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Purpose

In April 1976, the Oftice of Technology
Assessment (OTA) of the U.S. Congrress
issued a stalt report entitled The Feusi-
bility and Value of Broadband Communi-
cations in Rural Areas. The purpose of the
conference is to extend this effort by :

o Considering a broader range of commu-
nications technolocries which might be
used to meet ruval needs.

o I'urther examining the question of
whether system demonstrations aimed at
achieving economic viability are needed
and if so, identifying the kinds of dem-
onstrations which might be undertaken.

» Further examining whether rural inter-
ests have been adequately consivered in
existing Federal communications policy.
The outcome of this effort will be a re-

pert incorporating the information and
points of view presented at the conference.

Congressional Interest

The ennference is beinyg held in response
to a request for additional information on
rural communications from Senator Her-
man Talmadge, Chairman of the Senate
Agriculture Committee, as approved b the
12 member Technology Assessment Board
of the U.S. Congress. Senator Pastore of
the Senate Subcommittee on Communi-

cations subsequently joined Senator Tal-
madge in support of the conference. It is
intended that the conference will be of
value to the U.S. Congress in its delibera.
tions on communications policy.

Conference Dates and Organization

The conference will convene for 3 days,
November 15-17, 1976, with about 60 in-
vited participants. Tor the first 2 days,
participants will be equally divided among
three panels which will meet in parallel.
Each panel will concentrate upon a spe-
cific topic addressed in the OTA report as
follows:

« Panel 1. Rural Development and Com-
munications.

o Panel 2. Technology, Economics, and
Services.

“ » Panel 3. Federal Policy.

On the third day, participants from all
three panels will meet together to exchange
and synthesize findings and explicitly ad-
dress the question of rural system dem-
onstrations.

Cosponsoring Institutions

The National Rural Center is cosponsor-
ing Panel 1 (Rural Development and Com-
munications). The Aspen Irstitute is co-
sponsoring Panel 3 (Federal Policy).
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Introduction

For the past several years, the Office of Telecommunica-
tions Policy has initiated projects investigating the potential
ot telecommunications as a method for alleviating some
of the problems of rural America.l In the course of our
investigations, a number of insights were gained relating
both to the match between rural problems and telecommunications
solutions and to some of the issues involved in service
delivery via telecommunications wherever the delivery takes
place. This paper will discuss some of the issues raised
during our rescarch. The intent of the paper is to provide
points of departure for this panel's consideration and
should not be intecrpreted as representing a policy position
of QOTP.*

The first section of the paper briefly describes the
rural setting. Section II provides a non-technical descrip-
tion ol somc of the alternative technologies. Section III
outlines scveral representative studies and demonstrations.
Section IV considers some aspects of the "software problem”.
Section Vo suqaests some potentially useful research initia-
tives. :

Numerous sources within and without the Fede-val
government contributed to the compilation of this report.
We would particularly like to thank the Rural Center, the
Rchabilitation Services Administration (HEW), the Mitre
Corporation, the National Center for Health Services Rescarch
(HEW) , Practical Concepts Corporation, and numerous offices
of the Department of Agriculture for their continuing
contributions,

* This paper was prepared by the Research Office, Office of
Planning and Policy.

Principal Author: Peg Kay, Fellow-in-residcnce, OTP
Kathleen Criner
Marian Dix
Paul Fox
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section bro PHE RURAL SETTING

wanu“

For the first time in this century, many rural aveas are
gatning ponulation.  Most of this growth is in non=agricultural
arcas=-just over half of the inmigration was to COln1tio'
adjacent Lo SMSA's. La number of factors are associatoecd with

this developing pattern, o.g., increasced cmployment opportuni-
tics in rural arcas, the development of retirement communitics
and a general disenchantment with urban life. Given the
naturce of these factors, it is not surnrising to discover that
two age groups dominate the inmigratioa pattern, i.e., young
familices in their mid-twentices and thirties, and older
retirecs,  If this trend continues, the dichotomy may have
important implications for future secrvice delivery, ¢.qg., one
would oxpect the older people to exert heavy pressure on
already strained health facilities; the vounger residents
could reqguire changes in established cducational facilities.

Whether the trend will continue is not entirely clear.
Clawsons has pointed out that only recently have annual
population data become available. Previously, analyses wore
perforce based on the ten year population census. The apparent
inmigration to rural arcas mav simply reflect a normal, but
hitherto unnoticed, perturbation in a long-term trend of
outmigration. The U. S. Department of Agriculture computor
model showed inconclusive results, suggesting that "further
changes in rural-urban balance can be anticipated during the
late 1970's".

There are several factors that could lead to a slowina,
or reversal, of the rural inmigration trend. First, the
energy crisis which spurred much of the increased emplovment

opportunities in rural areas rich in coal and other energy
resources may ultimately be responsible for a decline ir rural
employment should cheap-fuel dependent agricultural industry
become doprorsed and/or if increased transportation costs
make continucd dispersion of industry too expens1ve.5

Second, a sizable proportion of rural inmigration has
bieen to conntics where a senior state cellege is located.
some evidence suggests that this inmigration trend has slowed
along ?ith the levelina off or drop in colleqge enrollment
rates.bv

Third, concern for the well-beinag of their children often

motivates young families to move to smaller communitios. The
decline 1n America's birthrate could diminish that incentive., ?

-2~



Poarth, caarating Farmer urbanitos have tended to b o

Piovrr ot b leahedd Doedrer paat borns with them, ofton distugbing
thoo e ronmental bhalanee of their adoptoed communit ies, oy
Pastance, the "qrecning” of Arizona with eagtorn-style Tawns
and plants has brought. the pollen pollution in that onc=tim:
friven Lor asthma suttferers almost to the tevel of the Fast
Coast .Y Soveral taraets of oiemigration have roportod deple-
tions of cnergy and water resc ireoes ag uj5 conditioners and
Lawn sprinitlers accompany the inmigvant:s,

Finallw, indications of a rising rural =rime rate may
toke rome of the bloom off the bucolic peach.l10

Hote tint the above discussion does not question the
reality of rural needs.  Those needs have beon well documented
antd, indecd, the Rural Development Act of 1972 commits the
country to offorts "to make rural America a better place to
Lire and worl "1l Rather, the discussion adidresses the
nature of the trend, c.qg., is i1t in fact long term? if S50,
will it continue in the same geoaraphic dircctions?  Thoe
uncertainty of the trend's nature has implications for tole-
communications system design and sugqgests that if comprehensive
syatems are built, they should be based on current neced but
should include flexible growth potential.

e
lacragrowd B

burinag the discussion of trends, it was noted that just
over half of the rural inmigration was to arcas adjacent to
CHMEAYn . This highlights a definitional question--where doos
“urban® leave off and "rural" begin? At the edges, at least,
the discvincetion between the two is blurred. There is, however,
no difficulty in recogniziny the difference bhetween typos of
rural arcvas,

Bast ol the Mississippi, the rural dweller typically
ftves within 50 miles of an urban center. Tisofar as public
scrvice neoeds are concerned, the problems arc those of scalece.
In such Jow density areas it is difficult to agaregate -
cnough population to support public services locally, althouah
'bois feasible, if not convenient, to travel to an urban
conter for such services as health or cducation. TIn the
Far West, however, people often live beyond 300 miles of an
SHSAL 'The problems here are not only of scale, but distance.
[tomay simply be infeasible to travel that far for basic
SOUVICes,
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Tt canie, b TG more oxpensavee onoa und b banas Lo
proccide coatain pub.lie services to low density arcan, In
addition, such arveas normally have fower resonrcoes with which
tor pay tor thee Thus, while the nature of the problem may
drtror both horween and within the twn typos of rural arvcawu,
there tn nonethebegs some level of need for more cconomical
delivory of traditional publice services,  Whether, to what
extont, and by what means the needs - be satisfied, depend
in large measure on the tactors ol ale and distance, In
the event that a telecommunications sytems demonstration
approach is taken, the systems design, including the mix of
technologices use, will (or should) differ sharply across the
solectod sites,

The remainder of this soction will list the "traditional”
public services referred to above and will highlight some ot
the “"traditional” problemns associated with them in rural arcvas.
The following section will describe some of the technolouical
alternatives that can be applied.

12

Traditional Public Services
A, Bducation

tural communities often spend as much as 80% of
their public money for education. School district con-
solidation has been a commor solution to the problems
of seale posed by low density areas., That is, the
population base needed to support a varied curriculum
and adequate plant are aygregated from a fairly wide
geographic area. Consolidation, however, does not
solve the problems of distance common in the Far West.
In some cascs, the size of geographic arca nccessary to
attain sufficient aggregation may simply be infeasible.
Iln Mainey's words, "How long a service road are you
willing to build to assure that one family can get its
children to school throughout the winter?".13As enecrgy
costs increase, the answer is apt to be, "Very shurt".
tven in arecas where consolidation is feasible, aduca-ors
are beginning to question its wisdom, in terms of cconomy,
wducatinnal effectiveness, and community cohes: ..
Te lecommunications alternatives arce being considorcd
with yrowing interest.="

B. Healthld

Th “asic problem is that primary care physicians

(and ot . primary health care providers) are scarce
recources 1n rural communities. Several factors con-
' tribute to this. First, rural doctors work longer and
-.;-
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et beoe o o o meedent Bogei o b, Howove o mogat oy oo,

Ao rtal oot beens than Lo bedds caniiel suppor b e ey
oo bara s and canpaent o fany raral o arean cannot

sutpeortoac o hed pospitals s CThas, the anahi oty o
Sudpror U secondary or bertiary care taci b itien inoa
contrrhuting cause of the baste probdom, .o, the

Shortaac of oeven promary Mealth ocare oan oraral o areas,
e Pabv b ies Worky

e inehwdes guch thiines an wates , seowers, Loant o,
ctrectn, and highways . Many ot the pooblens o suble
woe ko servieen cannot o concedvably by amenal le 1o e bos
conmantcat ions gsolut ions except for el morginal o e
Piona an o meter reading or application forn facoimi e
transmiashon, Highways, however, can bhe aralyvaed on
Cormen o tae transportat ion=communicat jon trade=ofts, o
et Dy Radney's question, "How long o ocorvice rood

Rl

e yon i b b ing to bhuild...er,

Prubilic Satety

M :'i‘:{‘jnq rural erime rate has bhoen o poefoarred (o
vr'..'1<>u:“.1'y.1 One of the critical laciks i coping with
Lyodrowing problem 1o adeauate policee treinine.,  1ho
village policeman does not often have the training
pecessery to deal with inmigrating city crine.  Training
1o alsge o problem for traditionally volunteer rural fire
departments,  In bhis case, time spent on trainine is
not Mcompany time'™ but is taren freom other activities.

I
(N

. Rocroation

Puslic sector intorvention in the jorovision ol
control o or recreational faciliticvs--particnlarly a tine
terr ot Federal, state, and local parks--is a widels
cooeo zoed phenomenon., wWhat is, perhaps, less wideles
vecoani ol 1s governrent invelvement with television
aooa o recrcational activity.,  Ceortainly, govermn nt
control of the amount and content of permissibile
wiertisinag on broadceast television is similar to govern-
tent o control of the type and number of pernissiltile

!
i

PEravary care s defined as "rirst contact” care which doos

not reguire referra’ te a specialist.
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Section II: TECHNCLOGIES

Numerous technologies are available for rural communica-
tions. Principally, they are telephone, coaxial cable, radio,
video broadcasting, microwave, and satellites. Further improve-
ments can be expected in existing microwave and satellite
technologies and in one as-yet unproven area--fiber optics.

The telephone system, while the oldest technologyv discussed,
offers perhaps more new practical uses than any other technology.
This 1s because our perception of the telephone has been far
too limited. A telephone system can do & great deal more than
simply carry telephone conversations. The key to more versatile
use of the phone 'system is a wider range of terminal equipment.
With appropriate terminal ecuipment the phone system can easily
transmit all forms of digital data, printed material (facsimile),
still images (slow-scan video), and many forms of remote
instrument readings, e.g., remote EKG's. The ability to transmit
still images with slow-scan video equipment is particularly
important because many of the applications for which closed
circuit television have been proposed do not really need full-
motion. A reexamination of these proposals suggest that most
of the medical and educational applications need only the
ability to transmit still pictures. Even voice communications
can bc made more useful. With appropriate equipment, audio
teleconferencing has been shown to be a suitable substitute
for some travel. The availability and relatively low cost
of the phone system are its two most significant advantages.

Coaxial cables can carry large amounts of information.
Current cable systems can carry thirty to forty television
channels through one cable. With this large capacity the
potential exists for a wide variety of services. The disad-
vantage is that these systems cost at least $3,000 a mile
(usually more). Unless there are enough services to financially
support the system, it may not be feasible to build cable
systems in rural areas where relatively fow users must support
the systems.

There are two ways to broadcast television signals so that
they are reccivable by normal television sets. The first is
over a conventional television station. The cost and limita-
tions on the total number of stations (because of frequency
scarcities) limit the usefulness of this technigue. Translators
which are low power, inexpensive broadcast relay stations
provide an effective way of delivering televisicn service to
areas which do not now receive adequate off-air service.

N



Current PCC reqgulations forbid using translators to originate
programming (except for very brief advertisements).

Radio communications are important for rural communica-
tions in two ways. The first is to provide mobile communica-
tions. The seccond is to provide communications to remote arcas
where telephone service is either nonexistent or inadequatec.

In all cases the potential use of radio, as with_the teclephone
system, extends far beyond voice communications.

Microwave provides line-cf-sight communications betwcen
specially ecquipped locations. Microwave systems can carry
large capacities including television signals. Three microwave
seryvices are designed to economically transmit television
signals from one central location to many different locations
within a ten to thirty mile radius. Instructional Tclevision
Fixed Scrvice (ITFS) is for educational, cultural, and
governmental use. Multipoint distribution service (MDS) is
a common carriecr service intended to be used by a wide varicty
of users. At present MDS only serves metropolitan areas.

Cable Antenna Relay Service (CARS) is for use by cable systems

to carry programming between parts of a cable system. Other
microwave equipment using frequencies assigned to common carriers
and industrial users is designed for connecting two points.

This ecuipment, unlike that used in the first three microwave
systems mentioned, is capable of relaying signals over long
distance.

Current satellite systems in regular service require
expensive terminals. Terminals capable of only receiving
signals, not transmitting them, cost around $100,000. Terminals
capable of transmitting signals cost significantly more. While
some improvements will be possible in the next few years,
satellite terminals will still be expensive units unsuitable
for individual use.

The next decade will probably see three significant
technical developments. First, improved microwave technology
should permit greater overall capacity. Unfortunately, the
new systems will also require shorter distances between
repeaters, limiting their use in rural areas.

Sceond, Nirect Broadcast Satellites, i.e., satcllitces
capable of trarsmitting directly to ‘e home, will probably
e econom. rallv as well as technical.y feasible within the
next decac.  This may ke a method of delivering regional
tclevision scervice to rural areas which are now inadequately
seorved.
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third, use of a new technulogv, fiber optics (the trans-
mission of information on light beams throuah tiny glaiss
fibers) will probably emerge. Potentially, the significant
advantages of glass fibers to rural communications is low loss
(i.c., the signal loses strenath over distance at a lower rate)
and the ability to carry huge amounts of information. The low
loss nroperty would be particularly valuable in rural areas
because of the large distances involved. Winile the theoretical
capacity of a fiber is huge, there are a great many technical
problums that must be solved before this capacity can actually
be utilized. In addition, large capacities are significant
only when a demand for them is present. As a result, fiber
optic use in rural areas faces many of the same problems facing
coaxial cablz. Because of this factor and the large number of
unsolved enginecring problems, it is unlikely that fiber optics
will have a sianificant impact on rural communications for
many years to ceme.

: It scems that the most obvious rural need is the delivery
of one-way broadcast scrvices which, assuming the removal of

I'CC restrictions, can most efficiently be accomplished through
the usc of a "hyhrid" system of conventional cable for popula-
tion centers combined with translator service for outlying
areas. The position has been set forth at length, elsewhere.2,3

Translators, however, serve only as broadcast relay
stations. And, in the context of one-way broadcast deliver:,
cable alsu serves primarily as a distributor of »roadcast
servicens, Unlike translators, however, cabl: can serve as a
primary carrier, as well as a relav.

fn the context of a comprehensive telecommunications
gystem, 1t 1s necessary to look to primarv carriers. In
considering local origination--a major factcr in a compre-
hensive systen--the precminent available technologies are cable
and telephone. The remainder of this secticn will therefore
describe the salient characteristics of each in more detail.
Bear in mind, however, that neither of these¢ technologies
alone will solve the problem of one-way broadcast reception
and that even in the context of this discussion, both cable
and telephone will usually have to rely on some over-the-air
lines to cover long distances.

Significant Characteristics of Cable and Locil Telephone Systems

Capacity is the rate at which ir.formation can be irans-
mitted. Most portions of the telephone system are narrowband,
having a capacity below that necessary to transmit a full motion
vidco signal. Cable systems are broadband; that i1s, they have
the capacity to carry at least one full motion video signal.

I

-9~
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A telephone channel is the capacity that telephone
¢ mpanies can unitormly deliver between any two points. One
~hannel carries o telephone conversation. It can also carry
individual still pictures. The groater the detail required,
the longer it takes to send. A single telephone voice channel
on the dial-up service can also carry digital data--up to 2,400
bits of information per second.

A tcelevision channel can carry the equivalent of about
1,000 telephone channels of audio. It can carry one full
moticn picture; it can carry thirty still pictures per second;
and i1t can carry over four million bits of information per
second (digital data). :

Lt should be pointed out that the full capacity of tha
telephone system to carry audio, still video, and digital data
is currently in commercial use. The full audio and digital
capacity ol cable systems are still in the experimental or
theoretical stage of development.

Multiplexing is the method by which rnwltiple communicaticns
are carried on a single facility without interference. Space
division multiplexing (SDM) is accomplished by spatially
secparating the lines over which the signals are carried.

This is the type of multiplexing generally used by local
telephone systems. Frequency division multip’exing (FDM) .s
acconmplished by putting different communications on different
frequencies. An example is broadcasting where different
stations arce on different frequencies (or channel assignments).
Receivers are tuned to specific frequencies to get the desired
communication. Time division multiplexing (TDM) is accomplished
by usiing a communication path for different purposes at
different times. An example is the sequential transmission

of TV prourams. Using modern electronics, it is possible to
share a facility many times a second so that each user
monopolizes only a fraction of a second at a time. TDM is

used for polling.

Direction in a cable system refers to whether the signal
is being carried from the headend (the electronic equipment
located at the start of a cable system) to another point in
the system (downstream) or from some point in the system to
the headend (upstream). Separate equipment is needed to handle
upstream communication. This distinction is irrelevant to
telephone systems which are essentially symmetrical. (Sce
Figures 1 and 2.)

Methods of access refer to the ways in which ucsers are
inter onnected.  Point-to-point switched systems (telephone
systeins) make a separate path between two (or more) users who

_lO_
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want to communlcate. [t is difficult, using this type of
system, to quichkly set up brief connections to and from

a large numboer of locations (e.g., for polling purposes).
Conlerence calls are, of course, possibhle, but become lcss
attractive as large numbers of conferees are added, both
hrrcause of cost and the interruption of service to other sub-
scribers. Multiple access (cable) systems are giant party
lines in which everyone is connected to everyone else. 'This is
an extremely officient system for one-to-many ("broadcast" type)
wies and for all types of polling. Dedicated lines, possible
o1 both narrowband and broad systems, are direct connections
ariong specified users. TFigure 3 shows some typical examples of
crosses between methods of access with broad- and narrowband
capaclties.

Broadband Nai-rowband
Point to ”Picturephone“q$ Most telephone svstems
point Individual or Individual or small
small group group voice/data/"slow
full motion scan" video contacts

video contacts

du.ciple Cable syst :ms Telegraph loop
access Mass distr.bu- lass acquisition/
tion of video distribution of
information data/voice
Figure 3

Comparative Advantages

Cable 1is capable of carrying full motion video in two
directions. It is capable of very high speed digital data
transmission. Using cable, it is easy to arrange large
conferences, and it is easy to poll.

The supreme advantage of the telephone is that it is
ubiquitous.  Much off-the-shelf ecquipment is available. fThere
1 casy point-to-point access. The engineering for pilot
projacts is often easier than on cable. And it is relatively
cheap.
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Section IT1: REPRESENTATIV. STUDIES AND DEMONSTRATIONS

There has bheen a plethora of demonstrations of, and
studics gbout, the delivery of pubhlic services via telecommuni-
cations. This section will discuss a representative sample.

licealth Seryiccs

Al Canadian Experiments

A series of experiments is being conducted in Canada,
comparing the efficacy of various telecommunications
systems to assist in primary health care.?:3,4 Results
of the first three phases of the project (which included
a same-building remote hook-up and, in Phase III a three-
mile remote between an urban community health center and
a threc-mile distant hospital) indicate that the accuracy
of medical diagnoses do not appear ito be significantly
different when performed by a physically present M.D.,
via two-way color 7TV, two-way black and white TV, or
hands-free telephone. Nor is there any significant
difference in the time it takes to diagnose. (A nurse
was physically present with the patient whenever remote
diagnoses were made). Attitudinal measures were incon-
clusive. Tle final phase will extend the research to a
remote rural area. The Canadian experiments were "labora-
tory" tests, and the results have not vet been verified in

the field.
13, National Center for Health Services Research
Program

In 1972, the Division of Health Care Information
Systems and Technology (DHCIST) initiated a systematic
program designed to test three general hypotheses®:

(1) technology can facilitate functional aaggregation

of dispersed health-c.re resources, (2) technoloay can
redistribute health care personnel from areas of
abundance to areas of scarcity, and (3) technology can
mitigate the depersonalization of the health care system.

Table 1, reprinted from Rockoff's January, 1¢75,

article, shows the initial round of experiments.'’

The program's strategy was to initially explore,
through experiments, demonstrations, and studies, a
wide range of technologies, Later narrowing the focus
of investigation as results came in.

~14-
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Title

TABLE !

~ITY OF TH1S TecHnotacy

Principal Investigator

Pictuiephone Network for the
innis Departinent of Menfal
Health Medical Center
Camnptes /Community Mental
Heaith Progran:

An Experiment in Dsing
Way Wide -Band Aucdio, Visual,
and Data Commanications
Qver a Laser Link to Perimit an
Anedhesiologit to Supervise a
Nuree Anesthetist

Evaluation of a Yideo-Aug- .

manted Consultation System
Between Physician Extenders
at Newzhborhood Health
Clinics and Physicians at 3
Community Haospital

Pictuwiephone and Cable for
Visual Commumication and
Transmission of Medwal
Records in the Bethany Gar-
fiedd Community Health Care
Net work

Bidirectional Cable Televisian
System to Support 2 Rurul
Group Practice

Two-Way Television to Sup.
port Physician Extenders in
Dermatology aid Speech
Therapy

Bidirectional Video Communi-
cation and Facawmile Repro-
duction Links Between a
Housing Project Pecliatric
Clinic and the Mount Sinai
Medical Certer

Department of Communrty
Medicine

Mt Sinal School of Medicine

17 East 96th Stieet, Room 1A

New York, N. Y. 1009

HSM 110-72.382

21

-15-

Btack and white

ard Comtract Number Technology Locale
Dr. Leder H. Rudy Picturephone Urban
Madical Center Comnplex
1601 . Taylor Street -
Chicaga, ). 60612
HSM i10.72-381
Two-  Dr.J. 5. Gravenstein Laser Urban
Department of Anesthesiology One-way color. one-way
School of Medicine black and white
Case ‘Western Reserve Uni- Remote comrols
varity .
2040 /\delbect Road
Cleveiand, Ohio 44106
HSM 110-72-383
Dr. foecdon T, Moore Microwave Urbsn
The Camb: ‘dge Hospite! Black and white
1493 Cat wridge Stiect .
Cae-bridge. Mass, 02139
HShv¥ 110.72-384
Mr. Vernon Showalter Dicturephone Urban
Bethany Brethien Hospital Cable; video discs
3420 W. Van Buren Street Block and white
Chicago, IIl. 80624
HSM 110-72-385
Dr. Jon Wempner Csble Semirural
Lakeview Clinic Portable video carts
G West First . Black and white
Waconis, Minn, 55387
HSM 110.72-386
Dr. Dean Seibert Microwave Rural
Department of Comnmunity One-way color, nne.-way
Medicine black and white
Dartinouth Medical School
Hanover, N. H 03755
HSM 110-72-387
Do, Carter Marshall Cable Urban



‘The DHCIST approach nas essentially been "experiment-
al”.  The program has not adopted a rigorous hypothesis-
testinag methodology, bhut rather has relied on extensive
field demonstrations to build an accumulating bhody of
knowledge. Thus, results cited should be interp-etod as
probablistic statements, not verifiad fact.

The first hypothesis (functional aggregation)
virtually grew out of the desperation of rural areas
(s¢co Section I, Traditional Services). Costs for heaith
care increase as the skill level of expcerts and complexity
of facilities increase. Thus, a functicnal aggregation
of dispersed health-care resources woula have two positive
cffects. First, by avoiding unnccessary transfers to
costly sccondary and tertiary care facilities, costs
would be held down. Second, by facilitating necessary
transfers, the quality of care would go up. The impact
of telecommunications on unnecessary transfers was
demonstrated at the Mt. Sinal site (see Table 1)
wilch showed positive results. The impact of telecom-
munications on necessary transfers was shown in
bBroken Bow, Nebraska, where slcw-scan (still pictures)
video was used to.transmit a patient's x-rays over
telephone lines from Broken Bow to the University of
llebraska Medical Center in Omaha. On the advice of the
specialist, the patient was immediately (and necessarily)
transfcrred to the more complete facility.

Evidence supporting the second hypothesis (redistri-
bbution of health care personnel) was obtained in the (still
oparating) Dartmouth project (= o Table I) which explored
thie uses of interactive television for spcech therapy and
dermatology.  This hypothesis will be tested more fully,
both as part gf the planned program (on Block Island,

Rhode Igland) and screndipitously (in Plavas Lake, New
Mexico) 9.

The Block Island experiment will connect a doctor's
office on the island to a mainland hospital. Augmented
narrowband (slow-scan) will be the technology used.

The Playvas Lake trial grew directlyv from the noeds
imposed by industrial inmigration to a rural area. The
Phelos-Dodge Company recently built a copper smelting
plant in the New Mexico desert town of Playas Lake. The
company also built a "company town" for its employecs.

The nearest doctor, however, was 110 miles bv road in
Silver City. A telemedicine system (designed by The Mitre
Corporation under subcontract to the University of New
Mexico) consisting to two-way microwave (blace and white
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™) and supolemoental narrowband, was installed. 1t
connects a physician qgroup practice facility in Silver
City with o clinic in Playas Lake. The clinic, staffed
Lo, one nurse practitioner, a physicians assistant, and
a technician, handles five or six consultations a day.
The system became operational in January, 1976.

The third hypothesis (mitigation of depersoralization)
t being exeomined in a current experiment in Cleveland
where o small iancr-city hospital is connected by two-way
television to the University Hospitals of Case-Western
keserve.  Here, consulting pediatricians "visit" cach
infan: daily in the nowborn nursery and discuss any
problems with the nurses. A similar method is used in the
intensjve care unit. The Mt. Sinai site also produced
cvidence supporting this hypothesis.

As results of the experiments anc dcemonstrations came
in, Mitre was asked to analyze them and apply what was
Iearned to a study that would investigatc combinations of
physician extenders and telecommunications technologies,
fer the purposce of arriving at optimal rural health care
delivery systems. Mitre's conclusions were that (1) tele-
comnun®cations links between satellite clinics and central
facilicies can reduce costs, (2) narrowband technologics
offer more preferable cost-benefit mixes than broadhband,
and (3) auamented (slow-scan) narrowband systems are
opuinral when health care systems are considered by
thomarlvos, 40U

BTl

2oth Rockotf (DHCIST) and Bennctt (Mitre) cadtioneoed
tivit the favorable cost balance could tip to broadband if
health services were to be one of several users of a
comprohonsive br adhand system. Mitre projections indicate
that the balance shifts at the point where other users
ray slightly more than half of the system costs. An
additional policy issue is involved, since it may be
advantageous from the viewpoint of the community as a
whole to use the less cconomical broadband system for
healta services if, in so doing, other public services
reap counter-balancing benefits, e.qg., otherwise infeasibloe
cducational services might be made available through the
system.  An additional consideration, the ubiquity of
telephone service, should also be taken into consideration,
Pocrotrf noted. This could be a crucial factor in tele-
communications delivery of health services.

[n addition, Rockoff exprossed concern over the
roeliability of the antiquated telephone ecquipment which
1$ used in some rural areas, noting that the five percent
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i Lhe country that does not receive adeauate phione
service 1y scattered throughout rural areas.  The
Pepartment of Agriculture's ezperiences with its pilot
financial manaqgement proorac (see Administrative Serwices,
below) will tell us something about that.

. N .
Fockoff has also pointed out” that should National
Healtl Insurance become a reality, data transmission
requirements in the health field will multiply.

Many of the results of the DHCIST program appear
to be gencralizable to other service arcas. The oppor-
tunity to apply the knowledge gained should not be lost.
{Se¢ Scection V, below.)

Scrvices to the Elderly

A promising demonstration of services for the elderly
1s taking place in Reading, Pennsylvania, under the
sponsorsihip of the National Science Foundation. A consor-
tium of New York University, Berks TV Cable Company, Berks
County Senlor Citizens Council, and the Reading llousing
Authority proposed to explore the process of communications
as 1t develops through teleconferencing. Reading's elderly
population is serving as the prototype group. A multi-
purposc senior citizens center and two public apartment
complexes for the elderly were interconnected with two-wav
video equipment. Other locations, c.g., the mayor's office,
arce added on an ad hoc basis as needed. The prograrmming
.5 planned and produced by the . derly. Participants arc
the elderly themselves, service providers, and members of
public and quasi-public agencies. In addition, 124
converters have been placed in the homes of elderly people,
so that they might watch the programs on a midband channel.

As of September, 1976, reports fgom the project staff
can only be described as "ecstatic'. A March, 1976,
survey of 84 or the home viewers disclosed that 70% of
therm watched the program at least once a week. (Four
remotes are presented four days a week.) Because of thoe
high viewership, the programs are now being cablecast
systemwide,  that is, on a reqular channel that docs not
raquire a converter for reception. Project Coordinator
Connell reported that "in-person attendance at the cablo-
casts has not been overwhelming, a steady 40-60 per
cablecast. But people are 'mecting on the system'.
Occasionally, a home-watcher will drop in to meet the
active participants--they usually 5ay something like, 'I
feel like T know you and I had to say hello in person.'
The effect on some of the participants has bcen amazing,
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Cne particularly bitter, old woman has just blossomed
since sho started participating.” ‘

Apart from the standard presentations on such subjects
a5 food stamps and social security, the project coffers
yoga lessons, sing-alongs, and a series on "What happens
whon your spouse gets sick?".

Early technical problems, mostly with the audio, have
been solved.  There have been no cquipment failures.

The project is now preparing for the end of the
demonstration phase and transition to community control.
A new Board, which includes representatives from several
local banks, the City of Reading, the University of
Pennsylvania, along with several elderly citizens, has alrecady
hegun to take control of some aspects of the system.

Given the rise of retirement communities in rural
arcas, thoe Reading project is of particular interest--
both from the aspect of its impact on the clderlv and its
transition to community control.

Fducational Services

The field of education has not produced the set of coherent
rosults that are available for health. This is probably due,
at least in part, to the Office of Educatior funding proposals
that involve telecommunications rather than programs to investi-
gite telecommunications. As a result, projects do not build
on accumilated knowledge, negative results re regarded as
"failures" to be swept under the file cabinct, and the mistakes
of one project are, for lack of information, repeated by others.

Fducational uscs _of telecommunications have been detailed
at lenqgth elsewhere.l3 We w:ll here report on some represent-
ative projects that have either not been frequently cited or

that we have recent . (ormation about.
A. In-&Schoe! .-

The Trvine (California) Unified School District
rritiated its Video Communications Project in 1974, 1t
now encompasses twelve of the fourtcen schools in the
district. The University of California, Irvine, also
nn Lhe interactive cable system, sharcs some of its
cxtriacurricular activities with the pul-lic schools. The
systoem uses inexpensive black and white cquipment, often
operated by students, cablecasting on ! vo:midband channels.
Each location has two television recei' 2rs tuned to the
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two o michoand channels, so that each location can goe the
two on=line participarts,  When called on for input i
the teacner, a location "punches in" its modulator and
Arpears on one of the sets as a narticipant. The teacher
rimains on the othor screen,  The system is used both for
clavsroon instruction and for sach activites as chess and

detates.,
B Colleye-to-High Schocl

A particularly pertinent project is one just initiated
iv/ Kutztown State College. The history of the project is
of some interest. In 1971, the Carnecgie Commission on
fiigher Diducation published its report, "Less Time--More
Options," in which it recommended that, in order to rcoduce
cducational costs, baccalaurcate degrece programs be
shortenod by one year. The recommendation was not
cembraced by the educational community which scemed to fceel,
not unreasonably, that a three year B.A. was not the same
as a four vear BL.A.

Hemboers of the Cable Television Information Center
staff concluded that telecommunications solutions could
be applied to the problem and developed the concept of
cablecasting college classes to distant high schonls.
Using two-way video, accelerated studuents in the high
schools could join the college classes, rcceiving both
tiiah school and college credit and thereby arriving in
colleae with credits already in the bank. CT1C took the
conceplt to Vice President Dodson Dreisbach of Kutztown
State College--a school that had a fine internal cable
system, excellent relations with its feeder hiah schools,
a vigorous administration, and was about to acquire a
two-way microwave link to the cable system in Reading.

Within two years, Dreisbach had cleared the insti-
tutional hurdles, a course (in occanoqgraphy) had been
prepared, and cablecasting was begun in September, 1976.
Two schools on the Reading system share the microwave
channel to KSC. A third school in Kutztown has a dirgct
two-way cabla link.

The technoloay, which has scen previous uses, is
worring well, The unknowns are the course and the
students--there are 50 students in the live college class
ljoined by seven sble students at the three high schools.
Ke roegards the gram as a continuing experiment and
vRpects to spenc overal semesters learning and gradually
building the cur:iiculum.
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This application ohbviously has great relevance to
rural districts, bhoth because of its potential for
reducing local college costs and because it can be
generalized to other applications of remote educational
delivery.

C. The OTA report described the Rand-Spartanburg
Technical College High School Egquivalency project in
Spartanburg, S.C. The following includes more recent
information.14 Substantively, the project offers high
school education to adults. Classes are conducted by a
teacher located at the cabhle system studio. Ten students
were given interactive terminals in their homes. Using
the terminals, the students could send eight digitally
cncoded messages to the teacher, i.e., "I understand",
"I don't understand", "Slow down", "Give an example",
"Ask a question", "Visuals are unclear", and "Technical
problems"”. The eighth message is the "lere" answer to
the roll call. Preliminary results regarding both the
technology and the educational quality are encouraging.
The initial pilot class is complete, and regular classes
have begun.  Barly and unofficial returns indicate that
cable students do as well as classroom students.

Like the Kutztown experiment, Spartanburg is of
obvious intrmrest to rural areas. One caveat has developed
from the Spartanburg effort. The original experimental
design called for random assignment of students to cable
and classroom. lowaever, a sufficient number of students
who live in the cabled area of Spartanburg was not avail-
able, and random assignment was thercfore not possiblen.

An ecrxamination of the cable path sugyests a reason for
this. Much of the less affluent section of town was not
cabled. Rural areas (like urban areas) contemplating the

use of telecommunications for public service delivery had

best make sure that their target groups can receive the
service.

C. kcducation for the Handicappad

The Bureau of RFducation for Handicapped (BEH) funded
a project in Amerst, New York, that uses interactive
teleccommunications to deliver educational material to
severely handicapped children (ages 4-21) at home and in
resilential centers. The project is being carried out
by the Reqgents of the University of the State of New York
and The Mitre Cornoration.

$ix micd- and superband channels are used to deliver
TV signals downstream to 50 receivers located in 49 homes
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and two 1esidential centers. Digital upstream return is
nctivated by typing on a "menu" keyboard and uscs
standard lines.

During the past ycar, downstrecam programming has
expanded from "mostly game playing" to a curriculum that
includes high school eguivalency courses, a math program,
reading, and language arts. Appropriate courses are
added as they are discovered among available software
(see Section 1IV) or developed by the proje=t.

Molly Richardson, of the project office, reported
that this "individual call up" kind of education is
particularly suited to the needs of the handicapped who
seem to usc it in sporadic, but intense, bursts. The only
reported problems concern the monopolizing of the home TV
and telephone facilities by the students.. Extra TV sets
and private phone lines are not uncommon.

Public Safety

Probably the most elaborate public safety telecommunications
nctwork in the country is the institutional network developed
by the Philadelphia Police Depactment. A dual trunk system,
each trunk has thirty-four downstream and four upstream channels.
As reported by the Cable Television Information Center in July,
1976, the network connects the main police headquarters, city
hall, and nine divisional headquarters. Twelve more districts
were to be connected. The system serves the following purposes:

1. Training. The Police Academy presents regular
training material both for patrolmen and
detectives.

2. Administration. News and special reports (e.g.,
missing persons) are transmitted.

3. Arraignments. Suspects are interviewed in the
district by court personnel located in city hall.
This substitutes for suspects being taken, by
two policemen, to city hall in a wagon. Depart-
nent personnel estimate that the saving in
police time will amount to about $800,000
annually. This is a court-approved experimental
application. A future decision will determine
whether it can legally replace face-to-face
arraignment.

4. Fingerprint transmission. Permits decentralized
identification of arrestees. :
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5. Document facsimile transmission. Uses a custom-
made $14,000 terminal; transmits an 8" x 11"
document in 40 seconds.

6. Staff meetings. Permits decentralized meetings
in which the chief inspoctor can see the divisional
inspectors; all inspectors can reccive full audio.

7. Legal Counseling. The District Attorney's office
advises police as to constitutionali+y of search,
seizurc, and arrest procedures; screens out some
cascs based on constitutionality and sufficiency
of evidence.

8. Management information.1®

This application is of interest not only because of its
public safety uses, but because of the number ot ways the
system is used--e.g., for one-way "broadcast" type transmission,
two-way video, digital data, and facsimile transmission.

Another :roject relevant to rural needs is the Michigan
State University experiment in firefighter training in Rockford,
Illinois (sponsored by NSF). Scheduled to become operational
in January, 1977, the curriculum (developed at MSU for this
project) will be delivered to the station houses using three
technologies: 1) one-way video with digital response, 2) one-
way videco with mail response, and 3) video-cassettes with mail
response. This investigation of the relative merits of tech-
nologies makes the project especially interesting.

Administrative Services

The Farmers llome Administration is engaged in a pilot
project that may help answer some of the questions about the
reliability of rural telephone systems. JIn recent years, the
portfolio of Farmers Home Administration has vastly expanded.

The pilot project is an attempt to stay on top ®f its management.
The project began with eight terminals placed in field offices.
The terminals are linked to the central office in St. Louis

by dedicated phone lines. Digital data is fed directly to the
St. lLouis computer. Ten more lines have recently been added.

'armers Home Administration personnel repert that they
arce not yet in p051tlon to do a cost-benefit analysis of the
project, but initial impressions are very positive.

There were some technical problems with two of the eight
original phone lines. One line was replaced when problems
with the step-by-step switch developed. The spokesman was not
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sure what the other problem was, but thought it was similar,

In January, 1978, Farmers tome Administration intends to expand
i1ts notwork to a four-state arca, using multi-drops rather than
than dedicated lines.

Department of Agriculture personnel anticipate some

problems with the phone lines when the multi-drop system is
installed. 'They do not anticipate anything that cannot be .cured.
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Section ILV: SOPTWARYE

ne of the more persistent worries about the success
potential of telecommunication systems is the "lack of
software"”. On inspection, the "problem" would seem to be
exaggerated.

Perhaps the most obvious fact is that for most uses, pre-
packaged software is not a factor. Health service uses, for
instance, usually consist of some kind of spontaneous conver-
sation and the electronic transmission of an x-ray, EKG, or
the like. Public safety uses that encompass fingerprint and
facsimile transmission, staff meetings, and arraignments have
no software requirements.

Another class of expected use of telecommunications
systems--the accessing of computers--either does not require
software or, for programming, has an established bank of it
available.

If there is a software problem, it concerns educational
material. Given rural needs, this could limit the effective-
ness of a telecommunication system, since it cuts across
several substantive uses, e.g., police and firefighter
training, medical continuing education. It should be noted,
however, that even educational applications do not universally
require software. Of the four educational projects described
in the preceding section, only one, the Amherst, New York,
project for the handicapped, relies on it. The others could
conceivably use prepackaged software but, in general, they
depend on spontaneity for their success. .

Narrowing still further, there does not seem to be a lack
of recognized quality software in the area of general educa*ion.
The producticns of Children's Television Workshop, the National
Geographic Society series, such as "The Ascent of Man" or
"Civilization"--all have been and continue to be used as
classroom tools with or without the aid of a telecommunication
system.  The problem appears to be, then, in the area of
prepackaged software developed for specialized audiences.

F'ven here, the problem does not seem to be in the amount
of material available but in locating it and oktaining a
reliable pre-assessment of its worth. In other words, how
can vou find it and how do you know what you are getting?

The Mitre Corporation has just completed a national
survey for the Rehabilitation Services Administration (RSA)
of DH%W. The purpose of the survey was to locate and classify
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vocat ional roehabilitation softwarce. bl The spoecifics of the

tnvestigation will bo availallle shortly fronm RSA,  However,

some of the more genceral conclusions are of interest hoero.
Apart Trom its own state-by-state compilation of

the non=print holdings of the state vocational rehabilitation

A oncies, Mitve identified a number of availabloe catalogs=-

both genceral and pertinent to vocational rchabhilitation.

Hoye and ang,z for instance, regularly update their index
to Computer Assisted Instruction (CAI) material. fThe index
contains several thousand entries, including vocational
rehabilitation subjects, e.g., finger spelling, and high school
cquivalency lessons. Most of the material can be used with
telephone accessed computers, such as those used by the Amhcerst
project.  The index identifies the target group, states the
level of user knowledyge needed, and tells hew much each entry
has been uscd.,

Information on non-CAI cducational software is much more
dispersed. NTIS and Great Plains disscminate general catalogs.
The: Natioral Audiovisual Center distributes a catalog of all
films and tapes available from the United States Government.
The Cable Trlevision Information Cepter publicat on, Local
Government Uses of Cable Television® lists two dozen potential
supplicrs of material suitablc for use by local governments.

[n genceral, however, locating an appropriate catalog may
roquire almost as much prior knowlcedge as locating a specific
sct of materials.

Further, once the catalogs arc located, it 1is extremely
difficult to identify a fruitful tree in thc forest of semi-
cvaluated material. The evaluation problem is not uniform
across all subjects. The Mental Health Matcrials Center, for
instance, lists all media material, including print. It
describes the intended audience for the material, the compre-
hension level required, plus a general evaluation which scems
to be adequate. '

In most fields, .accurate descriptions of the technical
quality of the tapes or films are available. Content cvalu-
ations arc spotty for understandable reasons. Educational
material is usually based on some pedagogical theory. There
is no general agrecment on pedagogy. (For example, what is
th "right way" to tcach a paraplegic to get out of bed?)
Thus, distributors either tend to eschew content evaluation
or clse weight it in favor of their own bhiases. It should be
pointed out, though, that the same probl>m c¢xists with
educational print material, and readers have managed to live
with it.
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Seetion Vi RESEARCH INITIATIVES

fwo obvious research requirements are evident from the
precelding discussions. First is the development of a
methordlology for identifying the communications requirements
of lozalities. Sccond is the compilation, codification and
analysis of information already available. This section will
discuss each «n turn.

Methodology for Identifying Communications Requirements

By this, we do not mean a service needs assessment.
Localities arc able to perceive their own substantive necds
and, indeed, there is every indication that innovations
inspired by necds designated as such by "outsiders" are rarely
adopt~ad by the community in question. '

Many localities, however, are not sufficiently familiar
with the technoloyy to recognize which elements of their
perceived needs are amenable to telecommunications solutions
or tec select among the technologies available. It should be
noted that the match between needs and appropriate technologi-
cal treatment should provide the rationale for the telecommuni-
catlicns system in any given locale.

Some work has already bheen done in this area. Maxine
Rockc£f, for instance, has constructed a table distinguishing
among technical, human, content, attitudinal, and other
variables in the design considerations for visual telecommuni-

cations events. The Cable Television Information Center has
developed a logal gcvernment departmental communications needs
questionnaire. The Program Evaluation Group of the Urban

Institute is developing a methodology for tracing both the
actual and desired flow of information through an organization.

The proposed research initiative, which attempts to apply
some of the principles suggested in the work cited abhove, is
currently underway at OTP. The first phase is scheduled for
completion in this calendar year.

Compillation of Previous Research and Demonstrations

As pointed out in Section III, the efforts of the Federal
government in the collection, application, and dissemination
of information about telecommunications are not uniform. They
range from the model program in progress at DHCIST to one-shot
demonstrations whose results are not easily appraised. There
is something to he learned from almost all of these projects--
including th2 ones that have been written off as failures by
their sponsors.
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In tairness, it should be recognized that rescarch and

demonstration projects have inherent risks. Inevitably, some
will fail, These failures are subjoect to a great deal of
criticism. It ig too much to expect that the funders witll
“advertise their failures. Unfortunately, the result is that
the tesson may be paid for several times. Thus, while the

proposed search will be extremely difficult, it is necessary
if we are to build on accumulated knowledge.

Literally hundreds of demonstrati sns have been carried
out and research reports written on aspects of delivering
services via telecommunications. One report contained a
bibliography of over one hundred jublications dealing with
social service delivery Cﬁcludlng health and in-school education)
on cable television alone.

here arce additional barriers to the search. Reporting
procedures for Federally funded programs, for instance, often
record content information but not method of delivery. This
causes extreme difficulty in identifying even significant
telecomnunications efforts. Also, many projects--probably a
majority--originate in the states, municipalities, or with
private or quasi-public organizations. However, as the social
services report cited above demonstrates, a search such as we
suggest can be accomplished with reasonable success.

Once the projects are identified, results should be
analyzed for generalizability. For instance, paraprofessionals
have besn utilized, with varying degrees of success, in many
telacommunications projects. Several of the DCHIST demon-
strations used them. Project FEATT, a program that trains
parents to train their severely handicapped children, uses
paraprofessionals. The SALFM project, which delivered adult
basic education to rural areas, used them. Has the accumulated
experience taught us anything universal about the appropriate
use of paraprofessionals in conjunction with telecommunications?

Serious problems will almost certainly arise in cross
compi risons of projects which were done under a variety of
cond tions with varying degrees of rigor. One would not
expect a research project of this nature to provide uniformly
hard, incontrovertible information. One would expect, however,
that a certain amount of hard data would emerge along with a
great deal of "folk wisdom" which would provide useful first
approximation guidance for the design of rural telecommunica-
tions systems.

Much of human endeavor consists of a search for perfect
knowledge. The fact that this ideal is unattainable does not
mean that we shouldn't use the often imperfect knowledge that
we heve acquired. That is the underlying rationale for the
program recommended. 24
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