commercial applications night be undertaken by the Departnent of Commerce.
In this connection, it should be noted that the Econonic Devel opnent Adninistration,

within the Department of Conmerce, recently funded a study to help “in determning
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national policy regarding the future course of telecommunications research

and devel opnent as related to rural econonic devel opment” (35-1).

The Departnent of Agriculture is presently a source of |oans and
| oan guarantees (under the Rural Devel opment Act of 1972) for broadband
projects as well as being an authoritative source of detailed know edge
on rural development in general and potential dermonstration sites in
particular. A significant part of this project nust be evaluation of the
i mpact of expanded tel ecommuni cations services on rural growh and on the
distinctive characteristics of life (both positive and negative) in rural
areas. The Economic Research Service, which was a major source of inform-

tion for Chapter Il1l, might be considered for involvenment in the project.

In addition, as described later, the Department of Agriculture,
through its Extension Service, mght play a significant role in introducing

the system denpnstration concept to potential rural sites.

Fundi ng Mechani sns

There are two aspects of funding which nust be considered: 1) capital
for broadband equi prent plant; and 2) operations and naintenance resources
whi ch are needed for identifying denonstration sites; devel oping software and
materials for public service, comrercial and other system denonstration

uses; operating and maintaining the system and conducting eval uations.

For capital construction of teleconmunications plant, an existing
source of funds is Comunity Facilities |oans under Title | of the Rural

Devel opment Act of 1972.'As discussed earlier in the Chapter, one such

I Steven R Rivkin, fornerly counsel to the Sl oan Comission on Cable
Communi cations, has suggested that Rural Electrification Administration
(REA) funds might also be used for these purposes. IN Rivkin's view, a
1962 change to the REA act might be construed as providing sufficient
authority to this agency to grant loans to support rural cable service (5-12).
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| oan has been approved for installation of a cable/nicrowave systemin
Trenpeal eau County, Wsconsin. However, as has al so been pointed out,
| oans for telecommunications systens are not expected to become a signi-
ficant part of the Community Facilities loan program  Congressional action
will therefore be required if further assistance to broadband systens through
this programis to be possible. In this connection, it should be noted
that broadband systems providing public services might qualify under the
top three of the six recently issued priorities for Community Facility
| oans as follows:

1. public safety facilities (if the system denonstration

includes fire and burglar alarmor |aw enforcement

adm ni stration);

2. health care facilities (if the system denpnstration

includes health provision); and

3. public service facilities (if the system denonstration
provi des or extends the services normally provided in

courthouses or comunity buildings).

Under the above priorities, the broadband equi pment might becone the
“facility” in lieu of a conventional building, ambulance or piece of
firefighting equipment. Because a properly designed system woul d provide
many different services rather than one, it could conpete for funds under
several different categories of priorities rather than one and thus m ght

conpete effectively with nmore conventional “comunity facilities” for |oans.
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The second category of funds required is for operations and maintenance
of system denmonstrations, which has been broadly defined to include site
selection, technical assistance in setting up public service prograns and
eval uation of results, as well as system operation and mai ntenance. These
funds should be provided under the aegis of the |lead agency conducting the
system denonstrations -- the National Science Foundation. There are two

types of nechanisms to be considered: outright grants and |oans.

In favor of outright grants, it can be argued that the system denonstration
concept is novel and unproved. Therefore, it is unlikely that there will be
applicants for loans, either direct |oans or nore especially |oan guarantees.
In addition, the program might be considered to be in the national interest
and to ensure that it takes place, grants are both justified and necessary.
In any event, even if grants should be decided upon, a system denmonstration>
if successful, should be transferred to a self-supporting basis. Concerning
the desirability of loans instead, it is possible that these might induce
a closer look at the econonmics of each candidate system denonstration site.
One possibility which might be considered, if the |oan approach is selected,
is to use FnHA B and | Division loans for the business and commercial parts

of each denonstration.

The above listing is intended only as a brief indication of the factors
to be considered in deciding between |oan and grant mechanisms. This decision,
in any event, clearly would be of lesser priority than the basic issue as to

whet her the governnent shoul d encourage and assist system denonstrations.

The level of resources required to fund both capital construction and

operations and maintenance for system denonstrations is difficult to estimte.
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Factors such as whether |oans are direct or only guaranteed, whether an
exi sting broadband plant mght be used or whether one nust be built, wll
produce large differences in programcost. However, in order to provide
a rough indication as to possible costs, the follow ng assunptions have
been nade:
« Assume that four system denonstrations will be funded -- two

each in Turnaround-Accel eration and Turnaround- Reversal

counties. (Initially, denonstrations might not be practical

in Declining counties. The state of public services in these

counties mght be such as to require basic rehabilitation

bef ore broadband use could provide any neasurabl e benefit.

In any event, the funds and |evel of effort required would

exceed the resources contenplated to be available for the

kind of system dempnstrations here discussed).

« Assume that four systems require funds for capital
construction and that these will be direct loans. The
estimated cost of the Trenpeal eau County systemis 5.5 to
6 mllion dollars (8-3) and is taken as the estimate of
the capital cost for each system Thus, capital costs
for four systens, not including debt service costs, may be

estimated at $24 million.

« Assume that operations and maintenance costs will be covered
by grants. The Spartanburg project will cost slightly nore
than $1 nmillion over a period of three years or $300, 000/ year.

However, Spartanburg is a phased dermonstration. Had it not been
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phased, costs could have been considerably higher. For these

reasons, projected costs for each system denonstration have

been doubled to roughly $600,000/year. Assune that each

system denonstration will run for three years. Thus,

four denmonstrations: 3 X 4 X $600,000 “$7,200,000.

for

« Assume that costs for prelimnary studies to select system

dermonstration sites and plan all four denonstrations wll

total about $2 nmillion.

«Thus, for a five-year program (two years for preparation

plus three years for inplenentation and analysis), the

foll owing costs nmight be incurred:
Capital construction $24 MIlion (loans)

Qperations and Mi ntenance

and Eval uation $7.2 MIlion (grants)
Preparation $2.0 MIlion (grants)
Per year grant costs: $1.8 MlIlion

For purposes of conparison, it is interesting to note that Federal

expenditures for teleconmunications research based on spending |evels by

maj or agencies over the past year is $12.6 nillion annually.

inthe table on the follow ng page.

This iS shown

| f system denonstration construction costs are funded through | oans,

it can be seen that the per year costs of the program ($1.8 million) are

not greatly different in nagnitude to that amount presently spent by each

of the major Federal agencies in recent years.
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TRENDS | N FEDERALLY CONTRACTED TELECOVMUNI CATI ONS RESEARCH*

(reproduced from Reference 35, pg. 76)

National Institute of Education. . . . .. ... .. ... ..... ... $ 5,000,000
Heal th Resources Adninistration. . . . . . . .. .. . ... ... .... 500, 000
National Library of Medicine/Lister HII. . . . . . . . . . ... 2,000, 000
Departnent of Commerce/ Ofice of Tel ecomunications. . . 1,700,000
Housing and Urban Development. . . . . . . . . . . . . . . .. 400, 000
Federal Comunications Commission . . . . . . .. . .. ... ....... 1, 000, 000
Ofice of Telecomunications Policy . . . . . .. . . ... .. ... .. 1, 000, 000
National Science Foundation. . . . . . ... ... ... ... 1, 000, 000
Department of Defense . . . . . . . . . . e (not available)
TOTAL.. .. .. .. .. .. .. ...$12,600,000

* These figures reflect approxinmate funding trends for yearly
expenditures by these agencies over the past three years.

Identification O Potential Sites And Dissemination O The System
Denonstration Concept

Only one criterion mght be universally applied to all candidate
rural areas which mght wish to serve as a system denonstration site.
That is, that there must be a high degree of community support for the
system Institutional and public service use of broadband is novel and
unfami | ar. Individuals within the community in question will have to work
together, as they have in Trenpeal eau County, to define those collective
needs which can be best net through broadband services. They will also
have to be capable of recognizing the econonmic value of these services and

support the system accordingly, (e.g., tax nonies used to support schools
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can also be used for educational services offered through broadband commn-
ications). Wthout such conmitnent, it is unlikely that a system denonstra-

tion will work.

A way to expose conmunities to the programis required. One mnechani sm

is the trade press through magazi nes such as Rural Electrification. A nore

organi zed nechanismis use of rural extension agents, who forma w de
network under the Departnent of Agriculture’s Extension Service. These
agents could play a key role in describing the programto conmmunities and

assisting in the identification of potential denonstration sites.

Types of Sites

Denmonstrations should be conducted at more than one kind of site.
As a conclusion to this section, note is made of two potential types of
denonstration sites. One type illustrates cooperative ownership and two
exanpl es of potential sites are described. The other is that of the private
operator and one exanple is provided. These exanples have been included
to provide specificity in what would otherw se be an abstract discussion

rather than to suggest that these sites nust be selected for system denonstrations.

The Trenpeal eau County project, investigation of which gave rise to

devel opment of the system denonstration concept, illustrates many facets
of a system denmonstration especially as it may be conducted under the aegis
of a cooperative. Phases Il and 111 of the Trenpeal eau project remain to

be conpleted.

A second exanple of the cooperative type of denmobnstration is a project

investigated by the Blue Ridge Electric Menbership Corporation for Lenoir,
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North Carolina. Blue Ridge Electric undertook a study of providing cable

TV as a cooperative member service in 1973. A very careful feasibility
study (36, 37) indicated that cable television costs conpared to subscriber
interest showed that the project was not justified. However, the project
was oriented to conventional TV and it will be recalled that a simlar

study at an early stage in Trenpeal eau County also indicated that sinply
provi ding conventional TV was not economic in that county. The institutional
i nvol venent of the schools was required to nove the Trenpeal eau project
towards economic viability. So far, use of public services to support

a systemin Lenoir has not been investigated.

The efforts of Wndsor Cablevision to bring cable to three rural towns
(Wndsor, Plymouth and WIlianson) in three North Carolina counties, which
has been briefly described el sewhere, illustrates a second type of denon-
stration project. This exanple differs in notivating force from Trenpeal eau
(private operator rather than cooperative) and is a long way from being a
system denonstration. However, the cable operator is interested in providing
a system which is nuch nore than a medium for conventional television. It
will also be recalled that a Departnent of Agriculture B and | |oan guarantee
has been approved for this project.

Investigation O The Inpacts O Wdespread |nplenentation
O Tel econmuni cations In Rural Areas

Changes brought to rural areas through broadband might be positive

or negative, depending on the attitudes and preconceptions of an observer.
I ncreased migration (without inproved services from broadband) has already
strained the resources of some rural comunities. Wether broadband com
nuni cations, if it exacerbates this trend, is an overall good is an area
deserving considerable attention. Thus, definition of inpact areas, and
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devel opnent of a plan for evaluation of the potential positive and negative
consequences of wi despread rural telecomunications systens, should be an
integral part of any system denonstration program Vile detailed consider-
ation of this topic is beyond the scope of this study, the follow ng

is arepresentative listing of the inpact areas that are pertinent. It will

be noted that some of these inpacts, being national in scope, could be largely

hypot heti cal unl ess broadband systenms were deployed in |arge nunbers.

Popul ati on bal ance
«change in the proportion of people living in metro and

nonmetro areas.

o«shift from current situation in which greatest nonnetro
growh is occurring in counties adjacent to nmetro areas
to one in which rapid growth occurs in nmore renote

rural counties.

.change in distribution of age groups and soci oecononic
characteristics in netro areas and in the three types
of nonmetro areas (Turnaround Accel eration, Turnaround

Reversal and Declining).

Economi ¢
«change in nunber, type and |evel of enployment opportunities

in nonmetro as conpared to netro areas.

.novenent of corporation headquarters OF branches to nonmetro

areas -- effect on netro econom c base.
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. market aggregation based on criteria other than geographic
location or transportation access -- for exanple, availability

of broadband communi cations system

Soci al

.quality of education in netro and nonnetro areas.

o.quality of health in netro and nonmetro areas.

.overall quality of life in netro and nonmetro areas.

Institutional

.effect on network, commercial, public broadcast and educational Tv.

.effect of a possible change from a single nationw de communications
network based on the tel ephone to a two-tier broadband network -- a

national network and a community-based |ocal network.

Transportation - Tel ecommunications Tradeoffs
«impact on petroleum usage.

«inpact on autonobile and other transportation industries.

Longer Term Inpact Areas
« changes in work patterns (work at home will affect office building
construction and comuting; teleconferencing will affect the

convention hotel industry, etc.)
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A Future Course OF Action If System

Denmonstrations Prove Successful

I f system denpnstrations prove the feasibility of community-w de
broadband systens to neet a variety of rural needs and if it is judged
that the positive and negative inmpacts of such systems are, on bal ance,
favorable for national growth and devel opnent, then funding services for
i mpl ementing such systems on a broad scale might be sought. One solution
mght be to establish a Federal program nodelled on the Rural Electrifi-
cation Adm nistration which brought electricity and tel ephone to rural areas
through low cost |oans. However, in the case of rural teleconmunications
systens, a nore flexible approach involving several different funding
nmechani sms ni ght be considered (and evaluated further during the system

deronstration phase).

The reason why a nore flexible approach mght be called for lies in
the widely varying econonic characteristics of rural America. Enploying
the Turnaround Accel eration, Turnaround Reversal and Declining county
categories used earlier as a framework for analysis, it can be seen that
these three classes of counties nmight require different funding mechani sns
for systemconstruction, as well as different l[evels of governnent involvenent.

This concept has been discussed previously and is diagramed in the table bel ow

Federal Financing
County Type Mechani sm
Turnaround Accel eration Guaranteed Loan
Turnaround Reversal Direct Loan
Decl i ni ng Cover nment Subsi dy
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Turnaround Accel eration counties have a well-devel oped econonic base,
opportunity for commercial and business uses of telecommunications, and
expandi ng need for educational, health and other services. O the three
cl asses of counties, these should be the nbst attractive to private

entrepreneurs. Quaranteed |oans, such as those available from the Business

and Industrial Division of USDA, could be an adequate funding mechanismto
i nduce devel opment of broadband systems if their potential is shown in a

system denonstration program

The less rapidly growi ng, manufacturing-oriented Turnaround Reversal
counties could be less attractive to the private entrepreneur. Business
and commercial uses of teleconmunications are less likely in these remte
counties. Wile the need for public services may be substantial, the problem

of convincing the community of the value of neeting these needs via tele-

communi cations is likely to be great. Capital will be harder to find, and
thus direct |oans such as those for Community Facilities under Title | of

the Rural Devel opnent Act of 1972 could be needed to help fund these

installations.

For Declining counties, systemrevenues might not be sufficient to pay
back |oans of either category. In these counties, inprovement of public

services mght require outright grants or subsidies. These services cannot

now be supported by the comunity and it is unlikely that broadband will be
very much nore cost-effective than conventional nethods. However, tele-
comuni cations coul d permit upgrading service where other methods fail. For
exanpl e, through broadband, the services of a doctor could be brought to
Declining counties where inducenents to physically bring him there have
failed. In this way, the effectiveness of Federal funds spent in Declining

areas coul d be increased via broadband.
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Turning from financial to institutional mechanisns, a simlar matrix
can be constructed. As shown below, different types of owner/operators
may be appropriate for, or attracted to, developing systems in the three

types of counties.

System
County Type Onner / Oper at or
Turnaround Accel eration Private Industry
Tur naround Rever sal Rural Cooperative
Decl i ning Private |ndustry/Local
Gover nment

Private industry, given a source of capital, should find Turnaround
Accel eration counties an attractive nmarket, provided there is comunity

commitment to the system and services can be charged appropriately.

Turnaround Reversal counties, unlike Turnaround Accel eration counties,
are typically remote fromnmetro areas, and truly rural. My such counties
have active and vigorous rural cooperatives, oriented to non-profit menbership
service. As described el sewhere, rural cooperatives played a crucial role
in bringing electricity to rural areas, a situation not w thout parallel

to bringing broadband to the sanme communities.

For Declining counties, the de facto owner/operator of a system night
be the Federal government. Although private industry or a local governnent

may “own and operate” the system in these counties sizable Federal support

may be necessary.

The two tables already presented can be combined into a single table.
The Trenpeal eau County project would be |ocated on the second line of this

table.
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Federal Financing System

County Type Mechani sm Owner / Qper at or
Turnaround Accel eration CGuaranteed Loan Private |ndustry
Tur naround Reversal Direct Loan Rural Cooperative
Decl i ni ng Gover nment  Subsi dy Private Industry/Local
Gover nment
Trempeal eau County illustrates the use of a direct loan by a rural

cooperative to facilitate installation of a broadband system  Unfortunately,
Trenmpeal eau County is a unique project and it is not likely that additional
funds for broadband systems will be available under Title | of the 1972

Rural Devel opment Act, absent Congressional action.

Trenpeal eau can be roughly categorized as a Turnaround Reversal county.
For Turnaround Accel eration dermonstrations, the B and | Division of USDA
coul d be a source of funds. Specific Congressional direction nmght be

required, however, to earnmark some of these funds for systems denpbnstrations.

For Declining counties, no Federal funding mechanismis readily apparent.
The criteria for USDA Community Facilities loans or Business and Industrial
| oan guarantees woul d exclude such counties. A new Federal mechani sm mi ght

be required to support broadband systenms installation in such areas.

Previous Legislative Initiatives And Findings
From Ot her Studies
Rural applications of telecomunications have interested executive
branch agencies and the Congress over the l|ast several years. Treatnent
of the problem has ranged from recognition that market forces may not be

sufficient to bring broadband comunications to rural areas to suggestions
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that resources should be made available to fund rural projects on a broad
scale. The purpose of this section is to conpare the system denmonstration
approach to other approaches which have been proposed. To set the framework
for this conparison, salient characteristics of the system denonstration
approach are summarized bel ow
«the approach is based on the finding that the benefits and
costs of using broadband systems to meet rural public service
needs and to provide comrercial services have not been

adequately explored

«0vis assumed that public service uses should “pay
their full share” based on value received. The cost of
providing these services by broadband may provide the
same or greater value at roughly the same cost as by
nore conventional nethods, or make possible services
whi ch woul d sinply not exist otherwise -- for exanple,
full nedical services cannot be provided if no doctor

will locate in the area

eit is assumed that public services in rural areas
if paid for appropriate to value, will contribute to the
econonmic feasibility of a broadband system Fees for
public services and for comercial use may make a
br oadband system economical ly viable when such a system
woul d not be econonically viable if incone were based
solely on subscriber fees for conventional network and

educational television
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it is assumed that a broadband system providing public
and commercial services as well as the news and entertainment
of conventional broadcast could econonmically serve all
residents in a given conmunity. However, the feasibility
of this approach nust first be denonstrated. Not enough
is presently known about how to assenble such systens or
about what kinds of services should be provided in areas
of differing denographic and socioeconom c characteristics.
In the absence of such know edge, |arge scal e Federal
assi stance programs making broadband services widely

avail able night be premature: a large nunber of systens

could be inplenented which may not be economically
viabl e whereas, with mre know edge of likely costs and
revenues, such systens could be established on a sounder

footing.

eit is assumed that if the feasibility of broadband
systens which bring public and commercial services as well as
news and entertainment to rural areas is denonstrated, different
funding nmechani sms mght be used to bring these systens to
rural areas on a broad scale. Depending on the characteristics
of the rural commnity (e.g., Turnaround Accel eration,
Turnaround Reversal or Declining) the appropriate Federal
fundi ng nmechani sm could vary from | oan through guaranteed

|oan to outright grant or subsidy.
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Several recent studies and legislative initiatives are sunmmarized
below. The intent is to indicate the different types of approaches for
bringi ng broadband communications to rural areas, so that these may be
conpared to the system denmonstration concept. Thus, illustration of
simlarities and differences rather than conprehensiveness is the objective

here.

Wi t ehead Report (28)

One of many recommendations for devel oping a national policy for
br oadband communi cations contained in the Witehead Report was that
br oadband communi cations should be nade available to rural residents and
the poor. To prevent the possible tendency of cable operators to linmit
their services to affluent areas, the report suggests that franchising
authorities require that service be extended to all parts of a franchise

ar ea.

The Whitehead Report notes that a number of services such as vocational
training and public health information could be provided by cable and
suggests that the Department of Health, Education and Wl fare investigate
the feasibility and cost of using cable for these purposes. Conmmerci al

uses of cable were not considered in the Witehead Report nor is there
exploration of the relationships between public services, comrercial

uses and conventional progranming. The primary interest seems to be

on parity of programming and other information services with those
available in nore urbanized areas. The report notes that “free market
incentives of cable operators may not be adequate to meet certain national

policy objectives, such as the w despread availability of information” (28-46).
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Significantly, the Wiitehead Report was concerned with outlining
a national broadband policv for the long-range future. rather than with the
problens of rural areas which night be met by broadband comuni cations today.
Thus, it is not surprising that the Report does not consider the |ack of
present-day broadband services in rural areas a major problem Instead,
the Report suggests that the situation should be nonitored by the Secretary
of Housing and Urban Devel opment and the Secretary of Agriculture. Then,
if the problem becones significant in the future, “the Government shoul d
take affirmative action to assure a basic |evel of broadband conmunications

service for residents of outlying rural areas” (28-46).

Finally, the Wiitehead Report indicated a need for denonstration
prograns and suggested that different services be aggregated and the costs
shared. Further detail was not provided. The Report stated (38-59):

“...there is a chicken and egg problem hanpering
the devel opnent of many val uabl e services that mght be
comercially viable. The demand for these services
depends heavily on their availability, yet few potential
suppliers are willing to accept the risk of devel oping
new services wthout significant evidence of a market
demand for them Simlarly, while each new cable
service would require relatively expensive special
facilities if offered alone, these services can be
aggregated and the requisite facilities can be conbined
so that these costs can be shared, but no one has
energed to |lead and coordinate such a joint effort.”

S. 1219, HR 5319 and H R 244 (38, 39, 40)

These bills, introduced in 1972, 1973 and 1975, respectively, exenplify
the idea of making |ow interest |oans available for the devel opment of rural
cable systenms. S, 1219 was introduced by Senators Ted Stevens and M ke G avel
and proposed federal |owcost, |ong-termloans for |ow density areas. Co-ops
woul d al so be authorized by such loans. HR 5319 was a similar bill. Mre

recently (14 January 1975), Representative Downing introduced H R 244,
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Like H R 5319, HR 244 provided for 35-year, four percent loans to

“eligible cable television systems” (40-2), which were defined as those
whi ch “can reasonably be expected to pass |ess than a system average
of sixty potential consumers per linear mle during the first five years

of its operation” (40-2).

Cable Television: Promse Vs. Regulatory Performance

This report was prepared by the staff of the Subcommttee on Conmunica-
tions of the House Comrittee on Interstate and Foreign Commerce and was pub-
|'ished in January 1976. It contains an analysis of the problem of providing
broadcast and cable services to rural areas (27-55ff.). The study notes
that present broadcast service in |ow density areas is inadequate conpared to
that in nore densely popul ated areas and that the threat of cable to | ocal broad-
casters in low density markets has not been proved (27-55, 56). Like the
bills above, the report suggests |ow cost |oans (and technical assistance).
However, citing the Denver Research Institute study (3), the report notes
that cable cannot economcally serve very |low density areas and therefore
includes translators as well as cable in the loan program The enabling
| egislation would be called the Rural Tel ecomunications Act and it is proposed
that the Ofice of Telecommunications in the Department of Health, Education

and Welfare adm nister the program

Long-term |ow cost |oans have also been proposed by others, notably
Rivkin (5-3) and the Cabl ecomunications Resource Center (35-95). The

| ast study is discussed in nore detail later.
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Conment

Unli ke the Wiitehead Report, the bills and the study described on the
precedi ng pages assune that broadband communications should be brought to
rural areas today. They suggest that the problem can be solved in a manner
paralleling the Rural Electrification Act of 1934 which enabled the spread
of electricity and tel ephone service to rural areas. However, the parallel
between these two situations may not be as exact as it appears. For cable,
content is all inportant whereas the consumer supplies the uses for electricity
or the content carried by tel ephones. In other words, is it sinmply the
risks associated with bringing broadband services to rural areas which
have prevented the entry of private entrepreneurs into the rural market?
O, as suggested in this study, is it their failure to understand the neces-
sity for thenselves becoming directly involved in arranging for content
to be provided by these systens (i.e., the full range of services
necessary to make rural systens economically practical)? In sum sinply
hel ping an operator to secure funding for a system m ght not be enough

to enable the systemto have a fair chance of success.

Regardl ess of the answer to the last question, it should be noted that
the enphasis in these bills and the Subcommittee study is on increasing
the parity between rural areas with regard to network and public broadcasting,

rather than on bringing public services to rural areas. Thus, even if these

simlar bills were inplenented and broadband systenms were successfully brought
to sone rural areas (inclusion of translators would increase the I|ikelihood

of success), it is doubtful whether public services would be provided
automatically without a specific program to acconplish this objective. As

was noted previously (see preceding section on system inplenmentation),
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provision of public services does not tend to occur as cable systems becone
profitable.

H R 4564, S. 1257 and H R 9630 (41, 42, 43)

The titles and dates of introduction of these bills are:
«H R 4564 - Telecomunications Facilities and Denonstration

Act of 1975 introduced March 10, 1975 by M. Staggers.

«S. 1257 - Telecommunications Facilities and Denobnstration

Act of 1975 introduced March 20, 1975 by Senator Magnuson.

«H R 9630 - Educational Broadcasting Facilities and
Tel ecomuni cations Denpnstration Act of 1976 introduced
January 21, 1976.
The first two bills are identical and the third elaborates on them The
bills are of interest because they propose:
“To extend the Educational Broadcasting and
Facilities Program and to provide authority for the
support of denonstrations in telecomrunications
technol ogies for the distribution of health,
education, and public or social service information
and for other purposes” (43-1).

In supporting the need for denonstrations and specifically identifying

public service applications, these bills relate directly to the findings of

this report. Referring to the nost recent bill, HR 9630,$1mllion

woul d be authorized for the remainder of FY 76 and $250 thousand for the
transition quarter ending September 30, 1976 to “denonstrate innovative

net hods or techniques for utilizing nonbroadcast telecomrunications equi prent
or facilities” (43-7) for “transmission, distribution and delivery of

heal th, education, and public or social service information" (43-6).

The bill permits diverse “nonbroadcast” technologies (such as satellite,
cable and fiber optics) and is clearly oriented to serviec denmonstrations

rather than hardware construction (44-8). The Cormittee Report on the bill
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states that “the denpnstration programis intended to respond to |ocal
and comunity initiatives in generating proposals” (44-8). The responsible

agency woul d be Health, Education and Wl fare.

It should be noted, however, that these hills are not restricted to
rural areas. In fact, because the funds would be used for denonstrations
on existing systens, the sites for such projects would nmost |ikely be
urban areas. In addition, these bills are not systemoriented in that they

apply only to the public service aspect of telecomrunications systemns.

Tel ecomuni cations Technol ogy Act of 1975 (H.R 9289) (45)

This bill was introduced by Harley Staggers, Chairman of the House
Interstate and Foreign Conmerce Conmittee. Like the preceding hills, it
was not specifically directed to rural areas, and it authorized denmonstrations.
However, wunlike the others, this bill did not linmt denpnstrations to
heal th, education and social service information but is broader in scope.
The bill cites the need to evaluate both feasibility and value of new
tel ecommuni cations technology. A specific agency is designated, the Depart-
ment of Conmerce, and it is suggested that a Bureau of Tel ecommunications
be established to conduct denonstration projects or support such projects

conducted by other agencies (35-71ff.).

One of the interesting aspects of the bill is its list of inpedinents
to full use of teleconmmunications technology. As abbreviated in Ref. 35,

pg. 73, these include:
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«“lack of adequate information about or understanding of
t el ecomruni cations technol ogy anong a significant nunber
of those in a position to hasten, deter, or regulate its

progr ess;

olack of sufficiently detailed social, economc, and
technical information to enable sound selection from amng
the many choices and options offered by tel ecommunications

technol ogy;

olack of national goals, priorities, policies, and plans

specific to tel ecommunications;

olack of sufficient engineering and comercial standardization

for tel ecomunications; and

olack of sufficient capital to finance production of
t el ecommuni cations technol ogy products and services which

have not yet been denonstrated to be narketable.”

Report titled: A Prelimnary Review of Current Practices and Trends

In Rural Tel econmuni cations Devel opnent And Recommendations For Future

Devel opment

This recent report was prepared by the Booker T. Washington Foundation/
Cabl econmmuni cati ons Resource Center (CRC) for the Departnent of Conmmerce.
To our know edge, it is the only recent detailed study of the potential

for, and problems associated with, bringing teleconmunications to rural areas.
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Some of the findings of the CRC study parallel those of this study.

The first five are as follows (35-90ff.):

', There has been a significant nunber of
projects designed to test the applicability of
t el ecommuni cations technology to various aspects of
communi ty devel opnent. The majority of these
deronstrations have centered on the delivery of health
and educational services. VWhile nmost of these experiments
can be termed “successful” in inproving the ability of
t el ecommuni cations technol ogy to deliver those services
effectively, few if any, of the projects have focused
specifically on their application to rural areas of the
country. It is generally acknow edged that the
delivery of community devel opnent services to rural areas
poses particular sets of problens that have not been
addressed by nost teleconmunications denonstration
proj ects.

2. Several service areas falling under the general
categories of social services (i.e., enploynent, econonic/
financial, political, etc.) and entertainnent/recreation/
cultural services have not been the subjects of significant
dermonstration prograns in spite of: a) their recognized
role in determining the quality of rural living conditions;
b) the unique ability of teleconmmunications technol ogies
to serve these areas; and c) the understood potential of
these services (particularly entertainment) to play an
important part in inproved community econom c devel opnent.

3.  Most denonstrations have been carefully structured
to prove the capability of telecomrunications hardware.
The extremely inportant area of cost benefits resulting
from hardware installation and software program inplemen-
tation has been largely unexplored on any substantive |evel.
The econom c analysis section of this study defined a
maj or problem bl ocking the further devel opnent of effective
cost benefit analysis as being the lack of social accounting
system or nmeasurement indicators incorporating quality
of life factors.

4. The devel opnent and inplementation of tele-
communi cations technol ogies for overall community
devel opment as it applies to rural areas nust be con-
sidered and evaluated on regional bases if the effect
of these programs is to be maximized. Prograns devel oped
and coordinated on a regional level ultimately can
have more inpact both economcally and socially for
regional consideration and will inpart econonmies of scale
to major denmonstration prograns which, in turn, wll
work to defray the capital costs of both hardware and
sof tware.
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5. A significant nunber of denonstration prograns
to date have neglected the inportance of software
programming. It is essential to conduct research and
dermonstrations that specifically address software
production based on articulated needs, systenmatized
needs assessnents, inpact measurement, and eval uation
of the devel opnment process. The production of effective
software is vital to any neaningful assessment of tele-
comruni cations to meet rural econonic devel opment needs,
both technol ogically and economcally.”

However, the findings of this OTA staff study differ fromthose articul ated
in the Cabl ecommunications Resource Center (CRC) report in several ways. Note-
worthy anmong these are:

«the CRC Report recommends establishing |ow interest |oans

for building rural telecommunications systems (35-95).
As discussed earlier, a large-scale |ow interest |oan program
seens premature at the present tine. Instead, the present

state of know edge suggests the need for an internediate

step -- system denonstrations.

«the CRC Report supports low interest |oans but does not
consi der other mechanisnms. By contrast, this study has
proposed that if system denonstrations show the feasibility
and value of rural telecommunications systens, then
different funding nechanisnms nay be appropriate depending
upon the econonmic characteristics of each rural area. A
useful gross classification which may indicate which
fundi ng mechani sm ni ght be appropriate is that of Turnaround
Accel eration, Turnaround Reversal and Declining counties.
Loan guarantees, |ow cost loans or outright grants mght be
used to fund tel ecommunications systems depending on the

econonmi ¢ strength of the community.
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«the concept of public services “paying their own way” and
meki ng possi bl e reduced costs for individual subscribers
receives considerable attention in this study but not

in the CRC report.

.comercial users of rural telecommunications systens
(e.g., banks) are considered inportant sources of

revenue in this report.

In summary, if the CRC report and this study are conpared, it nmight be
said that this study both goes beyond, as well as steps backward, from
the CRC report. The system approach builds upon the kind of findings
presented in the CRC report. The need for an interim system denonstration
phase before funds are nade available for w despread inplenentation of rural
tel ecommuni cations, on the other hand, might be interpreted as a step

backwards from the concl usions reached by CRC.

Summary

A nunmber of bills and studies have been discussed. These may be
divided into three groups depending on their treatment of the problem

of bringing broadband communications to rural areas.

The Whitehead Report exenplifies the class of national cable policy
studies. Wthin this class of studies, rural cable is treated nore as a
nmonitoring problemthan as a problemrequiring action. Thus, it is not
surprising that no specific course of action is outlined nor is a funding

mechani sm proposed for bringing cable to rural areas.
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The second group of bills and studies includes S. 1219, H R 5319,
H R 244 (38, 39, 40), the Interstate and Foreign Conmerce Subcommittee
report on cable (27) and the Booker T. Washington/Cabl econmunications
Resource Center report on rural telecommunications (35). This group
suggests that tel ecomunications should be brought to rural areas now
and suggests lowcost long-termloans as the funding nechanism  The
inplication is that the nmajor constraint on rural telecommunications

is lack of risk capital.

The third group of bills includes H R 4564, S. 1257 and H R 9630
(41, 42, 43, 44). This group specifically addresses the problem of
providing new services, such as public service applications, via telecom
nuni cati ons and proposes denpnstration progranms which would enable
eval uation of such services. Unli ke the second group, these bills are
not directed at rural areas and probably projects would not take place
in rural areas. This is because the funds, when specified, are to be
used for studying nethods for bringing in the service. Existing systens
woul d be used in the denmonstrations and those with significant capacity --

as for two-way use — are located in nmetro areas.

This report conbines and extends the concepts in all these groups
of bills and studies. It proposes a limted denmonstration program
specifically for rural areas, aimed at investigating the feasibility and
val ue of conbinations of public services, commercial uses and entertainnent.
The concept of area-wi de coverage and accessibility to the system by
residents of the nost rempte areas, as well as in the nost densely popul ated

areas within a comunity, is enphasized. The program might be administered
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by NSF in conjunction with the Departnents of Commerce and Agricul ture.
If the feasibility and value of the system concept were then denonstrated,
different funding nechanisns mght be matched to the econonic characteristics

of different rural communities.

Policy Aternatives For Applications

Of Broadband Tel ecommuni cations To Rural Areas

Three policy alternatives are presented in the follow ng discussion.
The pros and cons of each of these alternatives are briefly considered.

These policy alternatives are:

.continue the status quo;

«fund a limted number of system denonstrations projects; and

«Create a Federal nechanismto facilitate w de dissemnation of

broadband services in rural areas.

Continue Status Quo

The term “status quo” does not inply that Federal prograns are presently
having no effect upon the devel opnent of rural broadband systens; rather,
it refers to the continuance of a particular set of Federal policies that
have not had the effect of promoting their w despread deploynent at this tine.
On the one hand, the Federal governnent has funded research into the uses
of broadband in both urban and rural areas. On the other, with the ex-
ception of the isolated instance in which the Farmers Home Admi nistration
granted a loan to Trenpeal eau County, no Federal program presently exists
whi ch can be of direct assistance in helping rural areas to translate

these potential broadband uses into actual system applications.
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“Status quo” as a Federal policy alternative is therefore defined
as continued Federal support for research into the general uses of
br oadband communi cations, but relatively little enphasis on prograns de-
signed to assist in their actual deployment in rural systems. The key issue
to be addressed in considering this policy alternative is whether it is
desirable or necessary that the Federal government make an increased effort

to encourage and assist such deploynent.

Pro. If telecommunications represents ‘the wave of the future’ and
if it is likely, as some contend, to transformthe way in which we |ive
and work, then it is reasonable to assunme that it will soneday come to
rural Anmerica, first to those rural areas adjacent to netropolitan areas
and, subsequently, through the use of fiber optics or simlar cost-cutting
breakt hroughs, to nore remote rural areas. In other words, under these
assunptions, telecommunications will eventually come to rural areas without

speci fic Federal assistance.

In the neantime, Federal programs are already in existence that m ght
provide nore data on the value of new broadband services. The NSF Phase 11
experinments, in particular, could denonstrate the general value of these
services and may also interest system operators in the revenue-generating
potential of public service applications -- provided that comunities also
perceive their value and are willing to expend funds for their use of the
system  Continuation of the “status quo” night also prevent rushing into
wi despread rural applications of broadband communications before their

value -- and econonic feasibility -- are denpnstrated.
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Con. To the extent that the pace and nature of rural devel opment
remain a primary concern of the Federal government, it would seem incon-
sistent that the introduction of broadband systems be |left to proceed on
a “catch-as-catch-can” basis. Wile the value and feasibility of many broad-
band services have yet to be conclusively denonstrated, their potential
in contributing to the objectives of rural devel opment, as outlined in
Chapter 111, would seemtoo great for their inplementation to be ignored.

Al though the introduction of broadband systens into rural areas eventually
m ght occur unassisted, it could well bypass those rural areas nmpst in

need of the benefits the systens could bring and, to the extent that in-
troduction is delayed |onger than need be, unnecessarily prolong their |ack
of access. At mininum it would seem consistent with other Federal efforts
in the area of rural devel opnent that this possible instrument of change

be given a fair opportunity to prove itself in actual system applica-

tions.

As to the need for assistance if such systens are to be depl oyed
in any significant nunmber, there does not seem nuch question. At best,
the novelty and untested econonmics of the services to be provided, in-
cluding their unknown costs and benefits as conpared to alternative ways
of providing the same services, are likely to make financing difficult for
even the nost carefully planned systemns. If the nultitude of tasks involved

in surveying community needs, designing revenue-producing broadband prograns

to service these needs, securing comunity and |ocal government support,
estimating hardware needs and costs, and so on are added to these unknowns,
then the practical barriers for nost potential system operators are likely

to be insurnountable.
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Additionally, to the extent that the interests and needs of rural
systens are not of major concern when decisions are nade at the Federal
| evel concerning communications policy, then the future devel opnent of
such systenms could be effectively foreclosed. To give only a few exanples,
on the assunption that cable systenms are not feasible in very |ow density
areas, a decision could be made to pronote translator coverage of rural
America, W th cable being linmted to nore densely popul ated rural towns.
This “skimmng of the creanf by conventional cable systems and the rel egation
of rural areas unprofitable for cable-like, two-way systems to coverage
by translators, could prematurely elinminate one of the main bases of
support for full-service, area-coverage systems. Alternatively, with the
advent of fiber optics, a decision nmight be made to assign their exclusive
use to a national comunications network w thout taking into consideration

their possible use in individual rural-based systens.

Fund A Limted Nunber of System Denpnstration Projects

This alternative has been thoroughly discussed in previous sections
of this Chapter. It has been suggested that a mininmum of two denonstration
projects for each of two of the three types of rural counties (Turnaround

Accel eration, Turnaround Reversal) be initiated.

Pro. Current data are inadequate to evaluate the utility of broadband
comuni cations to rural areas. It is likely that the cost-effectiveness
of broadband will vary with the characteristics of rural communities receiving

the services. However, hard data on this point do not exist.

Simply meking channels available for public service and institutional use
of broadband communications will not guarantee that effective use wll

be made of them The message rather than the mediumis the econonic
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comodity in a broadband system A system demponstration program will help

devel op hard data on the uses to which these systens can be put.

It appears that sonme types of broadband services in rural areas could
be attractive to potential operators. However, the conponents of an

effective systems package are not known.

Cabl e operators to date have seen little profit in channels dedicated
to public service and institutional use. I f system denonstrations show
the economi ¢ value of such channels and indicate the fair price for these
uses, these attitudes might change. Additionally, a new class of broad-
band operators, capable of putting together packages of services, could

devel op. However, such devel opnent requires tine -- and denmonstration.

This practical enphasis upon real-world applications could have a
beneficial effect upon the rest of the Federal Governnent’'s considerable
investment in broadband research. Experinents could be designed with their
eventual application in actual dermonstrations in nmind, and in turn the
results of denonstrations could be used in determning the further need

for experinentation.

A system denonstration program will enable the Federal Government
to evaluate whether broadband services to rural areas are economcally

feasible -- before large suns of noney are committed to such efforts.

Con.  System denonstrations could be opposed on the grounds that
the consequences of providing health, education, and other services “by
remote control” are not sufficiently understood. This is an inportant issue and
will be taken up in connection with the next policy alternative . For now,
it is sufficient to note that the system denonstrations here contenplated

woul d be fixed both in tinme and nunber. I f these innovative services prove
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to be detrimental, it will be a relatively sinple natter to termnate

t hem

It also can be argued that denonstrations should not proceed until
there has been settlement of the broader issue of Federal policy toward
cabl e television generally. Even though the special requirements and
functions of rural systenms seem not to have entered into the present
debate over FCC regulations, a decision at this time to authorize denon-
strations could be criticized as a “backdoor” attenpt to skirt the issue

in favor of the interests of these systens.

A system deronstration program might take as long as five years.
If system denonstrations are not really needed, services to the rural
popul ati ons not served by the denonstrations will have been unnecessarily

del ayed.

Create A Federal Mechanism To Facilitate Wde
Di ssenmination O Broadband Services in Rural Areas

The | egislative approach nost often suggested (e.g., see references
5 and 27) consists of lowcost, long-term |oans paralleling those nade
avail abl e under the Rural Electrification Act of 1934. It is argued that
the hesitancy of private industry to enter the rural market with broadband
communi cations today is simlar to the hesitancy of private industry forty
years ago to enter the rural market with tel ephones and electric service.
Thus, the mechani sm which was effective then (largely because of the rural

cooperatives) should be effective now

Pro. Inplementation of broadband comunications in rural areas could
begin as soon as legislation for an appropriate Federal mechani sm was

passed by the Congress.
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If the parallel between broadband services and electricity/tel ephone

service is valid, further delay is unnecessary.

The Rural Electrification Act of 1934 created a relatively inexpensive
Federal program  Covernnent expense consists of debt service on the |oans

plus the cost of adnministering the program

Con. The parallel with the Rural Electrification Act of 1934 may not
be valid. Effective use of broadband conmunications for education, health,
and conmercial use requires devel opnent of program content and/or conputer
sof tware. Sinply helping an operator to secure funding for a system night

not be enough to enable the systemto have a fair chance of success.

Wt hout specific encouragenent to the contrary, the probable use
of new systens is likely to be limted to conventional news and enter-
tainment television. Developnent of unique services specifically tailored
to rural needs woul d probably not occur because they would have no denonstrated
value and thus significant fees for these services could not be justified.
Wthout the economc base such services could provide, higher fees would
have to be charged individual subscribers to support the system thus
restricting access to the nore affluent nenbers of the comunity. The
result mght be a systemproviding limted service to a limted nunber of

Vi ewers.

A fundamental objection that could be raised to this policy alter-
native as well as to any effort to pronote the innovative public service
use of broadband, is that fascination with gadgetry and a desire to seem
up to date might lead communities to an uncritical acceptance of “standard”
broadband solutions to the problens of inproving education and health

care. Even though these broadband services mght have been tested in
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dermonstrations they still could turn out to be inappropriate when applied
agai nst the needs of the full range of all rural areas. I f precautions
are not taken to avoid the latter contingency and if the quality of edu-
cational and health care deteriorates, the rural area in question still
might remain |ocked into delivery nechanisms in which all but the consuners

had a vested and continuing interest.

Future OTA Role

As stated in the Preface, the object of this staff study was to
provi de a basis upon which the Technol ogy Assessnment Board nmight decide
what contribution, if any, OTA night nake in assisting the Senate
Committee on Agriculture and Forestry to evaluate the feasibility and

val ue of rural broadband commrunications.

In the course of the staff study, the subject of rural broadband com
muni cations was found to be relatively unexplored. In particular, no
anal yses were found which considered the utility of broadband in relation
to the fundanental factors underlying the sudden reversal of growth
trends in rural America depicted in nost recent Census statistics. There-
fore, in order to gain some clear understanding of what OTA nmight do in
connection with the subject, it first was necessary to originate a con-
ceptual means of relating broadband to the forces underlying this change.
Subsequently, it was necessary to consider how and whether such systens

could actually be deployed and their val ue assessed.

Because of these somewhat unique circunmstances, this study does not
constitute a sinple reply to Senator Tal madge’s query as to how OTA can
be of assistance. Instead, what is reflected in this staff study is a

possi ble course of action the Senate Agriculture Committee m ght
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weigh. OTA's future role and the specific formits assistance m ght
take, therefore, w Il depend upon the Conmittee’s judgnent as to which of the
courses of action spelled out herein, if any, it nmight wish to explore

further.

Wth these qualifications in mnd, the following is a three-part approach

to OTA's participation that the Senate Conmittee m ght consider:

First as an adjunct to hearings the Conmittee might wish to conduct,
OTA could help the Conmittee to assenble a panel (s) to exam ne and verify
or refute the findings described in this report. Topics to be covered

coul d include:

«the present and probable future trends in rural growh;

«the inpact of broadband communications on probable growh

trends;

e.constraints to wider application of broadband conmunications in

rural areas;

«the need for system denonstration and the nunber and type
of system denonstrations which should be conducted, including

criteria for site selection;

.consideration of the possible need for, and best form of,
Federal involvement in rural broadband applications in the

system denonstration phase as well as in subsequent prograns; and
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. consideration of the possible role of OTA in helping the

Committee to assess and nonitor the programs suggested above.

Second, OTA nmight begin a continuing assessnent programto help the
comrittee monitor: 1) tel ecomunications experinents in or applicable to
rural areas; and, 2) the progress of the Trenpeal eau County project and
any system denonstrations undertaken. Wth regard to the second task,

a critical feature would be assessing the inpact of telecommunications on
the characteristics of life in rural areas affected. (Assessing whet her
these inpacts night be desirable is outside the scope of OTA activities.
The purpose of this nmonitoring effort would be to provide the commttee

with data from which a judgnent could be nade.)

Third, on an as-needed basis, small assessments involving either
panel s or other nechanisms could be conducted to integrate the data of
the nonitoring efforts with other data, including the prelininary findings

of this study.

Because any system denonstration will require several years, what is
proposed here is a long-termrelatively |lowcost activity. An estimated

| evel of effort and cost is as follows:

«1/2 manyear/year of senior staff =$17, 000
«1/2 manyear/year of support staff 9,000
«1/3 manyear/year of secretarial support ~ 5,000
.average yearly cost of panels, small

contracts, etc. ~30, 000
.contingencies including staff travel = 4,000

$65, 000/ year
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It is anticipated that OTA's participation in the project would be
reviewed by the Technol ogy Assessment Board at |east biyearly. At these
tines, both the progress and the adequacy of OTA's effort would be subjects

of eval uation.

I V-100



10.

11.

12.

CHAPTER IV

Ref er ences

Carroll, R L. and Larson, T. L., Feasibility Study Report on a
County-wi de Cable Television Service for Trempealeau County, W sconsin:

(Arcadia, Wsconsin: prepared for the Trempealeau Electric Coopera-
tive), 23July 1973.

Hey, Tom *“Rural Conmmunications Co-op: O the People,” Rural
El ectrification Magazine, My 1974

Bortz, P., Spongberg, R and Venditti, F., Broadband Conmunications

in Rural Areas: final report to the Executive Ofice of the President,
O fice of Tel ecommunications Policy. (Denver:  Denver Research
Institute), Novenber 1973.

W sconsin Cooperative, Government Summit Conference, 19-20 March 1975.

Rivkin, Steven R, “ANew Role for Cooperatives? Bringing Broadband
Conmuni cations to the Countyside,” Rural Electrification Mgazine,
May 1974.

Sinder, Brian, “Educational Applications of Two-way Interactive Cable
Conmuni cations in the WACC Service Area:" prepared for Western Wsconsin
Comuni cations Cooperative and the Eight Participating School Districts,
Decermber 1974.

Ral ph E. Evans Associates, “Budgetary Estimte: Western Wsconsin
Communi cations Cooperative,” Trempealeau County Interactive CATV
System Phase I, May 1974.

Western W sconsin Conmuni cations Cooperative, Supplenment to preapplication
for Federal assistance, FHA Form #AD621, 23 January 1974.

U.S. Congress, House, Committee on Agriculture, Briefing Statenent
on Western Wsconsin Cable TV System Trempealeau County, W sconsin,
Comunity Facility Loan.

Meistad, Gordon, Stevens Point, Wsconsin, personal interview on
10 Decenber 1975.

Kirkman, Denni s, Nilsestuen, Gerhard and Urban, Bill, Trempealeau,
W sconsin, personal interview on 11 Decenber 1975.

Capps, WIlis W, State Director, Farmers Home Administration, Wsconsin,
Letter to Gerhard Nilsestuen, President, regarding the Western

W sconsin Comuni cations Cooperative Application for a Farmers Hone
Admini stration Comunity Facilities Loan, 7 June 1974.

I'V-101



13, Capps, WIlis W, State Director, Farners Home Adninistration, Wsconsin,
Letter to Gerhard Nilsestuen, President, regarding the Western Wsconsin
Comuni cations Cooperative, 22 July 1974.

14, Hurdin, Sam and Schneider, Robert, Stevens Point Wsconsin, personal
interview on 10 Decenber 1975.

15. Guthrie, Paul, Madison, Wsconsin, personal interview on 12 Decenber 1975.

16.  FmHA AN No. 18(442), Priorities for Funding Comunity Facility Loan
Appl i cations.

17. Elliott, Frank B., Admnistrator, Farmers Hone Administration, Letter
to Wiliam MIls, Ofice of Technol ogy Assessment, 23 Decenber 1975.

18. The Rand Corporation, “Using Cable Television for Public Services in
Spartanburg:'" Response to NSF 74-8, Phase Il, submitted to the
Nati onal Science Foundation in response to NSF 74-8, Phase 11,
January 1975.

19. Lucas, WIliam personal interview in Spartanburg, South Carolina,
3-4 February 1976.

20. Heatherly, Jocelle, personal interview in Spartanburg, South Carolina
on 4 February 1976.

21.  Lucas, W A, “Two-way Cable Communications and the Spartanburg
Experinents,” The Rand Corporation Paper Series, August 1975.

22. Schinn, Allen and Brownstein, Charles, personal interviews on
28 Decenber 1975.

23.  Bazenore, Judith, personal interview at Spartanburg, South Carolina,
3-4 February 1976.

24, Herring, Gordon, personal interview at Spartanburg, South Carolina,
3-4 February 1976.

25. N cholson, V., “Rural Extension Techniques And Systens,” NCTA 74-105.
26. FCC Rules and Regul ati ons.
27. U S. Congress, House, Committee on Interstate and Foreign Comrerce,

Subcommittee on Communi cations, Cable Tel evision: Promise versus
Regul atory Constraint, U S. CGovernment Printing Ofice, January 1976.

28. Cabinet Committee on Cable Communications, Cable, A Report To The
Presi dent, U.S. Government Printing Ofice, 1974.

29. Baer, W S., Cable Television: A Handbook For Decisionmaking, (The
Rand Corporation, RS-1133-NSF), February 1973.

IV-102



30. Hallowell, M L., cd., Cable Handbook 1975-1976, (Washington D.C.:
Comuni cations Press, Inc.), 1975.

31, Cohen, R E., “Regulatory Report/Broadcast, Cable Industries Face
O f on Cable Reform Plan,” National Journal, 7 February 1976.

32. Cable Television Information Center, The Uses of Cable Conmunicati ons,
Washi ngton, D.C., 1973.

33. Farmers Home Administration, Ofice of the Admnistrator, Priorities
for Funding Conmunity Facility Loan Applications, 4 Novenber 1975.

34, Kay, Peg, Social Services and Cable TV: draft report for the National
Sci ence Foundation, obtained Decenber 1975.

35. Booker T. Washington Foundation/Cablecommunications Resource Center,
A Prelimnary Review of Current Practices One Trends in Rural
Tel ecommuni cations Devel opnent And Recommendations For Future Devel op-
ment: prepared for the Econonic Devel opment Administration, Ofice
of Econonic Research, U.S. Departnent of Conmerce, August 1975.

36. Rhodes, Maurice, Letter and materials to Getchen Kolsrud, Ofice of
Technol ogy Assessment describing the Blue Ridge Electric Menbership
Corporation’s feasibility Study of a Cable TV system 3 February
1976.

37. Letter to Ronald Knouse, Blue Ridge Electric Menbership Corporation,
describing the Consideration of the Cable Television Information
Center on the proposed Blue Ridge System 15 August 1973.

38. U S. Congress, Senate, S. 1219.

39. U S Congress, House, H.R. 5319.

40. U S. Congress, House, H.R. 244, 14 January 1975.

41. U S. Congress, House, H.R. 4564, 10 March 1975.

42, U S. Congress, Senate, S. 1257, 20 March 1975.

43. U S. Congress, House, H.R. 9630, 21 January 1976.

44, U S. Congress, House, Conmittee on Interstate and Foreign Conmerce,

Educational Broadcasting Facilities and Tel ecommuni cations Denpnstration
Act of 1976: Commttee Report 94-772.

45. U S. Congress, House, H.R. 9289.

I'V-103



APPENDI CES
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REQUESTI NG LETTER FROM SENATOR TALMADGE

MEHMAN 1. TALMADGE, GA., CHAIRMAN

JAMES 0. EASTLAND, MISS. CARL T. CURTIS. NCBR.
GEORGE MC GOVERN K ™N.B.0AK. GrOmGE D. AIKEN, VT
IAMLE B, ALLEN, ALA MILTON M. YOUNG. N. DAK
MUBC KT Mo UMFRAEY, MINN MOCEAT DOLE, KANS
WALYLN D, hUDDL HENRY BE LLMOM, OKLA

e e o ek v, Alnifed Diafes Denate

c M. MOUSER, MOUSER, CLERK
COMMITEE ON
AGRICULTURE AND FORESTRY

W ASHINGTON, D.C. 20510

June 25, 1974

Emlio Q Daddari o

Director

Office of Technol ogy Assessment
300 New Jersey Avenue, " S. E

Washington, D. C 20515

Dear M. Director:

For all of ny career, | have been seriously concerned
about the problem of equity for rural people. I have had
some successes and sone failures in dealing with this problem
but the fact remains that it is very difficult to deliver
basic human services to people who live in low density cir-
cunstances in the American countryside.

Therefore, | was very excited to receive the enclosed
good letter from Russell A O Neal, GCeneral Manager of the
W sconsin Electric Cooperative Association concerning the
use of broad-band two-way telecomunications in rural areas.
As you will see fromM. Kaye's encl osed paper on transport -
ation of older Anericans in rural areas, he suggests that

sone transportation of people in rural areas nmight be supplanted
with just such a system

| am al so enclosing a copy of Rural Electric nagazine
whi ch describes some “of the activities which rural electric
coo,oeratives are doing in regard to cable television, as
wel | as the New Rural Society Project of Dr. Peter Col dmark.
This material is on pages 12-20.

| also call your attention to a communications satellite
whi ch was | aunched recentl?/ that will be used to train rural
par a- pr of essi onal s in Appal achia and the Rocky Muwuntain States,
and then will be turned around to beama signal to I|ndia.
From what | have seen of this project, it was hastily con-
ceived and | aunched before there was a clear understanding
by anyone of what was to be acconplished. However, it is
an exanple of the fact that communications can play an
i nportant role in reaching rural people, providing some types
of services, educating and inform ng.

Al



Emilio Q Daddario page 2 June 24, 1974

I am aware that the FCC is still groping with
the notion of what it wants cable television to be, and this
indecision has caused delays in exploring the full potential

of the concept of a “wired nation”.

But it seems to me that we already are a wired nation.
It is under standing that with sonme nodifications, |ines which
carry electricity can also carry television pictures. There-
fore, it would appear that the rural electric systens which
are already in place in rural areas could provide a vital new
service for rural people at a limted cost.

However, it is not the intention of the rural electrics
to capture all of cable television in rural areas. Mny and
perhﬁﬁs nost of these cooperatives may not want to get involved
at all.

But for those which mght want to get involved -- for
that matter, for any-individual or group which night want to
get involved, the potential for using conmunications technol ogy
as one of the components that make up the concept of broad
based rural comunity devel opnent is a new bal |l gane.

Therefore, | would appreciate it if OFA would consider
a project to deternmine the feasibility and value of experinenta
efforts to devel op public service for rural areas through the
use Fr.broadband conmuni cations techni ques, whether cable or
satellite.

If it would be helpful to your staff in determning
whether to attenpt this project, | would be pleased to put
themin touch with M. Kaye, Dr. Goldnark and the Nationa
Rural Electric Cooperative Association.

Wth every good wish, | am

Sincerely,

Y i L Z%ng?&,

HERVAN E. TALMADGE
Chai r man

CC: Ira Kaye
Russel [ A. O Nea
Dr. Peter Gol dmark
Tom Hoy
Robert Partridge
David Ham |
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PERSONS | NTERVI EMED

Gary A pert, ADT Security Systems, Denver Col orado

A J. Anderson, Communications Department, State of Col orado,
Denver, Col orado

Frank Ashford, Darco Telenetering Systems, Omaha, Nebraska
W/ liam Barnhart, Cadco, Inc., Garland, Texas

John R Barrington, Home Box Office, Inc., (Time Corp.), New York,
New Yor k

George Bartlett, National Association of Broadcasters. Washington, D.C

Rashi d Bashshur, Departnent of Medical Care Organization, University of
M chi gan, Ann Arbor, M chigan

Judith Bazenore, The Rand Corporation, Spartanburg, South Carolina

Calvin Beal e, Econonic Research Service, US. Department of Agriculture,
Washington, D.C

Layne Beaty, O fice of Communications, US. Departnent of Agriculture,
Washington, D.C

Brian Belcher, TOCOM Inc., Irving, Texas

Bl ai r. Benson, Col dmark Communi cations Corp., Stanford, Connecticut
Mchael Blair, Reuters, Ltd., New York, New York

| ssac Bl onder, Bl onder-Tongue Laboratories, Inc., Od Bridge, New Jersey

John Bowl es, Conmmunity Facilities Division, Farmers Home Administration,
U. S. Departnent of Agriculture, Washington, D.C.

Charles Brady, Indian Health Service, US. Departnent of Health, Education
and el fare, Washington, D.C

Brian Brock, Darco Telenetering Systens, Omaha, Nebraska
Charles Brownstein, National Science Foundation, Washington, D.C

Robert Burgers, Northwest Conputer Services, Mnneapolis, M nnesota



WIliam Burns, First National Bank of Lafayette, Lafayette, Col orado

Edward Cal | ahan, Anerican Tel evision and Communi cations Corporation,
Denver, Col orado

Lita Colligan, Rehabilitation Services Adm nistration, U S. Departnment
of Health, Education and Wlfare, Washington, D.C.

WIlliam Cements, Muntain Bell Telephone Conpany, Denver, Col orado
Howard Crispin, Scientific - Atlanta, Inc., Atlanta, Ceorgia

Larry A Day, Continental Telephone Service Corporation, Bakersfield,
California

Robert V. C. Dickinson, E/ Corn Corporation, Berkley Heights, New Jersey
Davi d Dixon, Rural Health Associates, Farnington, Mine
Floyd English, Darco Telenetering Systens, Omaha, Nebraska

Ann Erdman, Ofice of Telecommunications Policy, Departnent of Health,
Education and Wl fare, Washington, D.C.

Donal d Fl ansburg, Muntain Bell Tel ephone Conpany, Denver, Col orado
Denni s Col dstein, Appalachian Regional Conm ssion, Washington, D. C
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Marvin Halton, AT&T, Washington, D. C
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Samuel B. Harvey, Singer Corporation, New York, New York

Jocel | e Heatherly, Spartanburg Technical College, Spartanburg, South Carolina
CGordon Herring, TeleCable Corporation, Norfolk, Virginia

C. Palmer Hickey, Business and Industrial Loan Division, Farmers Home
Administration, U S. Departnent of Agriculture, \Washington, D. C

Carol Lee Helwich, Coldmark Communications Corp. , Stanford, Connecticut
Larry Higgins, United Bank of Denver, Denver, Col orado
Edward D. Horowitz, Home Box Office, Inc. (Time Corp.), New York, New York

Tom Hey, Witer for the National Rural Electrical Cooperative Association,
Washington, D. C
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Ira Kaye, Consultant to Congressional Rural Caucus, Washington, D.C
Peg Kay, Consultant, Washington, D.C

Joseph Kelly, Manhattan Cable (Tinme Corp.), New York, New York

Denni s Kirkman, Trenpeal eau Valley School Cooperative, Trenpeal eau, W sconsin

Jans Kliphuis, Intech Laboratories, Inc., Roskoskoma, New York
Donal d Knowl ton, Col orado Cooperative Council, Denver, Colorado
Charles Lowe, TOCOM Inc., Irving, Texas

W liam Lucas, The Rand Corporation, Spartanburg, South Carolina and
Washi ngton, D.C.

Capt. WIIliam MCaa, Boul der County Sheriffs Departnent, Boul der, Col orado

Sergeant Frank MCarron, Philadelphia Police Department, Philadelphia. Pennsylvania

Kenneth W MCharen, Tulsa Public Schools, Tulsa, Cklahoma

Alan Mltz, Bankers Trust Conpany, New York, New York

Dr. Roger Mark, Boston Gty Hospital, Boston, Massachusetts

Raymond J. Marks, Public Service Conpany of Col orado, Denver, Col orado
Gordon Meistad, Trenmpealeau Electric Cooperative, Trenpeal eau, Wsconsin
S. Byers MIler, Bank Adnministration Institute, Park Ridge, Illinois
WIliam More, Union Trust Conpany, Stanford, Connecticut

Tom Mul herin, |NTERACT, Dartnouth - Hitchcock Medical Center, Hanover, New
Hanpshire

Victor Nicholson, Cable Television Information Center, Washington, D. C

CGerhard N | sestuen, Trenmpeal eau County Association of Cooperatives,
Trenmpeal eau, Wsconsin

Donald Norman, Farners Hone Administration, WIliamson, North Carolina

Gary Nugent, Extension Service, U S Departnent of Agriculture, Wshington,

Dr. Jack ONeill, Mtre Corporation, MlLean, Virginia
Robert Ottnman, Western Tel ecommunications, Inc., (WIC), Denver, Colorado
Joseph Paglia, Philadel phia Police Departnent, Philadel phia, Pennsylvania

Ben Park, Alternate Media Center, New York University, New York
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Dr. Louis Sasnor, Westinghouse Health Systens, Mam, Florida

James Schrei ser, Teleprompter, Inc., New York, New York
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Rod Thomas, First National Bank of Denver, Denver, Colorado
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APPENDI X C

HEALTH NEEDS | N RURAL POPULATI ONS

The purpose of this Appendix is to exanmine the health services and
needs of rural populations. Analysis of the health care needs of rural
areas is difficult because of the lack of honpgeneity anmong rural popul a-
tions. Differences in econonmics, occupations, and population density and
di spersal anong rural areas limts the conclusions which can be drawn.
Neverthel ess, on an aggregate basis there are sone “significant general

differences between health “in rural and urban areas.

Avail abl e data on health characteristics suggest a number of inportant
needs in rural areas including:
«need for increased primary health, nedical specialist,

and dental care;

«need for greater accessibility to nedical facilities

and services;

«need for increased energency medical services; and

«need for continuing medical education for physicians,

specialists, and other allied health manpower.

mnthe follow ng pages, the various health conditions, resources, and
services of rural areas are discussed. The factors and reasons for the
exi stence of these health care needs are exami ned, and recent federal

initiatives related to rural health services are highlighted.
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Health Conditions in Rural Areas
Health conditions in rural areas can be identified fromthe rates
of chronic diseases, nortality, and injury anong rural populations. Conpar-
isons are made with metropolitan rates to illustrate the differences of

health conditions in rural popul ations.

Chronic medical conditions such as heart disease, diabetes and asthma
are nore prevalent in persons between the ages of 17 and 64 living outside
metropolitan areas than in persons living in netropolitan areas. There
is an even nore dramatic difference in chronic illness for persons 65 and
over. Approxinmately 50 percent of farm persons and 47 percent of non-farm
persons over 65 from nonnetropolitan areas suffer fromlinmtation of activity
due to chronic illness conpared to 39 percent of persons of simlar age
living in netropolitan areas (1-18). Several reasons which may account
for this are the lack of availability of medical care to pernmit early
detection of such conditions, lack of know edge on the part of populations
about the necessity for diagnosis and medical treatnent and the distances
whi ch nmust be travelled to obtain nedical care. Mney necessary to pay
for medication and medical service and sociol ogical reasons, such as fear
of separation fromfamly, my also inhibit persons from obtaining medical

treatnent.

Two factors denonstrating health conditions are the rates of infant
and maternal nortality. The data show that infant and maternal nortality
rates are higher in nonmetropolitan areas than in metropolitan areas.
There are 23.0 infant deaths per 1,000 live births in nonmetro areas
conpared to 21.1 in netro areas. There are 26.4 maternal deaths per
100,000 live births conpared to 23.6 for netro areas (1-16). There is no

definitive explanation for this difference, however nore deliveries are
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likely to occur in a nonnedical environment in rural areas due to the
di stances that nust be travelled to receive nedical assistance. This
factor introduces a greater elenment of risk, particularly in conplicated
deliveries. In addition, lack of medical specialists for prenatal care
in nonnetro areas may contribute to the higher incidence of infant and

maternal nortality in those areas.

An unpubl i shed HEW report showed that rural nonfarm residents had a
higher injury rate than did either rural farmresidents or metropolitan
residents. Persons injured were defined as those needing nedical attention
or limted in activity for at least one day. In netropolitan areas
approxi mately 247 persons per 1,000 were injured annually conpared to
256 rural nonfarm persons per 1,000 and 225 rural farm persons per 1,000
(1-18ff.), The reasons for the higher injury rate among nonfarm rural
peopl e are unknown al though sone hazardous occupations such as mining
are found in nonfarmrural areas. However, it appears unusual that farm
residents showed the lowest injury rate considering the type of work they
do. Farm work, the distance which nmust be travelled to obtain assistance,
and the condition of the roads may result in a lowering of the reporting
rate and therefore result in a statistically lower injury rate. According

to an article published in Rural and Appalachian Health, “the Vst Virginia

State Road Conmission reported that in 1965 within an eight-county area

only one-fifth of the road mleage met mninum specifications” (2-41).

Anot her factor indicating health conditions of rural populations is
the rejection rate of persons for mlitary service. Statistical evidence

provi ded by USDA shows that rural residents between the ages of 27 and 34
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had a rejection rate for the mlitary service for physical and mental
health conditions at |east twice as high as those from netropolitan areas
and residents from small cities and towns of 25,000 (1-18). This provides

anot her indication of the health conditions of rural populations.

Heal th Resources of Rural Areas
Heal th resources in rural areas include health facilities, nmanpower,
and energency nedical services. The degree of accessibility of those

resources to rural residents is also jnportant.

Heal th manpower is traditionally concentrated in areas with greater
concentrations of people (I-1). Rural populations have less than half as
many doctors per capita as do urban areas. O the doctors serving rural
areas there are proportionately nore general practitioners than there are
speci al i sts. In contrast, metropolitan areas have a greater number of
specialists than general practitioners. According to the USDA report,
in 1970 there were 16,457 general practitioners, 16,377 specialists, and
4,507 hospital -based, nonfederal physicians serving nonnetropolitan areas.
There were 34,359 general practitioners, 121,731 specialists, and 61,596
hospi tal - based physicians serving netropolitan areas. The ratio of physicians
per 100,000 popul ation for nonnetropolitan areas was 30.4 for general
practitioners, 30.3 for specialists, and 8.3 for hospital-based physicians.
The ratio of physicians per 100,000 for metropolitan areas was 23.0 for
general practitioners, 81.5 for specialists, and 41.2 for hospital-based
physicians (1-7ff.), There are proportionately fewer dentists, pharmacists,
and registered nurses serving rural areas conpared to those serving urban
areas. In 1966 and 1967, there were 54.7 pharmacists per 100,000 in

netropolitan areas conpared to 43.7 for nonnetropolitan areas; 332.1
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regi stered nurses per 100,000 for nmetro areas conpared to 223.0 for nonnetro
areas; and 61.7 dentists per 100,000 for netro areas conpared to 35.5

for nonnmetro areas (I-9ff.).

A variety of reasons can be advanced to account for the phenonenon
of a shortage and maldistribution of health manpower. In the case of
physicians, there is evidence indicating that a rural background is a strong
contributing factor in a physician’s choice of a rural practice. Al nost
hal f of the physicians practicing in tows of 2,500 or less are from comunities
of simlar size (3-11ff.). Cooper states that “practice in a small comunity
is more likely to be the choice of those who grew up in small comunities
than of those who did not” (4-940). In addition, factors of location of
the nedical school attended by the physician and the location of the
internship and residency also tend to influence the choice of location or

practice. According to an article published in the Journal of Medical

Educati on:

“Current nedical education is not, for the nost
part, designed to train and encourage rural practi-
tioners. Though there are wel cone signs of change,
nedi cal students still receive nost of their training
in institutions which are oriented toward special
practice and secondary and tertiary care of inpatients.
Since students receive very little exposure to famly
practice in general, it is unrealistic to expect
themto enter rural practice” (5-886).

QG her reasons for the maldistribution of physicians and shortage of
physicians in rural areas arise fromsonme of the unique features of a rural
practice for both the general practitioner and the specialists. In general,
the rural physician is characterized as a person who is isolated from peer
consultations and referrals. He or she is isolated fromeasily accessible
information regarding new nedical trends and procedures. The rural

practitioner nmay have difficulty locating his or her practice close to
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facilities which may be equipped with the |atest medical instruments and
technology. And, too, the rural physician is in a position which requires
service to a greater nunber of people distributed over a larger land area.
The generalist physician in a rural practice is confronted with cases
requiring specialist attention. Yet the resources are often not available
to the physician to effectively refer and assist patients in such situations.
The specialist in rural practice finds that in order to neke the practice
econonically feasible, a large portion of tinme nust be spent on generali st
cases thereby dimnishing the prospects of furthering his or her devel op-
ment in the work for which training was received (10-55). Phillips and his
col | eagues have noted in a study that:
“The social and econonic nature of rural areas

repel nost young physicians, even those considering

sol o practice, as well as their famlies. None (of

the physicians contacted) were particularly enchanted

with the | ow econony, the poor school systens, sparse

popul ation, the paucity of cultural opportunities, the

i solation from nodern nedical facilities and the round

the clock practice, especially when these were conpared

with the advantages of urban life. Even the energetic

outdoors man or the disenchanted city dweller seeking

the bucolic country life found the small country

community cramped, linmted and confining” (6-1263ff.).

Anot her contributing factor to the shortage of physicians in rural areas
is the increasing nedian age of rural doctors and the difficulties comunities
have in replacing physicians who |eave, retire or die. A study of 20
rural counties in Mssouri showed that between 1958 and 1973 there was
a 33 percent attrition rate of MDs serving those areas. In 1958, there
were 100 practicing physicians. The greatest |osses were due to death
and migration but retirenent was also a factor. For the period between

1965 and 1973 the counties lost 22 Mds. O those lost, ten noved, nine died

and three retired (7-313ff.). Taylor and his col |l eagues have indicated that
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“Whet her caused by a national shortage of physicians, or by naldistribution,
or both, younger physicians are failing to replace established practitioners

who |eave rural practices due to death, retirement, or overwork” (5-885).

Reasons for the disproportionate distribution of dentists, and other
categories of health manpower may also be attributed to factors simlar to
those for physicians. For dentists, netropolitan areas are more appealing
due to the larger nunber of persons to be served per unit area and the
greater access to the equipnent, facilities and support staff necessary for
a practice. In the case of nurses and pharnacists, these fields have been
linked traditionally to primary health service facilities and manpower in
the role of support staff. As such, choice of location in a rural area would
seem less likely for those in the field. Concurrently, the econom c advantages,
advancenent possibilities and continuing education incentives for those in

nursing and pharmacy are greater in the nore densely popul ated areas.

Anot her factor related to health resources for rural populations is the
availability of health facilities. Statistics show that there are propor-
tionately nore hospital beds per capita for rural areas than for metropolitan
areas. The USDA report states that there were 7,123 hospitals in the US in
1970. O that nunber, 82% or approximately 5,800 were comunity hospitals.
Overall, there were 977.3 hospital beds per 100,000 in rural areas conpared
to 719.2 beds for urban areas. Further analysis of hospital facilities in
netro and nonnetro areas showed that nonnetro areas had both proportionately
nore long term hospital beds for psychiatric care and nmore comunity hospital
beds for short termcare than did nmetro areas. There were 370.6 psychiatric

beds per 100,000 in nonmetro areas compared to 207.2 psychiatric beds in



metro areas. There were 497.6 conmmunity hospital beds per 100,000 for

nonnetro areas conpared to 394.1 for netro areas (1-12ff).

These facts present an interesting disparity in the distribution of
physical and mental health facilities among nmetro and nonnmetro areas. In
the categories of hospitals, rural areas have relatively nore facilities.
The reasons for the existence of nore hospitals can partially be explained
by the federal nonies provided for construction of nedical facilities in the
H I l-Burton Act based in part on the philosophy that the introduction of
facilities to underserved areas would attract nmore health nmanpower to those

areas. This is hypothesis was essentially disproved by the prograns which built

a nunber of community health clinics or hospitals for the purpose of attracting
heal th manpower and increasing health services to certain rural areas.
Comunities continued to experience difficulty in attracting and keeping
physicians and other allied health manpower despite the new buil dings and

equi pnent  (2-38ff.).

The reasons for the disparity in nental health facilities between netro
and nonnmetro areas are unclear. However, traditionally state and private
nmental institutions have been placed away from | arge concentrations of
peopl e, and hence have been located in rural areas. Another pertinent
and unanswered question related to the location of mental health facilities
is: are the patients in these rural institutions fromrural or from urban

areas?

The correlation of inadequate manpower, distribution of facilities, and
the extent to which the facilities can be furnished with nodern equi pment
directly affects the quality of health resources for rural populations. It

appears that the existence of a greater proportion of hospital facilities
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in rural areas does not necessarily conpensate for the health problens which

rural people face.

Accessibility of health resources is a key aspect of health care for
rural popul ations. One type of accessibility is physical and is related to
the distances which people must travel to health resources and the transpor-
tation systems available to them Despite the fact that there are nore
hospital beds for rural populations, rural people nust still travel considerably

more distance to receive health care or emergency nedical services. Statements

made in Rural and Appal achian Health give a revealing _pi cture of rural
Appal achian health manpower and facilities problens.

..."In a county where about half of the famlies
earn less than $3,000 annually and the proportion of
wel fare cases is higher than the state norm travel
is too expensive for the mpjority. The county des-
perately needs transportation to out-of-county hospitals,
as well as local energency care and local practitioners.
There are many such areas in the Appal achian region.
where because of a lack of personal resources, inade-
quate public support of essential services, and unavail -
ability of health care, significant proportions of the
popul ati on have gone without any expert crisis medical
care for many years. In these areas Hill-Burton built
hospitals are understaffed and underused. In some of
these hospitals entire wings are closed due to a shortage
of physicians and nurses” (2-38ff.).

Rural persons not living in close access to health facilities or service
areas have nore difficulty obtaining primary health care or energency nmedical
service. Because the nost common node of transportation for people in rural
areas is the automobile, those persons who do not have access to a car can
have great difficulty in obtaining nedical assistance. In addition, the
roads and hi ghway systens in sonme rural areas are at times inpassable,
making routine and emergency health care inpossible. In addition to
Appal achi an areas these problens are also readily apparent in the northern
regions of this country in areas such as Al aska, Mine and the Northern nid-west

states.
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The other type of accessibility is financial and is related to the
costs of health care and provisions to pay for it. The cost of health care
for many rural people is a limting factor in terns of health resources
accessibility. The economc characteristics of rural areas show that
14 percent of rural people are below the poverty level conpared to
9.7 percent of netropolitan populations (8-16). In addition, the non-poverty
| evel incones are also lower in rural areas. Concurrently, statistics show
that rural residents have a lower rate of hospital and surgical insurance
than do urban residents. The percentage of metropolitan residents not
covered with hospital insurance was 17.5 conpared to 24.2 for rural nonfarm
residents and 36.8 for rural farmresidents. The percentage of metropolitan
residents not covered with surgical insurance was 18.9 conpared to 25.5

for rural nonfarmresidents and 38.8 rural farmresidents (I-23).

The reasons for the greater insurance coverage of metropolitan residents
may be explained largely by the group insurance available through conpany
enpl oynent plans. Another reason for the difference may be a |ack of know edge
on the part of rural residents about insurance coverage, and economc ability

to pay for coverage -- particularly in the group just above the poverty |evel.

One final health resource which should be exam ned for rural areas is
the availability of enmergency medical services. A great portion of the grants
made possible by the Emergency Medical Services Act have been directed toward
nonmetropolitan areas. However, the inplications for rural popul ations of
transportation, distance to health facilities, and health manpower shortages,
render a rather bleak picture for those who require energency health care.

Utilization of Health Services in Rural Areas

The extent to which rural populations utilize the health resources

available to them may be related to the health conditions of those popul ations.
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Uilization can be deternmined by several factors such as frequency of visits

to physicians and the rate of hospitalization for rural populations.

CGenerally rural nonfarm residents used physician and dental services
with slightly less frequency than nmetro popul ations. However, rural farm
residents showed a sharply lower frequency of physician visits. In
addition, statistics show a dramatic difference in the nunber of visits
to specialists by rural residents conpared to urban residents (1-11).
These differences in rural areas reflect the manpower shortage, a |ack
of know edge of the available services, the lack of funds necessary to pay
for health care, and transportation difficulties. The differences also
suggest inadequate reporting nmay be one reason for the |ower incidence

figures.

The hospitalization rate of rural nonfarmresidents is higher than that
of persons living in metropolitan areas. The rural farmrate is | ower except
for persons over 65. According to the USDA report for all age groups,
approxi mately 93 persons per 1,000 in nmetro areas were hospitalized in 1968
conpared with 103 per 1,000 from rural nonfarnms and 88 per 1,000 from rural
farms. For persons over 65, 143 per 1,000 from metro areas were hospitalized

compared with 171 fromrural nonfarms and 195 fromrural farnms (1-20).

One hypot hesis which coul d be advanced from greater hospitalization rates
anong nonfarm rural residents may be attributed to the lack of enough
physicians and the type of facilities which provide outpatient care. Another
is that hospital costs have not risen so high as to force a change to out-
patient treatnment where possible. The high hospitalization rates of the
elderly in rural farm and nonfarm environnents may be attributed to the inade-

quacy of health services for those populations, the lack of physicians, the



inability of famlies to provide the type of care necessary for the elderly
suffering from chronic or inmediate illness, and the apparent |ack of
nursing hones and other alternative care facilities. In addition, the
|ack of earlier health care may contribute to greater hospitalization

rates.

Federal Efforts Related to

Heal th Care Delivery in Rural Anerica

The federal efforts inpacting rural health care have increased consid-
erably over the last tw decades. However, these initiatives have largely
been directed toward the general population rather than rural popul ations.
CGovernnental programs have addressed specific problens such as health care
financing, organization, nmanpower education, research and devel opnent, or
health services and quality of care. A few, however, have been directed

toward a very specific population such as indians or nigrant workers.

One new inportant effort being nade at the Federal level is the Rural
Heal th Initiative being conducted by the Public Health Service. This effort
began in July 1975 and is a program designed “to coordinate existing federal
resources admnistratively in order to encourage residents in natural medical
trade areas irrespective of geopolitical boundaries to take an integrated
and holistic view of health care system requirements and priorities.” As

a part of the initiative nore than 100 devel opmental grants will be awarded

in FY 1976 to encourage formation and integration of rural health system

Anot her recent effort which potentially inpacts rural health care

systens is the National Health Planning and Resources Devel opment Act of 1974.



This act is designed to provide a conprehensive neans for addressing equal
access to quality health care a reasonable cost. The legislation provides
the mechani sm for establishing systens for planning, inplenentation and
eval uation of health care delivery in this country. In addition, the

| egislation sets as a national priority inproved health service and care
for rural and underserved popul ations (Public Law 93-641). Therefore,

the inplications if this act for resolving sone of the health care problens

of rural areas are significant.

Findings for Health Needs of Rural Areas
I'n conclusion, an exam nation of the health conditions, resources and
services of rural areas indicates that the health care problems and needs
of those popul ations are significant. Conparative analysis of the health
conditions of rural versus urban popul ations has shown higher infant and
maternal nortality rates and greater incidence of chronic conditions in
rural populations. Rural nonfarm residents have greater injury rates and

a greater percentage of nedical disqualifications for nmilitary duty than

do their urban counterparts.

The health resource information for rural areas indicates a shortage
and mal distribution of physicians (particularly specialists), dentists and
allied health manpower in rural conpared to urban areas. Statistics show

a greater number of community and psychiatric hospital beds per capita

for rual popul ations conpared to urban popul ations. However, the access-
ibility of these facilities in terms of |ocation, available transportation
systenms and costs for utilizing the facility services present severe problens
for many individuals residing in rural areas. In addition, the energency

nedi cal services for rural popul ations appears inadequate.
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65 are proportionately greater than those of metropolitan

mation concerning health conditions, resources and services
following health care needs for rural popul ations:
increased primary health care specialists and dental

s based on the inadequate number of physicians, higher

hospitalization rates, greater incidence of infant and
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facilit

on for military duty;

greater econonmic and physical accessibility to
facilities and services due to naldistribution of

ies and physicians, the distances rural people

nust travel, inadequate transportation services or alterna-

tives,

and | ower insurance subscribership and econonic

deprivation of some rural popul ations;

«need for

enmergency medical services due to chronic illness

conditions, injury rat, and distances to facilities; and

«need for

speci al

continuing medical education for physician,

ists and allied health nmanpower based on physician

i solation, physician (specialist) shortages, |ack of

accessibility to medical peer consultations and referrals.
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In light of these needs and the recent federal |egislation relevant
to the health care problens of rural areas, it is inportant to evaluate
exi sting communi cations experiments as a health service delivery tool for

rural popul ations.
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APPENDI X D

TECHNOLOGY

Thi s Appendi x describes the technologies included in the assessment
and coments upon sonme of the economic factors governing their use. The
technol ogi es described are:

.coaxial cable (cable television)

.translators

. t el ephone

« M Crowave

. conmmuni cations satellite

.fiber optics
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Coaxi al Cable

Cabl e television depends on coaxial cable which consists of a netallic
shield and a hardwire core separated by insulating material. The cable
distributes signals collected at a central point (headend) to the view ng
audi ence. Cabl e systems were initially developed to provide service in
small towns. Today, nore than two decades after the first systens began
operation , alnost half of the 3000 systems in operation still serve

towns with less than 1000 subscribers (1).

Twenty nillion homes are now within reach of cable and about 10 mllion
subscribe to the service at rates of $5-10 per month (1). The
capital investnent per hone served averages around $100 and ranges from
approxi mately $500 in sparsely settled areas (15-20 househol ds per square
mle) down to $40 in nore densely settled areas (greater than 1000 house-
hol ds per square mile). Cable plant costs are $3000 and up per nmile (2-67).
Because of these high costs, cable installation's are generally nade only in
areas wWith population densities of at |east 30-40 househol ds per cable
mle (2-4). A though 30-40 households per nile is a rough rule of thunb
used by private cable operators, it has been suggested that, in rural
areas, as few as 7 subscribers per cable mle (14 househol ds per cable
mle at 50 percent penetration) nmay be economc (3-107). The reduced costs
of installation in easily accessible rural areas is one factor favoring the

| ower figure.

Mre than two-thirds of the cable systens in operation have a channel
capacity of less than twelve channels. Mre typically, the capability is on
order of six channels. By conparison, coaxial cable now available offers

the capability of furnishing 30 to 40 full television channels.
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Transl ators

Federal Conmuni cations Conmission Rules and Regul ations define translators
as broadcast stations ‘. . . operated for the purpose of retransmtting the
signals of a television broadcast station, another television broadcast
translator station, or a television translator relay station by means
of direct frequency conversion and anplification of the incomng signals. . .*
(4-74701). Translators are used to receive signals at strategically located
points and to distribute those signals t0 areas where acceptable signals
cannot be received directly fromthe originating broadcast station. Dis-
tribution is acconplished by “translating” the signals to another channel
to avoid interference with the originating station, and rebroadcasting
the signal over the air. One translator is required for each signal received

and rebroadcast ed.

As stated in Broadband Communications in Rural Areas prepared by

the Denver Research Institute (2-4 )
“Translators provide the |owest cost way of providing
one-way broadband service in rural areas. In Uah, which
has a well-devel oped translator network, virtually the
entire popul ation receives several channels of television,
and cable television has nade few inroads. In countries
such as Japan, extensive translator networks provide
television service in rural areas at |ow cost.”
The capital costs per household to supply six channels of television
with good signal quality in sparsely settled areas (15-20 househol ds per
square mle) willrange from $10-50 dependi ng on the equi pnent used and the

hei ght of the broadcast antenna. These costs will be approximtely

$70 in comunities with 100 honmes and $7 in communities with 10,000 honmes (2-35).
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Al t hough approxinmately 3000 translators are in operation in the
United States, there is no accurate estimate of how many househol ds depend
on translators for television service (5). Several factors, such as
regul atory inpedinents (discussed in the next section) and the fact that
subscriber revenues are difficult to obtain since those not paying can
still receive the signal, have linited the use of translators in the

United States (2-5).

Two technical considerations limt translator use. First, as mentioned
above, because translators broadcast’over the airwaves, anyone can
pick themup making it difficult to collect revenues. This could be
renedied with “scramblers” which woul d make the signal neaningless for
television sets without decoding equipnent. Such equipnent could be
charged for nonthly as in cable systems. However, hardware costs are
about $50 per household, a cost which mght be reduced by further technical

devel opnment (2-5). (Scrambl ers woul d al so require regul atory changes.)

Anot her technical characteristic of translators is that signal quality
degrades so as to be unusable after several translations. One reason

is that translators use anplitude rather than frequency nodul ation.

Another is the sinple and relatively inexpensive design of many translators
(2-5). If translators are to see more frequent use in rural areas, the

tradeoffs in these characteristics should be exam ned.

As indicated previously one translator is required for each signal.
Signals fromnore than one translator can be transmitted froma given
antenna. However, spectrum availability limts the number of channels
whi ch can be provided to six to eight. There is the possibility of nore

in very renote regions (2-4).
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Transl ators provide one-way signals to the consumer. Return

capability could be provided via tel ephone.

Tel ephone

The tel ephone system depends on a variety of transmission nmedia to
transmt voice and data. Signals are distributed |ocally over small gauge,
nar rowbandwi dth copper wires; transported intermediate distance by coaxial
cable trunks; and transported |long distances by terrestrial, or satellite-
borne, high frequency (mcrowave) radio systenms. Tel ephone systens have
effectively served the general public (mre than 94 percent of the house-
holds in the United States), business and governnment. New services are
being continually proposed (e.g., automatic meter reading) to nore efficiently

utilize the extensive local residential distribution network.

However, as stated by the Denver Research Institute (2-6).

“It is unlikely that telephone lines can be used
for video signals in analog formor with present digital
coding techniques. As digital telephone systenms are
introduced in rural areas subscriber response capability
for applications such as polling could be provided for
minimal additional distribution plant cost. However,
because subscriber response services have not yet been
defined as a need or a potential market, current digitally-
based tel ephone systems designed for rural areas do not
provide such capability. There is potential for shared
tel ephone and television plant as the technol ogy of
digital television transmssion is further devel oped over
the next ten to twenty years.”

M crowave

Integration of rural teleconmmunications systems; whether cable or
translator, both can be acconplished with nmicrowave relay systems (however,
present regulations prohibit such use for translators). Mcrowave relays
are used for transporting |arge amounts of information point-to-point
over line-of sight distances (15-30 mles) or further if repeaters
are used.
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Capital costs for transmt-only or receive-only equiprment for trans-
porting 12 television channels, using 10-foot dish antennae are $80, 000-
$100, 000 each. Repeaters (receive/transnit stations) cost approxinmately
$160, 000- 200, 000 each (2-95ff.). For two-way conmmunications, transmtter
and receiver equipnment would be required at each location. It is also
possible for subscribers to |ease channel space on established comon-carrier
m crowave systems. The typical rate for one-way, CATV-type service, if,
for exanple, eight channels were transported 100 miles, would be approxinmately
$20 per channel-nile per month, or $16,000 per nonth. Rates will vary as a

function of distance and nunber of channels (6).

Communi cations Satellites

A communi cations satellite serves as a microwave relay in space.
Such satellites are placed in a geostationary orbit so that their position

remains fixed over a particular |ocation on earth. Because nicrowave

repeaters transmt along a line-of-sight path, location of such repeaters on a

satellite permts coverage of a large portion of North Anerica by each repeater,

rather than, as in |and-based relays, requiring one repeater every 20 to 30 mles.

Receive-only earth stations are now available for $65, 000-75, 000
and can be |ocated at the head-end of a single cable television system
or centrally located to provide direct service to a nunber of cable systens,
Alternately, cable or terrestrial mcrowave systems would be used to transport
the signals fromthe earth receiving station to the head ends of these systens.
Al though regulations do not currently permt such use, the signals could

al so be distributed by translators.

It is currently very unlikely that in the United States signals wll

be distributed directly to hone receivers from broadband satellites,
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Devel opment of a $50-200 home receiving unit would require a capital
investnment of $100 to 400 million, exclusive of satellite costs, to reach

the three percent of U S. households not currently receiving any television

(2- 6)!
Fi ber Optics

Recent devel opments in fiber optics, light emtting diode and |aser
technol ogi es make it possible to consider glass fibers as a communications
medi um much sooner than has been predicted. According to statements
in a recent issue of the Bell Lab News reliable fibers can now be fabricated
reproduci bly through which light can travel over a half a nile and |ose
“less intensity than it would in passing through ordinary w ndow pane”.
The problem of splicing optical cables, one of the major obstacles in the
devel opnent of optical conmmunications, appears to have been resol ved.
Powerful and reliable sem conductor |ight sources; nethods of encoding
information on the light beam and repeaters, to anplify or regenerate
signal s weakened by traveling great distances, have all been devel oped
in recent years. Light detectors, needed at the receiving end to convert
the coded information back into electrical signals conpatible with the
rest of the network, have been available for a number of years. Once
all of these elenents are tied together into an econom cal system
it will be a communications systemwith the potential for carrying far
nore information than any available today. Fiber optics could eventually
be used to distribute television signals at costs |ower than coaxial
cabl e distribution costs. Some perspective on the potential inpact of
fiber optic comunications can be obtained fromthe follow ng table which

conpares tel ephone, coaxial cable and fiber optical systemns.
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Table D1

Comparison O Tel ephone, Coaxial Cable And
Fi ber Optics Technol ogi es

TELEPHONE | COAXI AL CABLE FI BER OPTI CS
TYPE OF SYSTEM — WRED PAIR | CATV TYPE LED LIGHT SOURCE LASER LI GHT SOURCE
PHOTO DI CDE DETECTOR [ AVALANCHE DI ODE DETECTOR

Transm ssi on Medi um
Di anet er
(in mm n .02 | .02

Bandwi dt h "
(in MH) .004 300 10-20 (4)

appr oxi mat e
nunber  of . 2-3 Anal og o
TV channel s 0 30- 40 1 Digital 10 Digital

Thr oughput
Capacity
(in mbps) . 0048(%) 300 100 1000

Capacity of Cable
with Dia = CATV

Coaxial (in mbps) . 150-. 250 300 3-5X10° 3-5X108
Repeat er
Spaci ng
(in km 1.8 .5 10 10
approximate
Present Costs $1. 00" $1.00(°)
(per meter) $. 05 $.70-.80 (typical cable) (typical cable
\Wpprox. No. TV Channels Analog: 600, 000 Digital: (6)
for Cable with Dia. o -1, 500, 000 3, 000, 000
= CATV Coaxial 0 30-40 Digital: 300,000 -5, 000, 000
Not es:

(1) Can be increased under special conditions.

(2) Recent devel opnments suggest that one TV channel can be
transmtted over short distances.

(3) WII vary according to light intensity and distance.
(4) Analog service will probably not be considered.
(5) .10/ neter anticipated when production quantities achieved.

(6) Provided to illustrate potential. Cables of this size may not be practical.
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