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.
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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.
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“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
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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.

I1-46



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,
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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
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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.
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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;

11-70



«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).

[1-78



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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