CHAPTER |V
A SYSTEM APPROACH TO DEVELOPI NG AND

ASSESSI NG RURAL BROADBAND COMVMUNI CATI ONS

The preceding chapters have exanmined the potential of broadband
communi cations for responding to rural needs and contributing to the goals
of rural developnent. However, realization of this potential depends upon
dermonstration that rural applications are economcally viable. In this
Chapter, a system approach to devel oping economically viable systems is described
and two case studies illustrating sone of the concepts involved in
approach are presented. Technol ogical, regulatory and econonic factors
as possible constraints to wider application of broadband comunications
are then examined and it is shown that, for rural areas, the immediate
primary constraint has been econonic. This finding is used in discussing
the need for rural denonstrations of broadband systens and an approach to
i mpl ementation of such a denonstration programis described. The approach
taken in this Chapter is then conpared to other alternatives as suggested
inrecent legislative initiatives and other studies. Fromthat follows
a discussion of policy alternatives. The Chapter closes with a three-step
approach to future assistance which might be provided by the Ofice of
Technol ogy Assessnment for consideration by the Senate Conmmittee on

Agriculture and Forestry.

What is Meant By A System Approach
As used here, a broadband comunications system indicates specific
characteristics. Wth regard to service, the term “systenf inplies that
all persons in the comunity served by the system can hook up to it and that

conmmunity institutions will also have access to the system  Thus, the system
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will provide an array of services. In addition to conventional news and

entertai nment such services would include several public services and/or

comrercial uses as described in Chapter Il. By comparison, prior

applications (see Chapter Il) have provided one service -- say, a health
service -- to one type of organization (such as hospitals and clinics) or
to a subpopul ation of individuals (the sick or elderly). In the context

of the system concept, such an application would be a conponent or subsystem

Several such subsystens combine to forma total broadband system

Still on the topic of service, there is an inportant inplication of the
system concept. This is that the system derives fromand is based upon
community needs rather than the interests of a single business or group
of experinenters. The particular services to be provided may be health,
education, entertainment, meter reading, burglar and fire alarnms, conmodity
prices or others, depending upon the needs of the people and the capability

of the community to provide these services in other ways.

The system approach inplies a positive cost-benefit ratio and that
other alternatives than broadband have been evaluated to determi ne whether
the same service might be provided through some other method at |ower cost.
Thus, it might be cheaper to bus people to hospitals or hire more paranedics
than to use tel emedicine. I'n making such an anal ysis, however, the total
service to be provided by the tel econmunications system nust also be con-
sidered. Provision of several services will reduce the cost of any single

service because all will use the sanme physical plant.
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Thus, an inportant reason for the system approach to rural telecomuni-
cations is economic. Besides the econom es of scale achieved when a nunber
of services are provided, there is also benefit to the individual. School
systens, hospitals and conmunity agencies nmight afford to pay respectable
sums for use of the system because of savings made in reduced salaries,
transportation costs and physical plant. This institutional support can
be used to offset some of the cost of providing network TV via cable to

the individual subscriber.

The system approach has technical inplications as well. Conbinations
of technol ogy, such as both cable and translators, may be required to neet
the needs of the community economically. Thus, cable can be provided where
there is adequate density and several cable systens might be linked by
m crowave relays to connect related institutions within a county. Trans-
|ators can provide service to households in the mpst rural areas.
(Regul atory constraints to this approach will be discussed later). The
important point is the intent to provide broadband to everyone rather than
si phoning off households in the nost dense, and thereby profitable, areas and

| eaving outlying rural households with no access at all.

Service, economc and technol ogi cal aspects will be dealt with in mre
detail later. The purpose here has been to introduce the philosophical

concepts underlying the system approach.

Case Studies
The project which nmost clearly illustrates the system approach is being
undertaken in Trenpeal eau County, Wsconsin. However, sone other projects,
such as the three National Science Foundation Phase || projects in Spartanburg,

North Carolina; Reading, Pennsylvania; and Rockford, Illinois show sonme
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characteristics of this approach. The Trenpeal eau County and Spartanburg
projects are described below. Besides illustrating what is nmeant by a
system approach, these projects also indicate some of the regulatory,
institutional and financial constraints to broadband applications. The
description of both projects follows a common franework:

« denpographic and soci oecononic characteristics of the

area served by the broadband system

«notivating forces behind the project;

«system description;

.financial considerations; Federal involvenent;

«status of the system and

«sumary and significant findings.

Trenpeal eau County, Wsconsin Project

Trenmpeal eau County, Wsconsin is a predomnantly rural area with a
popul ati on of 23,172 persons. Those younger than 20 years of age, or over
65, make up about 39 percent of the population and this percentage is close
to the Wsconsin average. However, the over 65 age group is about 16 percent
of the county popul ation, which exceeds the statew de averages by about

5 percent (1-5).°'

Exami nation of migration patterns reveals greatly decreased mgration
out of the county from 1960 to 1970, as conpared to the previous decade.

Wil e county popul ation as a whole appears close to stabilization, there has

* References are nunbered consecutively in the order of their first
appearance in the text. The first nunber is the reference. The
number after the dash is the page nunber on that reference.
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been within county rmovement fromrural farmto rural non-farm househol ds.
The percentage of the population in incorporated areas in 1970 accounted for
47 percent of the population compared to 33 percent in 1940 and 21 percent
in 1900 (I-6). Persons classified as rural non-farmin 1970 accounted for
about 64 percent of the population, with rural farm making up the difference

(1-83).

County nedian income was $7,391. A large percentage of people depend
upon public assistance (13 percent of famlies) or social security (29 per-
cent) . In 1970, 14 percent of famlies in Trenpeal eau County had incomes

bel ow the poverty level (I-7).

O the total population, 8,233 or 36 percent were in the |abor force.
Agriculture and nmanufacturing predom nate as sources of enploynent.
Agriculture enploys 26 percent of the work force and manufacturing enploys

22 percent (I-7).

There are several inportant inplications to be drawn from the above
capsul e summary of Trenpeal eau County characteristics. First, the relatively
hi gh percentages of elderly and nonworking residents means that a significant
percentage of the population is honme during the day and could use broadband
services during this time (1-9). Presently, 93 percent of househol ds have
television sets (1-9). Television usage figures in hours per day are high
conpared to the national average despite good reception on only two channels
in nost areas (1-13). Surveys indicate an interest in nore choice of prograns
as well as in local programming (1-14). Besides entertainnent, the characteristics
of the area suggest a potential for health, education and other services

described in Chapter 11 of this report.
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On the other hand, incone for many residents is low  Consequently,
little is available for discretionary spending. Thus, any broadband
tel ecommuni cations services based on subscriber fees or fees otherwse
charged to the consumer nust be very desirable if they are to be pur-
chased. In addition, the low density of the area makes it unattractive to
broadband entrepreneurs. A cable system serving the county, including all
towns, would have less than 10 subscribers per nile of line (2-15). Cable

operators generally consider 30-40 households/nmile a mninum (3-4).

Thus, while it appears that broadband conmunications could fill a
need in Trenpeal eau County, it also appears unlikely that a conventional
systemwi |l fill that need. Gven the situation, the project underway in

Trempeal eau is of special interest.

Trenmpeal eau County proposes to provide itself with broadband
communi cations by paralleling the approach which brought electricity and
tel ephone service to rural areas. There are many unique features of this

project and they are indicated in the followi ng discussion.

Rol e of Trenpeal eau County cooperatives. The notivating force behind

the Trenpeal eau County project stems from several cooperatives. Because of
the inportance of cooperatives in many rural areas and because of their
potential for bringing broadband communications to other areas, the follow ng
di scussion briefly outlines the historical devel opment of cooperatives, their
role in bringing electricity and tel ephone service to rural areas and the

current activity of cooperatives in the Trenpeal eau County project.
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The formation of cooperatives stens from the Capper-Vol stead Act
of 1922 which allowed farmers, ranchers, dairynen and others engaged in
agricultural activities to form associations for the purposes of marketing
their products (4). The intent of the legislation was to permt agricul-
tural workers to reduce conpetition anong thensel ves and enable cooperative
nenbers to realize the benefits which could accrue from processing, handling

and nmarketing their goods thensel ves.

Since the 1922 Act, cooperatives have becone a way of life in many
rural areas and supply an array of services frominsurance to schooling
for their menbers. O notable significance to this assessment is the role
pl ayed by cooperatives in bringing electricity to the countryside. In the
1930’s, realizing that the utility conpanies saw no economic reason to bring
electricity and tel ephone service to rural Anerica, rural residents or-
gani zed their own electric cooperatives. Aided by the Rural Electrifi-
cation Act of 1934 which made long-term |owinterest |loans available, the
el ectric cooperatives were extremely successful in bringing telephone and

el ectric service to sparsely popul ated areas (5-13).

The situation today with regard to cable television in rural areas is
not dissimlar fromthe problem of getting telephone service and electricity
to the same areas a generation ago. As noted previously, |ow rural popu-
|ation densities are not economically attractive to the private cable oper-
ator. Cooperatives, on the other hand, exist for the benefit of their nmem
bership and are not constrained by considerations of profit as is private

i ndustry.
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In addition, as noted by Steven Rivkin witing in Rural Electrification
Magazi ne (May 1974, pg. 13):
“Rural cooperatives have special practical qualifications

for entering the field of broadband comunications that go far
beyond a perception of historical nuances. First there are the

vital intangible ingredients to success of notivation -- the
commi tment born of past struggles to put technology to work for
their menbers -- and the principles of area coverage that nakes

speci al sense when success of a high-capacity comunications
systemis so dependent on opening access to all menbers of com
munity. Moreover, there also may be avail able physical facilities
(i.e., utility poles, whose cost is normally a significant factor
in stringing cable), services (such as billing and accounting)

and organi zational nechanisns (such as an existing cooperative
itself).”

In Trenpeal eau County, cooperatives are nunerous and active. Initial
interest in the broadband conmunications project was sparked by Gordon

Mei stad, Manager of Trenpealeau Electric Cooperative, who becane interested

in the potential of cable for rural areas. He decided that rural residents

woul d have to become actively involved if that potential was to be realized.

As stated by M. Meistad (Rural Electrification Magazine, My 1974,

pg. 16):

““1"mnot interested in cable to get a few comercial channels.
If that's all we were working for I wouldn’'t waste my tine,’
Mei stad says, ‘but we're planning on building a total communications
systemto serve the future conmmunications needs of every resident
of the county. The real goal of the communications co-op is to
upgrade the quality of life for our rural nenbers.'"

“Meistad firmy believes that cable comunications offers nore

for rural people than for city dwellers. ‘It can, if devel oped
toits full potential, revitalize rural life and keep young people
inthe area with jobs and every social, cultural and econonic ad-
vant age. It’s going to take hard work and we'll have to do the -job

ourselves but we did it once with electricity. W should be able

to do it again with cable.’”

G hers grew enthusiastic about the project. W!IIiam Uban, Super-
i ntendent of Trenpeal eau Valley School Cooperative, sees two-way cable
as a way to inprove the quality of primary and secondary education and

to save both teacher costs and student time. Interconnection of schools

1v- 8



woul d permit special teachers at individual schools to neke their

services available to all wthout the need to bus children between schools.
Cabl e would also pernit bringing education to the handi capped, the elderly

and any other citizen who wished to increase his education.

The project obtained the support of the Trenpeal eau County Association

of Cooperatives and its president, Gerhard Nilsestuen.

The outcome is the Western Wsconsin Communi cations Cooperative.
WACC is a consortium of 23 Trenpeal eau County cooperatives and seven

school s (2-14). One school in Jackson County is also involved (6-3).

A county-wide, nulti-service broadband communications system As

indicated in the quotes from M. Mistad and M. R vkin, the Wstern

W sconsin Communi cations Cooperative proposes to provide a broadband

communi cations network accessible to all 9,500 households in the county
(2-14). This in itself is unusual and a dramatic departure fromthe

econoni cs governing nost private cable operators. Densities of sone areas
in Trenpeal eau County are at |least as low as 3.5 househol ds/cable mle
(2-15), far below comonly accepted figures for a profitable cable operation.

Neverthel ess, provision of service to all nenbers is a tenet of cooperatives.

The question is how such a system can be econonically viable. Indeed,
an early feasibility study for Trenpeal eau El ectric Cooperative (I-46)
showed that provision of cable service to Trenpeal eau County residents
woul d be nmarginal at best. What substantially altered the outlook was the
active involvement of local institutions in the use and support of the
system a devel opnent which reflected the principle of the system approach
earlier described.
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The key institution to be involved in the early phase of the project
is the schools. Linking of Trenpealeau County schools will form the back-
bone of the initial system The higher fees charged the schools will
reflect institutional (as conpared to individual) use and the contenpl ated
savings to be achieved by the county as a whole in education. The institu-
tional rates will permt |ower individual subscriber costs than would be

possible if individuals alone were supporting the system

System description. The proposed system w || comnbine cable and

m crowave technology (6-1; 7-1). The systemwill be installed in three

phases at an estinmated total cost of 5.5 to 6 million dollars (8-3).

In Phase I, the schools and hones in the larger comunities will be
i nterconnect ed. Figure | on the follow ng page shows major towns in-
volved in Phase I. The eight schools are located in Arcadia, Blair, Eleva-
strum Galesville, Independence, Gsseo and Witehall in Trenpeal eau

County and in Taylor in Jackson County (6-3). (One Jackson County school

is included because cooperative and educational system boundaries are not

al ways congruent with county boundaries.) Three private parochial schools
may al so be included. The schools and nearby honmes will be cabled and there
will be three mcrowave receivers to interconnect the cable systems and pick
up channels fromdistant cities. In the initial phase, 64 niles of trans-
m ssion cables and 43 mles of distribution wires will be installed. The
system will be available to about 2300 private residences and 230 commerci al

and educational organizations (9-1ff.).

The Phase | systemw |l use 6 channels directly, be imediately
expandable to 8 channels and be sufficiently flexible that additional
channel s can be made operational (7-1). Initially, only the schools will

have two-way capability.
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Phases Il and Il1l wll expand the systemto the |ess densely popul ated
areas so that the facility becomes available to every resident and business.
The smaller villages will be connected in Phase Il. The nost isolated

farnms will be connected in Phase IIlI.

Initially, the systemwll provide individual subscribers with
network TV and the educational and single independent channel permtted
by the FCC. [A waiver will be sought to permt bringing in two indepen-
dents (10).] Subsequently, however, the possibility of additional services
such as fire and burglar alarns, will be explored (10,11). The Cooperative
is also eager to provide service to institutional users other than the
school s. Prelimnary conversations indicate an interest by the banks.
At present there are 11 independent banks with 42 branches. There appears
to be interest in use of a central conputer by the banks and even in the
possibility of using the proposed systemto elimnate the need for checks

(11).

Fi nanci al considerations; Federal involvenent. The consulting

engineering firm of Ral ph Evans and Associates retained by the Wstern

W sconsin Communi cations Cooperative (WAMC) estimated the Phase | cost of the
system at $1,245,000 (7-10). In seeking outside financial assistance, the
Cooperative explored the possibility of a Rural Electrification Administration
(REA) loan. \When receipt of an REA |oan appeared unlikely, WACC applied

in January 1974 for a Community Facility loan fromthe Farmers Hone

Adnini stration (FmHA) under the Rural Devel opnment Act of 1972, In two
subsequent letters (12, 13) the FnHA identified approximately 20 conditions

whi ch nust be met. After WACC agreed to neet these conditions, the Wsconsin
FnHA State Director approved a $1,238,000 |oan on August 28, 1974 and obligated

funds for it.
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This loan is unique in that it is the only Community Facilities |oan
granted under Title I of the Rural Devel opnent Act of 1972 for the purpose
of establishing a broadband conmmunications system FnHA has approved a
direct loan with a 15 year repayment period at 5% interest with repaynent
of principal deferred for 2 years (14). O the conditions inposed by FrHA,
one posed a particular problemand is illustrative of sone of the diffi-
culties faced by projects such as this one. FnHA required that long-term
contracts between the eight schools and WACC be established. However, the
schools are prohibited from participating in any agreement |onger than 3
years without voter approval. Such approval for a 10 year contract has
been agreed to by the voters. In addition, a bill pending before
the Wsconsin legislature will permt schools to nmake such contractual

arrangenents (11).

WACC is concerned that private operators mght skimoff the more
profitable densely popul ated areas of the county. The difficulty
whi ch WACC experienced in promoting and financing their own system has
stimulated another bill now pending before the Wsconsin State Assenbly.
This bill would allow intercommunity cable districts to organize and fl oat
nuni ci pal bond issues to raise funds for intercommunity cable systens (2).
Arguments advanced in favor of the bill are that it wll protect rural
areas from lack of cable service, prevent formation of “pockets” of
sparsely popul ated areas |acking broadband services and pronote cable
system conpatibility (10). The bill has been defeated once but is expected

to come up again.
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In the Trenpeal eau County system financial support and |oan repaynent
will come frominstallation fees, membership fees and user charges. A
smal | anmount of revenue from advertising is also anticipated. Individual
subscribers will be charged a $20 installation fee, $5 for menbership in
the cooperative and about $7/month for access to the system The ei ght
school districts will each pay a $1,000 installation fee and $9, 000/ year

for two-way use of the system (9-1ff.).

Al though the user charge to the schools may seem high, the potential
savings of the school system may be even higher. The broadband system will
permt the connected schools to share teachers. Students in special prograns
will no longer have to be bused between schools. I n-service teacher training

can al so be done on the cable system

Later the banks are likely candidates for use of the system A
channel could be bought by several banks and used for in-service training,
conputer access, etc. $7,000 has been cited as a reasonable figure for

rental of a channel per bank for one year (11).

Status of the system As previously indicated, the Comunity

Facilities loan from FrHA was approved August 28, 1974. However, con-
struction of the system has not yet begun because of the need for a long
term contract conmtnment between the schools and WACC. Al though voter
approval of this commtment was obtained, state |evel action was also
necessary. Thus, progress has been del ayed pending action by the Wsconsin
State Assenbly on a bill approving entry into long term contracts by

the schools. The bill will probably come to a vote early in cal endar

year 1976 (15).
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In addition, FnHA inmposed a condition that WACC obtain signed nenber-
ship pledges from 1008 househol ds as evidence that the systemw || be used
and bring in revenue in its first year (13). Early indications of sub-

scriber interest suggest little difficulty in neeting this requirenent.

The engineering consulting firm of Ral ph Evans and Associates has
prepared the specifications for bid for a turnkey contract. The specifi-
cations will be released as soon as there is state |level approval for the

school system contracts.

If the Wsconsin State Assenbly acts favorably early in 1976, Phase |
construction can possibly be conpleted by late fall. If the Assenbly does
not act until later in the year, a problem arises because of the increased
costs of installing the system under the climatic conditions which prevail
in Wsconsin during the winter. Possibly, Phase I will be delayed until
1977. If the Assenbly disapproves the bill, the entire situation must

be re-exam ned.

Once inplenmentation of Phase | is begun, about four years will be
required before the detailed benefits of the Phase | systemto the schools
can be known. The first year will be devoted to construction and intercon-
nection of the schools. During the first and second years, the schools wll
be developing their approach to using the system The third year will be
experinmental and in the fourth year, the school system should be fully
operational . These plans are reflected in the projected school user charges.
The schools will not be charged for systemuse until the third year and
then at a 50 percent rate (i.e., $4500 per year). Full charges will go into

effect in the fourth year (14).

I'V-15



During the four year period described above, other activities can
proceed in parallel. Thus, Phase Il inplenentation, provision of additional
services to individual subscribers beyond network and ETV, and invol venent
of other institutions such as the banks can be initiated. |t is inportant
to note that long time periods will be required to install, devel op,
and evaluate the innovative broadband uses such as contenplated in
Trenpeal eau County. Thus, data on the value of systems such as the one
proposed for Trenpeal eau County will not be available for a considerable

nunber of years, even if work begins now

Sunmary and significant findings fromthe Trenpeal eau County case

study. The followi ng summary discussion of the Trenpeal eau County project highlights
the most significant points of this case study as they bear upon the
future of rural broadband systens generally.
«the primary notivational force for the Trenpeal eau County project
lies in the cooperatives, -- nonprofit organizations oriented to

benefits for all menbers;

«within Trenpeal eau County cooperatives, a few key individuals
have played significant roles in attenpting to make an idea a

reality;

«the underlying philosophy of the cooperative novenent in rural
areas led naturally to the concept of an areaw de service which
woul d serve all menbers even if their geographic location rated
them poorly in the equation of cable system econonmics. This philo-
sophi ¢ viewpoi nt was augnented by the vision of a few key persons

concerning the full potential of cable in rural areas. At the same

time, these key persons foresaw the consequences of granting
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cable franchises for the nost densely popul ated and profitable
areas alone. Such franchises would nmean that the nost isolated

residents would be left out of the cable system

. feasibility study showed that provision of standard cable service
in ternms of inmproved network TV and ETV would not be economically
viable -- a not surprising result given the |ow population density

of Trenpeal eau County;

.the key notivating persons foresaw nmore than a standard cable
system I nvol verent of an institution, the schools, had nmany
advant ages. It was hypothesized that educational costs could be
reduced while the quality of education was increased. Another
significant benefit was |ower individual subscriber fees than would
be possible wthout institutional involvement. These econonic
benefits could be augnmented by potentially higher quality education

for all residents of the county;

«a Community Facilities loan under Title | of the Rural Devel opnment
Act of 1972 was obtained. This is a unique |loan-- the only one
granted under Title | for a broadband system Trenpeal eau County
was fortunate in the timng of its application, which occurred
shortly after Title | funds became available. Recently set priorities
for the granting of such loans (16) plus the increasing conpetition
for themindicates that this source of funding for broadband systens
is unlikely to be available in the future. Indeed, correspondence to

OTA from the FnHA Adninistrator states that “we do not anticipate this type
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of loan (i. e., for broadband systenms) beconming a significant

part of our community facilities |oan progrant (17);

«al though FmHA provi ded assistance to Trenpeal eau County in the form
of a loan, FnHA assistance did not extend to hel ping develop the
rationale or justification for the system nor did FnHA act as
coordinator with other appropriate Federal agencies, such as the
FCC. Trenpeal eau authorities were, and are, on their own in
devising, and organizing their system If the latter had not been
possessed of a high degree of initiative and perseverance, it is

not likely that they would have progressed as far as they have;

o Trenpeal eau authorities do not have a clear idea of concrete
plans for service to be provided beyond comunity access to net-
work and educational TV prograns and use of the system by school
districts. Some assi stance, Federal or otherw se, probably will be
necessary if the comunity is to realize such potential benefits
as using the system for commdity and cattle market information;
hospital and nedical services; and fire and burglar detection.
Revenue from these additional services might be essential to the
econonmic viability of the expanded system now contenpl ated by

| ocal authorities;

e«in Trenpeal eau, and el sewhere, state laws can constitute a major
barrier to the devel opnent of community-based rural systens. The
lack of authority for Trenpeal eau County school districts to enter

into long termcontracts has delayed inplementation of the system
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«the tendency of cable entrepreneurs to buy up cable franchises
in the nost densely popul ated areas can isolate |ess densely
popul ated areas from receiving service because the mpst economcally

attractive areas have been rermoved from the system

«the desire to build an area-w de systemis frustrated by the fact
that townships cannot grant cable franchises. Thus, those interested
in inplementing an area-w de system are forced into the position of
acquiring franchises from nunicipalities with hopes that intervening
townships will join the systembut with no guarantee that they wll

do SO

To summarize, the Trenpeal eau County project is a unique effort. It
is an attenpt to provide broadband tel ecommunications services by follow ng
the tradition of providing electricity and tel ephone service to rural areas
through the use of cooperatives. The success or failure of the project wll
have significant inplications for simlar endeavors by other rural communities.
It should be noted that other projects of this type are not likely to
come to fruition under current conditions because of constraints on funds
and the lack of a Federal program supporting denonstrations with objectives

simlar to those guiding the Trenpeal eau project.

Spartanburg, South Carolina Project

Unli ke Trenpeal eau County, the Spartanburg, South Carolina project
is taking place in a small city and contiguous parts of Spartanburg County
rather than in a rural area. However, there are two reasons for including
Spartanburg as one of the two case studies of this Chapter. First, the Trenpeal eau

County project was initiated by cooperatives. For conparison, it is
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useful to exanmine an exanple in which the Federal governnent has taken the
initiative with the involvenment of a consultant and private industry.
Second, while Spartanburg is not rural, the services being investigated

are applicable to rural areas. Aspects of the detailed cost analyses which
are part of the Spartanburg project, such as transportation and tel ecom
nuni cations tradeoffs, will be suggestive of the results that mght be

obtained in rural areas.

The city of Spartanburg had a 1970 popul ation of 44,546 persons. It
has its own radio and television stations, newspaper, Spartanburg Techni cal
Col l ege and other institutions. The black Community accounts for 33 percent

of Spartanburg’s popul ation (18-11-1).

The table on the following page illustrates the denpgraphic character-
istics of the city and county of Spartanburg conpared to South Carolina, the
South Atlantic States and the U S. as a whole. O particular note in the
table are the reduced educational and incone levels in Spartanburg conpared
tothe U S as a whole. There is also a larger proportion of famlies
bel ow the |owincome line defined by the Bureau of the Census. Per capita
expenditures for local government services are about half those for the
U S. average and are lower in the city than in the county. The reduced
staff and budget in the city reflect the responsibility of the county
for many public services, including education and health for both city
and county residents (18-11-3). The lack of responsibility of the city
for social services may be contrasted with the fact that only the city

can grant cable franchises (19).
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«National Science Foundation (NSF) - this agency is funding the
project as part of a conprehensive telecomunications research

progr am

«The Rand Corporation - Rand is the contractor for the experinental

studies in Spartanburg;

« Tel eCabl e Corporation of Norfolk, Virginia - TeleCable is the
owner/operator of the Spartanburg system one of fifteen cable

systenms owned by Tel eCabl e;

oJerrold Corporation - Jerrold installed the cable system under

a turnkey contract;

o.state and local organizations - these are involved in the services

the system provides.

Each of the above groups is notivated to participate in the project
for different reasons. Thus, the state and |ocal organizations are interested
in the services which the system can provide while the Jerrold Corporation
has used Spartanburg as a test-bed for its second generation of two-way

equi pment, especially its unified anplifiers (19).

One of the factors leading to the initiation of this project involving
NSF, Rand and Tel ecabl e was the reassessnent by the Federal Conmmunications
Conmi ssion (FCC) of its position on two-way cable systems. In 1972 the FCC
ruled that all cable systens in the 100 |argest markets nust have two-way
capability by Mrch 1977. However, such factors as |ess-than-expected
profitability of cable systems and inadequate evidence on the actual value

of return signals has led to postponement of the rule. Three National Science
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Foundati on-projects, of which Spartanburg is one, are expected to provide data

to the FCC and others on the value of two-way cable systens (18-1-1; 21-1).

As a cable operator, TeleCable is interested in the revenue potential
of new services via two-way cable as well as the final outcome of the FCC
deci si on. Tel eCabl e worked extensively with Rand in devel oping Rand' s
proposal to NSF. As stated by M. Rex Bradley, President of TeleCable
corporation in a letter to Dr. Leland Johnson of the Rand Corporation
(18-VI1-18): “We feel the social service delivery projects selected by
Dr. WIliam Lucas and his staff are meaningful experiments which will serve
well in determining the future useful ness of broadband communications over
cable television facilities for the delivery of social services.” It night
be noted that this is not the first time Tel eCabl e has been involved in
social services. For exanple, at their Overland Park, Kansas installation,

cable was used for in-home education of two severely handi capped teenagers (21-2).

System description. The Spartanburg cable systemis a high quality

state-of-the-art two-way system which has been relatively free of many

of the technical problens encountered by other systens. I't provides twenty-
seven forward or “downstreant and four return or “upstreani video channels.
Twel ve of the forward channels are used for major broadcast stations,
locally originated progranms and automated programming, |eaving fifteen
downstream channel s available for other purposes. Three of the return

channel s are available for experimental use (21-2ff.).

The system provides extensive coverage. As of late 1974, of 10,000
city dwellings, 8000 were within access of the cable, as were 6000 in the
county. O the total with access, half, or 7000, had subscribed (21-2). Plans

for expansion will provide access to an additional 6000 honmes in the city

and county (18-11-8).
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Description of experinments. Actual needs of the area which mght be

supplied by cable were established through nmeetings held with nmore than 60
agency departnments and offices at local, district and state |levels (18-11-6).
Persons interviewed were encouraged to define their problems and then consider
how tel ecommuni cations might help, rather than being presented with the
technol ogy and asked to suggest ways to use it. There is some suggestion
that these two contrasting approaches produce different results (21-3) and
that where the technology is sufficiently flexible, as in Spartanburg,
nore meani ngful needs assessnents can be obtained by concentrating on
needs rather than technology (19). Six nmonths were spent in a careful
needs analysis (21-3). Three basic groups of experiments were identified
in the areas of:

«adult education;

.training of day care workers; and

« communi cations between social service agencies.

The education experinment attacks one of the major social service needs
in Spartanburg and South Carolina. South Carolina is 49th in the United
States in median years of education (10.5 years), and 62% of its adults
have not finished high school (18-111-2). According to the Rand proposal
“in the areas accessible to the Spartanburg cable system al one, there are
approxi mately 20,000 adults without a high school education; 10,000 of

these Spartanburg residents don’t have an eighth grade education” (18-111-2).

Despite past efforts to upgrade the educational |evel of area residents
by Spartanburg public schools and Spartanburg Technical College, mch
remains to be done. Current prograns reach only a small proportion of
those who could profit fromthem in South Carolina, such programs have

enrolled 1% of adults lacking basic (less than high school) education
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and about 2% of those lacking a high school education (18-111-3).

those enrolled, only a small proportion conplete the programs (18-111-3).
Significant reasons for dropout are difficulty arranging transportation and
difficulty meeting child care needs and related famly responsibilities
(18-111-3). These difficulties are equally or nore applicable to residents
of rural areas, indicating the applicability of Spartanburg project to

rural as well as nore urbanized areas.

Broadband communi cations, by bringing education to those needing it,
rather than requiring themto go to the source of education, mght circum
vent the barriers cited (see Chapter Il for further discussion rural needs in
education) . What renmains to be denonstrated in the Spartanburg experiment
is that quality education can be achieved through the use of broadband

communi cat i ons.

The purpose of the project will assess tel ecomrunications as a nethod
for providing second |evel basic adult education (grades 6-8) and high school
equi val ency education (18-111-1). The following three techniques wll be
tested: traditional classroom one-way television; and two-way television
using pushbuttons alone or pushbuttons with return voice for student re-

sponse (18-1-2; 19-4ff .).

Measures of effectiveness of the three methods are directed at asessing
both benefit and cost. Tests of educational progress such as the TABE (Test
of Adult Basic Education) and GED (General Educational Devel opment) will
be used to neasure student learning (18-111-17ff.). In addition, updated
neasures of student progress will be available throughout the telecomruni-
cations experiments (19). Wth regard to cost, careful records of the cost

to maintain, operate, and adm nister the broadband systemw |l be kept in
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these and other experiments (19). Specific costs associated with the
educational program which will be neasured include direct instructional

costs and student travel costs (18-111-18). Perhaps the hardest to obtain --
yet the nost significant -- measure of the benefit of this programis its
value to students who are reached by this system who wouldn’t be reached
otherwi se (18-111-18). The latter are those students who couldn't par-

take of the benefits of adult education if obtaining it requires going to

a classroom Wile student questionnaires will enable an estinmate to

be nade of the proportion of these students and their response to the pro-
gram (18-111-18), it is unfortunate that a better means of determning this

val ue is not available.

The second experinental application in the Spartanburg project is
use of broadband telecommunications to train day care personnel. As
stated by WIliam Lucas of the Rand Corporation (21-6):

“The need for quality day care has grown sub-
stantially in recent years as the nunber of women in
the work force has grown. Child care in centers has
grown nore sophisticated as nmore positions are filled
by well-trained personnel, but in-home and famly
care is a continuing problem In these situations,
the child either remains at home or is kept in the
home of the caregiver, typically a neighbor or rela-
tive who is often a nother with children of her own.
Al too often this caregiver sees herself as little
nmore than a babysitter. Even if she would like training,
it isdifficult to acquire because she is tied to her
hone. In the day, she nust usually care for several
children by herself, in the evenings and on weekends
she nust tend her own famly. O course, sone caregivers
are so notivated they attend occasional training work-
shops despite the inconvenience, but for the general
popul ation of this type of caregiver, effective training
needs to reach into the home.”

Despite recognition of the need for training of day care personnel
(19-1V-8), the above quotation indicates the reasons such training is

difficult to inplement. Some of these reasons are identical to those
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whi ch nmake adult education difficult to provide -- the necessity to go-
10 a training center, which is prevented by conflicting demands on the
trainees time. As in adult education, broadband is a potential way to

resolve such problens in both rural and urban areas.

The day care training experinent uses a workshop approach with
training workshops conducted in the cable studio and in hones and day
care facilities in the field. According to the project prospectus,
“participants in homes and centers will be seen as they ask questions, show
techni ques and exchange experiences with the professional |eading the
wor kshop.  The nultipoint distribution capacity of the systemwll be
used to send the workshop and the associated dial ogues [between the pro-
fessional |eading the workshop who may be located at the cable studio
or one of the hone or day care facility sites and day care workers at
other locations] live over a closed channel to nembers of the day care

communi ty throughout the systeni (18-1V-1).

Day care training by three different nethods will be conpared. For
one group, five television cameras will be rotated anmong the studio and
homes or facilities so each has a chance to actively participate. By
switching the cameras on and off at the various locations, caregivers
at sites with cameras can see and hear each other. A second group of
caregivers will be able to watch the program but these people will not
be able to actively participate because they will have no return equip-
ment and thus cannot be heard or seen. A third group will receive the

materials used in the workshop but will not have access to the cable system

Vi deot apes of the workshop sessions will be saved, permtting

changes in caregiver skills to be later identified and anal yzed (19).
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Cost-benefit analysis conparing one and two-way cable with actual

visits to the home or facility to provide training sessions also will be
conduct ed. El ements of this analysis will include cost of devel oping
the materials, travel to hones, the wages and salaries of visiting
training personnel, costs associated with use of the cable system and

the nunmber of caregivers reached (18-1V-36ff.).

The third set of experinents in the Spartanburg project involves use
of cable to facilitate inter-agency communications. One such application
is reduction of the time and costs associated with the processing of appli-
cants for federal assistance prograns which require processing by nore than
one |ocal agency. The specific program which is the subject of this experinent
is the Wrrk Incentive or “WN' program which is administered by the US.
Departnent of Labor and Health, Education and Wlfare (18-V-7). Screening
and approval for this program involves two agencies and several client
visits. The associated problens of setting appointments, arranging and
paying for client travel, and inter-agency interactions means that approval
of the application requires considerable tine -- an average of 77 days
in Spartanburg on the basis of a small sample (21-9). In this experinent,
cable will pernmit interviewing of the client and processing of papers

by both agencies with the client remaining in one location (21-9).

El ements to be evaluated include the tinme necessary to conplete the
application process, Wwith and without the cable system and associated

costs (which will take account of the travel costs for the client, work

time lost, and child care costs) (18-TV-4). Another neasure is the reduction

in the backlog of cases which the cable system may permt (18-V-16).
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Fi nanci al consi derations; Federal involvenent. The commitnent of the

National Science Foundation to the three experiments in this project totals
$1, 106,566, over a three-year period. The dollar value of TeleCable's and
Spartanburg Technical College's contribution in terns of system or per-

sonnel costs is not known.

Previ ous sections have described some of the specific anal yses of
costs and benefits which will be undertaken in connection with the three
sets of experinents in adult education, day care training and interagency
communi cations. In a nore general view, there are basically three types
of costs on which data are needed in order to establish the potential for
cabl e comunications in providing social services. These are (19):

«the additional cost of two-way cable;

«the cost of the services thenselves using the
cabl e system and

«transportation/tel ecomunications cost trade-offs.

The proposal for this study submtted to NSF by the Rand Corporation
confined itself to providing data on the second of these categories of
cost. This is not surprising, given the difficulty of quantifying the
margi nal costs of two-way cable and the tradeoffs between costs of trans-
portation and tel econmuni cations. Nevertheless, on their own initiative,
project personnel will attenpt to provide data on these more difficult
costs. Despite the difficulty, other investigators should be encouraged

to provide simlar data.
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The interagency conmunications experinent will provide data on two of
these cost categories: services costs and the tradeoffs between transpor-
tation and tel ecomunications. The day care experiment will be used to
estimate the nmarginal cost of two-way cable. The education experiment is
difficult to evaluate in terns of any of the above three categories of
costs because the bulk of the population served will be those who woul dn't

have been reached otherw se.

Anot her inportant consideration is the potential econonmic viability
of the system after NSF support is discontinued. NSF has indicated that
econonmic viability and consideration of ways to continue the services beyond
the period of NSF support was one of the criteria in the selection of con-
tractors for this study (22). In addition, interviews with key project
personnel (19, 20, 23, 24) suggest that the long-termviability of the
system for providing public services is of considerable personal concern.
Funding for related projects is being sought, notably from HEW  Hopefully,
the experiments will also dermonstrate the value of the services provided --
and the cost savings achievable -- to state and local authorities. Local
support of the system on the basis of denpnstrated cost-benefit mght then
be negoti at ed. Such an outcone, involving as it would, the provision of these
i nnovative services on a self-sustaining basis in a privately owned system

woul d be both significant and inportant as a precedent within the industry.

Status of the system The Spartanburg project started in Septenber 1975

and is scheduled for conpletion in Decenber 31, 1977. “The adult education
and day care experiments are well underway. Substantive reports on various
parts of the project will be prepared as data are available. For exanple,

a report on the social benefits of broadband tel ecommunications for the
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training of day care operators should be ready in the fall of 1976.
Significant data on transportation/tel ecommunications tradeoffs derived

fromthe interagency experinents should be available in early 1977.

Summary and significant findings from the Spartanburg Case Study.

This section draws together some of the points already made and summarizes
additional ones to highlight the relevance of the Spartanburg project to
the potential for broadband comunications systens in rural areas.
«Wile Spartanburg is not a rural area, the project has
the potential for denpnstrating the cost-effectiveness of
cable for providing a conbination of several public service
uses. If so, the data may suggest that such services could

be economcally feasible in rural areas as well;

«Despite the involvenment of a private cable operator in
Spartanburg, nmany problems block the entry of the private
entrepreneur into simlar enterprises. The difficulty of
interacting with a nultitude of state, regional and
| ocal agencies to put together the necessary conbination
of public service uses, each of which, taken by itself,

m ght not warrant the costs involved in installing a
two-way systemis significant. There is a need to
denonstrate that a potential market exists. The Spartanburg
project is a step in that direction. In addition, the
possibility of encouraging the devel opment of a new kind

of entrepreneur who is a “broker” for conbining telecom

nuni cations services should be considered;
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«an inportant prelude to putting together a successful
conbi nation of public services is a careful analysis
of commnity needs and the matching of those needs

with the capabilities and costs of cable;

«the Spartanburg project so far has generated a |ist
of sone 40 additional applications which could be

served by the broadband system

better methods for quantifying benefits are needed. An
exanple is deternining the benefits of naking adult
education available to those who won't or can’'t cone
to a specific classroom but who can partake of such

opportunity “on the cable”;

. unionization (or lack of it) has a significant effect
on systemcosts. In Spartanburg, studio costs are
about $25/hour for nost programs and only one operator
is required. I'n unionized New York City, the sanme

program woul d require 3-5 people at much greater cost;

«as in Trenpeal eau County, success of the Spartanburg
proj ect depends on the personal conmtment and vision
of a few personnel, among whom are the Rand Corporation
Project Leader and Site Manager, the Dean of Continuing
Education at Spartanburg Technical College and Tel ecabl e

enpl oyees.
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Constraints To Wder Application O
Br oadband Communi cations In Rural Areas

In preceding sections of this Chapter, the system approach was defined,
and the Trenpeal eau County project, which nost clearly illustrates the
system approach in a rural setting, was described. The experinments supported
by the National Science Foundation in Spartanburg, South Carolina, were
di scussed to illustrate other uses of broadband comunications to meet
public service needs. The latter experiments will also provide needed
data on transportation/tel ecomunications tradeoffs and the costs and

benefits of providing public services by broadband or alternate methods.

The following discussion addresses factors which constrain nore wide-
spread use of broadband communications to meet rural needs. This discussion
begins by identifying those technol ogi es which were included in the study
as having potential for neeting rural needs beyond supplying news and
entertainment. The degree to which technology is a constraint is then
consi der ed. Thereafter, regulations and econonmics as they apply to the
technol ogies and act as constraints to w der use of broadband communi -

cations in rural areas are discussed.

Technol ogy

As requested by Senator Tal madge of the Committee on Agriculture and
Forestry, this study was concerned with the potential application of broad-
band comuni cations to rural areas. “Broadband” communications refers to
transm ssion of many television voice and/or data signals through a single
system  The transmission may be through the atnosphere or through wires or

fibers. There is no clear point of separation between broadband and narrowband.
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For the purposes of this study, the term “broadband” indicates a conmmunications

system enpl oying one or nore of the follow ng technol ogies:

. coaxi al cable “hardwired” - a solid substance (wires or
.fiber optics glass fibers is used for transm ssion
o«translators transm ssions are broadcast -- a solid

o M crowave nmediumis not used

.satellite— |
In general, broadband as used in this report inplies two-way interaction
with video as well as voice and/or data in at |east one direction. It
will be noted that of the above listed technol ogies, coaxial cable and fiber
optics can accommodate transmissions to and from individual users whereas
translators, microwave and satellite are generally used to transmit signals
in one direction only; nanely, ta the user. Because of the potential value
of lowcost translators in rural areas, an additional technology, the
t el ephone, was included because it can be enployed to provide return audio signals

as a response to audiovisual signals sent to users by means of the translator.

It is inportant to note the technol ogi es excluded fromthis prelimnary
assessment. Conventional tel ephone service except as previously noted was

not included. * Broadcast over the airwaves from a single station, whether

! It should be noted that there are many potential uses for conventional
two-way tel ephone to provide public services in rural areas. However,
the requesting conmttee expressed its interest in broadband communi ca-
tions, and for this reason conventional telephone was not given major
attention in this prelinmnary study. Applications solely based on con-
ventional two-way tel ephone were considered outside the scope of this
prelimnary study.
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audi ovi sual or audio only, was not included. Thus, network or independent
tel evision stations broadcasting on a single frequency, and radio stations,
whet her fixed or mobile, comercial, military or citizen's band,' were

not included. However, some consideration has been given (later in

this Chapter) to the inplications for the tel ephone and broadcast tele-

vision industries of increased usage of broadband tel ecomunications.

A nore detailed description of the technologies is presented in
Appendi x D.  Technical characteristics of the technol ogies and costs

associated with their use are included as well.

For purposes here, of this discussion, it is sufficient to note that there are
a variety of technologies available which can be conbined in various ways to neet
rural needs. For exanple, cable can be used where it is econonmically
feasible. \Were density is very low there are two options. The uneconomi c
areas can be subsidized by the denser areas. This is the essence of the
cooperative approach which is dedicated to providing full service to all
members.  Alternately, |ow cost translators can be used to provide service to
| ess dense areas with response capability provided by tel ephone. However,
the latter service will be inferior to cable because video return by tele-
phone is not within the state-of-the-art and response is thus limted to
voi ce or pushbuttons. Mcrowave or satellite can be used to link several
rural systens with distribution to individual users acconplished by cable
or translator. (I't will be recalled that the Trenpeal eau County system

will use a conbination of nmicrowave and cable.) Fiber optics is a new

I Gitizen's band radio has been in extensive use in rural areas for a
number of years and its obvious advantages of flexibility and |ow
cost could continue to make it a valuable supplement even after
a broadband system was established.
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technology which, while still experimental, is developing rapidly. Its
value lies in its potential lower cost than cable, as well as its vastly
i ncreased channel capacity. A fiber optic cable of the same dianeter as a

coaxial cable could carry one nmillion times nmore infornmation.

In general, it can be said that technology is not presently a linmiting
factor in bringing broadband comrunications to rural areas. In the future,
if several two-way public services cannot be tine-shared and nmust be
transmitted simultaneously, along with a nunber of conventional television
channel s, then channel capacity of conventional cable would becone
limting. Meanwhi | e, existing technology is adequate to test the feasi-
bility and value of public service and/or conmmercial use of broadband
communi cations in rural areas. If success in initial denonstrations
generates demand beyond present day technology, then fiber optics at that
tine may well be available to nmeet additional demands for channel

capacity.

Since technology is not liniting, reasons for the failure of broadband
comruni cations to penetrate farther into rural areas must be sought

el sewhere -- in regulatory or econom c constraints. These are explored

further below

Regul at i on

The following treatment of major regulatory issues affecting the
future of rural broadband systems treats the two main technol ogies for
| ocal distribution of broadband service to rural areas: cable and trans-
lators. In addition, because of recent strides in the devel opnent of fiber
optics, some indication will be given of the consequences for rural systens
of the alternative ways in which future regulatory decisions concerning fiber

optics may be handl ed.
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I'n discussing these three technol ogies, first the regulatory
constraints will be outlined and then their inplications for rural systens
descri bed. At the end of the section will be a brief overview of the

principal issues.

Cable. Cable regulations vary with the location of the cable service
inrelation to the top 100 tel evision markets in the nation.*However,
because sone rural areas fall within television range of stations in these
markets, the full range of FCC regulations -- those concerning the “top 100"

as well as those pertaining to renote rural areas -- nust be considered.

At the present time, FCC rules, based upon the Cable Television
Report and Order of 1972, provide that cable systens in the top 100
markets may inport a limted nunber of distant signals (usually two or

three) and nust provide:

o«transmssion of local broadcast stations;

.a channel for local educational programming, free for at

| east 5 years;

«a channel for use by local governnent, free for at

| east 5 years;

.a free channel for use by the public on a first-coneg,

first-served basis;

1 Market rank of mmjor television cities iS deternmined from the nunber
of prime time viewers and ranges fromthe first market (with the

| argest nunber of viewers) to the 100th. Those falling outside the
top 100 are not ranked.
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.at least one channel for local programming if there are

nore than 3500 subscribers;

«channel s which nmay be |eased for other services.
The 1972 FCC rules also required that cable systens in major markets nust
provide at least 20 channels by 1 March 1977 and that for each channel
carrying a broadcast signal, at |east one channel must be available
for nonbroadcast use (27-16; 28-74; 29-6). Another rule promulgated in
1972, but without a specific date for conpliance, was that cable systens
nust be able to acconmmodate return signals fromthe subscriber to the
control center. Concerning the latter rule, in addition to the absence
of an effective date of inplementation, it is significant to note that
nei ther video nor voice return capability are required, although both are
well within the state-of-the-art. Instead all that is required is a sinple

response capability as can be acconplished by pushbutton.?®

Concerning the above rules, the requirement for existing systens to
neet 20-channel capability has been indefinitely postponed because of ad-
verse econonmic conditions facing the cable industry (27-16). In addition,
the requirenent that cable systems with nore than 3500 subscribers must

originate progranmming was stayed by the FCC during litigation.®

1" It should also be noted that cable systems existing prior to
March 1, 1972 are “grandfathered” and need only continue the
service they offered at that date (27-15). Thus, they are exenpt
fromthe public access and other dedicated channel requirenents
of the 1972 rul es.

U.S. vs. Mdwest Video Corp., 406 U S. 649 (1972). Although the

Suprene Court upheld the rule, the stay was never vacated so the
rule is not in effect (32-9).
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As indicated, the above rules described pertain to cable operators
within the top 100 markets. Qutside these areas, the FCC rules on channel

access for public, educational and governnent use do not apply.

There are three inportant inplications of these rules for rural
cabl e applications as discussed in this report:

«First , without encouragement fromthe FCC to provide return
capability on cable systens, it is not surprising that nost
do not provide such capability.'The reasons advanced
agai nst two-way are |ack of denpnstrated need and the uncertain
prospects for marketing such a capability for the benefit of
the cable operator and/or the comunity. On the other hand,
without an existing technical capability for two-way service, it is
i mpossible to explore its value and its potential for
economic viability. The result is a self-perpetuating

circular situation.

« Second, the FCC requirement that channels for educational,
government and public use be provided free of charge nekes
sense only where such services cannot be used to generate
revenue. Applied in a blanket fashion to all systens, it
could bar the devel opment of the rural systems contenplated
in this report. As will be recalled fromthe earlier
discussion, the feasibility of area-coverage rural systemns

wi ||l depend upon the revenues to be received fromthe use

! It should be noted that systems for najor market areas now being
installed by some major multi-system operators do provide for
conversions to two-way. Anticipated conversion costs are about
$500 per mle (conpared to basic installation costs of $4300/nile).
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of excess channel capacity for public service and commerci al

uses. Had Trenpeal eau County, for exanple, been located within

a top 100 market area (and subject to FCC requirenent for

such markets), it is entirely possible that the project

woul d not have been attenpted. Wthout revenue fromthe

school systenms (and citizens might well have objected to

payi ng for channels that were nmeant to be free of charge),

| ow popul ation density and other unfavorable characteristics

woul d have nade the system economically unattractive. In this con-
nection, it should be enphasized that payment for such institutional
use of channels should not necessarily represent a net increased
burden for the residents involved. As in the case of Trenpeal eau
County, savings fromthe use of the broadband system may offset

the costs. As a further coment on the difference between

the concept underlying the FCC “free of charge” rule and

that of the full-service rural systens discussed in this

report, it should be noted that the FCC concept inplies the

use of broadband as a supplenment to education while the usage
contenplated here is an integral element of the basic delivery

system for educational services.

«Third, the current debate over possible relaxation of cable regulations
has focused on such issues as the nunber of distant signals which
the cable operator may inport (presently three in markets 1-50,
two in market 51-100 and one outside the top 100 narkets) and
on the pro’s and con’s of restriction of cablecasting of

sports events and novies (31-160).
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This is a debate between the broadcasters and current cable operators
over the areas in which they presently are in conflict: entertainment
and sports events. If the potential for full-service rural broadband
systems is not considered in this debate, it is possible that the dispute
may be resolved solely on merits of the cases as viewed from the urban
perspective -- when in fact, those also affected by the outcone will be rura

residents.

This is not the only exanple of the problens that might persist if
the interests of rural systens are not taken into account. On the one
hand, the FCC does not restrict nonentertai nment uses of cable (which
could have the effect of permtting the devel opnent of the broadband
systens discussed in this report). But on the other hand, FCC regul ations
on the inportation of distant signals are nost restrictive outside the
top 100 markets (27-55), which could have the unintended effect of frustrating
the devel opment of the very systens that could provide the nonentertainnent
services that FCC has decided not to constrain. This is because a ful
range of news and entertainment is necessary to capture subscriber interest
In other words, rural systems cannot be solely supported by public service
and commercial use of which charges are levied. Full subscriber support is

al so necessary.

Expansion of cable into the rural public service market has not been
directly restricted by FCC regulations. Mre inportant are: 1) the indirect
i mpact of regulations which have not been enforced (20-channel capacity and
response capability); and, 2) regulations which have been designed primrily

with the broadcaster in mnd.
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Wth regard to the first, requirenents for response capability and
20-channel capacity were not enforced because the cable industry was conpeting
with broadcast under adverse economc circunstances created in part by other
FCC regul ations designed to protect broadcasters (restriction on distant
signal inportation, limtation of cablecasting of sports and novies, etc.).

Al though the inpact has yet to be felt, failure to enforce the 20-channel
capacity and response capability requirements has led to the installation
of reduced capacity cable systens which ultimately will restrict cable

operators from providing exactly those nulti-channel services which cable

can uni quely provide.

Wth regard to the second point, cable has been treated as ancillary
to broadcasting. As described in a recent House Subcomittee on Conmuni -
cations staff report:

..."1t means that cable has no charter of its
own -- that is is largely regulated as an appendage
to conventional broadcasting. But cable television

has distinct characteristics, and nerits the oppor-
tunity to develop on the basis of those differences” (27-29).

Transl ators. A nunber of regulations presently Constrain the

use of translators as a supplementary nmeans of servicing renpte households in
an area-coverage broadband system In nost instances cited bel ow, these
restrictions could have the practical effect of preventing a broadband
system fromintegrating translators into their operation.

«Translators are restricted to rebroadcasting signals from

|'icensed broadcast stations with station approval for such

‘Translators are defined as broadcast stations “.. .operated for the
purpose of retransmtting the signals of a television broadcast station,
another television broadcast translator station, or a television trans-
|ator relay station by nmeans of direct frequency conversion and
anplification of the incomng signals. ..” (Federal Communications
Commi ssion Rules and Regul ations 74701).
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rebr oadcas

prograns.

t. Thus, an owner of a translator cannot originate

This restriction also applies to advertising,

reducing the potential of this form of financial support.

More parti

cularly, UHF translators are pernitted 30 seconds

per hour of still picture and recorded audio advertising.

No adverti
VHF transl
cable alo
is not re

encour aged

sing or other local origination is permtted on
ators. These restrictions may be contrasted to
ne, where station approval for program transnission

quired and where local origination of prograns is

.inportation of distant signals by mcrowave, whether land or

satellite

Thus, the

based, is barred for translator stations (26).

di stance over which signals can be inported is

limted to the nunber of “hops” which can be made by trans-

lators before the signal degrades (a few hops at 50-80 niles

per hop) (3-5). Not only is distance limted but the cost

of distant signal inportation is increased conpared to the

cost if d

m crowave

istant signals were obtained from | and-based

relays or satellites. Such restrictions do not

apply to cable systens. 1,2

1

It should also be noted that Nevada Radi o-Tel evision, Inc. has had
perm ssion since December 1972 to use 7 and 13 gigahertz, subject

to several
The ori gi nal
FCC-72-1110.

conditions, for a television relay and translator network.
reference is the FCC Mermorandum Opinion and Order No.
The current reference is Nevada Radio-Tel evision, Inc.

38 FCC 2nd 55525RR 2nd 1197.
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« Regul ations prohibit scranbling of translator signals (26-318).
Thus, because these signals are broadcast over the air; they can
be picked up by any television set. This may be contrasted to
cable service where a fee can be charged for installation of
the cable and subsequent use of it. Because of the difficulty
of charging for translator use, entrepreneurs do not find instal-
|ation and operation of translator stations economically attractive.
Instead translator stations are usually operated by broadcasters
wi shing to reach locations outside their signal range, government

entities or nonprofit conmunity organizations (3-5).

As is apparent from the above, translator stations are operated
primarily as extenders of broadcast systems, pernitting w der signal
coverage, rather than as a technology with potential in its own right.

Exclusion of local origination and an inability to charge for service

is likely to lead to continuation of this situation.

In urban areas, where broadcast stations are |ocated, there are strong argu-
ments for restricting translators, the nost cogent being protection of broadcasters.
On the other hand, it nust be noted that the 1952 FCC frequency allocation
plan, deriving its justification from the Comrunications Act of 1934
which called for “a fair, efficient and equitable distribution” of comun-
ications service in the United States, envisaged 2,000 television stations
(27-1). In fact, today, there are less than 900 tel evision broadcasters.

Those who are underserved by this scarcity of broadcast stations are the

i nhabitants of rural areas (27-1).
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Fi ber Optics. As discussed earlier in this Chapter and more fully in
Appendi x D, the availability of fiber optic technology could be of great
i mportance to the devel opment of rural broadband systens. Not only woul d
this technology vastly increase the nunber of channels that could be
carried on a given line, but it also holds the pronmise of being cheaper
than coaxial cable, which might have the effect of opening up those rural
areas that have too low a density to justify the expense of conventional

cabl e.

Here, as in connection with the above discussion of the dispute between
broadcasters and cable operators, the concern is that jurisdiction over the
uses of this technology mght be decided without taking into account the
interests of rural broadband systens. As an exanple, the decision mght be
framed largely in terns of the uses of fiber optics for |ong-distance
transmission, with an appropriate institution assigned on this basis to
have exclusive jurisdiction over its use. In turn, this could have the
practical, if inadvertent, result of denying its use for short distances in

| ow-density rural areas.

Alternatively, this jurisdictional dispute could conme down to a conpetition
between the tel ephone and urban cable operators -- with the same end result for
rural broadband systens. Conpetition between these two is not an immediate problem
because of the dissimlar capabilities of telephone and cable television systens.

I f, however, optical technology provides the tel ephone company with broadband
capabilities and the cable conpanies begin to offer two-way services such

conpetition may occur.
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Al ready there are indications that the |eaders in the cable television
industry will probably propose that there be two distinct services and two
cabl es brought into each household. One service, provided by the tele-
phone utilities, would be a swtched service with a universal two-way
voi ce and data capability. The other, operated by the cable industry,

woul d be a distribution only, non-switched service having the specific

function of carrying program material froma central point to the hone.

If this were to occur, once again rural interests could be left out.
Present cable operators, interested largely in expanding their market for
entertainnent and simlar services -- which only entails one-way trans-
m ssion -- understandably might be willing to retain this jurisdiction in
return for assigning two-way systens to the telephone conpanies. Left
out would be the interests of potential rural broadband system operators,
who conceivably could have their right to tw-way capability alnmost in-

advertently traded away.

Di scussi on

Broadcast television has not developed to the extent anticipated because
the econom ¢ base to support a broadcast station is larger than was expected
when the regulations were formulated. As a result, rural areas are under-
served with conventional television. Cable operators, who could remedy this
deficiency, are restricted by regulations on the number of distant signals
they can inport in order to protect the few broadcasters that are |ocated
in rural areas. Translators, which could increase the coverage of independent
broadcasters, are sonetines not used because the independent broadcaster my
then be considered a network and the costs and benefits of possible unionization

nust be wei ghed against the benefits accruing fromincreased coverage.
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The FCC has attenpted to foster devel opment of the unique potential of
cable (especially two-way cable) by inposing a requirenent for free channels
for educational, governmental and public access use for systems in major
market areas. Local authorities frequently levy sinmilar requirenents in
granting franchises. However, these attenpts to encourage devel opnent
of unique services may have discouraged rather than encouraged the devel opnent
of cable. This is because cable operators tend to think of public services
as services to be provided without charge rather than as sources of revenue.
As a result, cable operators have not contributed to the devel opment and

spread of public (or commercial) services via cable.

Because cable operators generally believe that economc viability
lies in conventional television prograns, they have conpeted with broad-
casters rather than enphasized the devel opment of unique services. If it
can be shown that neeting public and commercial needs can generate revenue,
attitudes mght change and the result could be the devel opment of a new
type of cable entrepreneur, one who mght “broker” a total system consisting

of a conbination of services.

As for the inpact on cable of possible future legislation, one further
area of current debate requires comment. At issue is whether cable should be
treated as a common carrier, as tel ephones are. The underlying concept,
as articulated in the Witehead Report and el sewhere, is separation of the
medium -- the cable distribution system-- fromthe nmessage -- the program
or information content. The cable operator would be simlar to a tel ephone
conpany, a common carrier, in that he would provide a communications system
but would be barred frominfluencing the use made of his system  Separate
entities, such as the networks, private broadcasters or other groups desiring

to provide special services would rent or buy channels fromthe cable operator.
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Regul ation of cable as a conmon carrier could constrain the system
concept as described in this report. This is because this concept assunes
a conbination of services and accessibility to the system by all residents
(those living in relatively unpopul ated regions as well as those living in
nore densely populated rural towns). Economic viability is based on averaging
of costs across all residents so each pays the sane and on the potential
reduction of costs to each individual subscriber because of higher fees for
institutional use which help to support the total system If the cable
operator is restricted to distribution and excluded from content, his noti-
vation to participate in developing a viable conbination of services which
will support an area-wide cable plant in a low density area will be

greatly reduced.

As an overall commrent on regulatory constraints upon the devel opment
of broadband systens, it has been shown that these constraints, present and
likely in the future, seemto represent errors of onission rather than
commi ssi on. To the degree that the interests of rural broadband systems
are not brought to the attention of policy-makers, it is likely that inportant
issues will continue to be resolved as if only urban interests were invol ved.
In the latter instance, decisions night be made which could have the practical
effect of foreclosing the devel opment of rural broadband systens before the

|atter even have a fair test.

Econonmic Constraints

A prima facie case can be made that the principal constraint on the

depl oyment of rural broadband systens has been econonic viability.* The

L' It should be noted that in the long run it will be necessary to |ook
beyond economic constraints. To the extent that neighboring rural
communi ties, for whatever reason, refuse to work together or share
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common facilities such as broadband systens, economc unfeasibility
mght be said to be grounded in social factors. A sinilar caveat
appl i es when jurisdictional disputes anong state and |ocal governnent
and comunity groups hanper such common enterprises as these systens --
except that in this instance the cause for non-adoption mght be

| abelled as political. Wiile either or both of these factors could
have significant influence upon the ultinmate degree to which broad-
band systens are adopted, they are not immediately relevant to the
task at hand -- which is attenpting to understand why rural areas

whi ch otherwi se might be willing and able to support such systens have
been unable to devel op them
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necessary technology has |ong been available, present regulations are not
totally restrictive, but Trenpeal eau County renmains the only rural area
inthe United States where an area-coverage system is being seriously

attenpt ed.

Data are inadequate to judge whether the belief that such systens are
not econonically viable is valid -- or whether this belief is sinply
“conventional wi sdom” \Wat does seem clear is that conventional cable
systens, linited to news and entertainment and having as their sole source
of revenue the fees of individual subscribers, are not econonmic in |owdensity
rural areas. To the extent that potential entrepreneurs and system operators
continue to think strictly in terns of the traditional uses of broadband,
then their negative opinion -- or, “conventional wi sdonm’ -- wll continue to

be self-fulfilling in nature.

Hard data on the econonmic feasibility of area-w de multiservice systens
nust be gathered before this predom nant opinion of investors and operators
can be altered. Later in this Chapter an approach will be outlined by which
such data can be gathered. First, however, it is necessary to describe the
econonmi ¢ constraints to the devel opnent of rural systens as they exist and
are perceived today. There are two aspects of the problem capital for system

construction and, capital for operating and mai ntenance costs.

Const ruction. Installation of a broadband comunications system
regardl ess of the technology used, is capital-intensive and requires
a large front-end investment. The costs of l|aying cable, providing

hardware at the head-end, erecting antennas and installing translators,
or constructing an earth station, are sizable. These costs can be

reduced somewhat in rural areas; for exanple cable undergrounding will
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be cheaper in rural areas than in high density urban areas or may not be
required. But even under the best conditions a large investment will

al ways be required.

Unfortunately, sources of funds are extremely limted. Private
entrepreneurs will not put up the necessary capital or use their conven-
tional |oan sources for rural systens because such systens are believed
to be uneconomic. Two government sources which have been used to support
installation of rural systens were found, but, for the reasons out-

lined below, neither is likely to be of significant assistance in the future.

The first of these is USDA Farner’s Home Administration Conmmunity
Facilities loans under Title | of the Rural Devel opnent Act of 1972. (ne
such loan has been made to a cooperative, the Wstern Wsconsin Comrunica-
tions Cooperative (WACC), to fund the first phase of a county-w de cable
and microwave system As has been described, WACC was fortunate in the
timng of their loan application, having submtted it just after the Act
was passed. Today, there is nore conpetition for these funds. A successful
applicant would have to justify a telecommunications systemin terns of
recently issued loan priorities, which are (in descending order): 1) public
safety facilities; 2) health care facilities; 3) public service facilities;
4) recreation facilities; 5) new hospitals or expansion of existing hospitals;

and 6) other (33).

Gven the present uncertainty as to the value of broadband conmunications
to rural areas, it is unlikely that such an application could successfully
conmpete today for funds. The validity of such an interpretation is shown

“

by a statenent from the FnHA Administrator in correspondence to OTA: “we
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do not anticipate this type of |loan becom ng a significant part of our
comunity facilities loan progranf (17). In sum this potential source
of capital for construction of new systems is probably now a dry well
in the shifting sands of uncertainty surrounding rural broadband
communi cations. In fact, it seems unlikely that additional

funding will be forthconming for Phases Il and Il in Trenpeal eau
County, which must be conpleted if anything concrete is to be known

about the overall value of a community-based, area-coverage system

The second governnent source of funds for capital construction of

rural telecomunications systens is the Business and Industrial (B and 1)
Division, also under the Farmer’s Home Administration of the USDA. Unlike
Comunity Facilities which grants direct loans, the B and | Division
guarantees |oans from other |enders, such as banks. Wereas Communit,
Facilities can help a cooperative or other non-profit community organi-
zation, B and | is a useful guarantor of loans for the private entrepreneur.
One B and | guarantee for a telecommunications systemwas found. This
guarantee was approved on behal f of Wndsor CableVision, which is installing
a cable systemin parts of the contiguous counties of Wndsor, WIIlianson
and Plymouth, North Carolina. Although the systemw | initially provide
comrercial and educational television, the system operator, Bermey Stevens,
envisions far more. Under the right circunstances, this system could
evolve in the Trenpeal eau County direction -- but through the efforts of
private industry, rather than through the non-profit cooperative nmechani sm
It remains to be seen whether circunstances will facilitate such evol ution.
The outcome will depend greatly on the ability of this one person to
acconplish what no other private operator has achieved and to devise,
assenble, and sell a conbination of non-entertainnment services that can

be of economic value to his community and still pay for thenmselves. Before
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| eaving this section, however, it should be noted that the B and | Division
of USDA coul d guarantee funds for other teleconmmunications operators.
Whet her rural -based operators will take advantage of the opportunity in

order to support systens which go beyond conventional television service

may be unlikely in view of the prevailing opinion in the industry about

the econom cs of these systems and such services.

Qperations and Maintenance. Assunming that a broadband system exists

in a community, its econonmic viability will depend upon revenues in excess
of costs. Costs include retirement of capital debt, salaries and overhead

associated with operating the system and naintenance requirenents.

Until now, revenue to cover these costs has depended al most entirely
on fees fromindividual subscribers whether directly or indirectly col-
| ected. (An exanple of an indirect collection nethod is the use of special
comunity tax districts to pay for translator service.) The service in
return for subscriber fees generally has been limted to network or
educational television, possibly supplenmented by channels dedicated to
special use (e.g., public and government access) if required by FCC rules.
Fees are typically in the order of $5/nonth. Under these conditions, the
number of subscribers per unit area will deternine the econonmic viability

of the system

This econom ¢ picture, however, can change radically if revenue can be
derived from public or comercial services. The concept is best illustrated

by the proposed Trenpeal eau County project in which the schools will each

pay $9000/year to use the system The benefit for the schools is expected
to be nmore effective use of teachers and reduced transportation costs. The

broadband system wi ||l be used to link teachers and students across school s
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for special classes, which will elimnate the extensive shuttling of students

from school to school which now takes place

It is this aspect, of providing a cost-effective alternative to manpower
intensive and transportation intensive solutions to rural problenms, which
has not been adequately explored. In fact, it is ironic that the FCC
requires free cable channels for governnent, educational and public access
use, in major market areas. If these were used effectively (they are not),

the comunity mght well be willing to pay for value received.

Discussion. If the costs and revenues of a rural broadband system depend
sol ely upon conventional television prograns in sparsely populated rura
regions, then a cautious stand toward economc viability is justified. Wiat
remains to be tested is the value of broadband conmunications as a substitute
for manpower, transportation or other alternatives in providing health,
education, governnental and commercial services to rural areas. A fair
test nust include revenues to the system based upon the value of these
services, in which case the fees to be charged nmight nearly equal the next
most costly alternative. |f broadband conmunications then can provide a benefit
equal to or greater than that provided by alternatives, broadband would be
the technique of choice for providing the service. In turn, the fees paid
by institutions or the conmunity mght allow the fees charged to the individua
subscriber for news and entertai nnent services to be |owered and thus
affordabl e by nmpst residents. Inquiries conducted in the course of this

study indicate that this test has not yet been nade

Sumary O Fi ndi ngs
In preceding sections of the Chapter, a broadband communications system

was defined, two illustrative case studies were described, and constraints
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to system applications in rural areas were identified. Findings are briefly

sumarized bel ow.

A rural broadband systemis a community-w de conmunications network,
available to all residents and many institutions. The system may be used to
neet health, education and other social service needs, facilitate govern-
ment and administrative transactions, and serve conmercial enterprises as
wel | as provide network TV and entertainment. The particular services
are derived from an assessnent of community needs in which it is determ ned
whet her broadband is the nmost cost-effective method for filling those needs.
Significant fees are charged for public service and institutional use
of the system These fees are justified by savings nade el sewhere (e.g.,
the salary costs of hiring nore teachers.) Institutional and public service

support of the system reduces installation and subscriber costs for individual

users. The conbination of services |leads to economic viability.

The Trenpeal eau County project nost closely illustrates what is neant
by the system approach. A county-w de cable and microwave system avail able
to all residents is planned. An institution, the schools, wll use the
system in hopes of inproving the quality of education and saving dollars
associated with teacher salaries and transportation of pupils between
schools. Wile an early feasibility study showed that a conventional indi-
vidual subscriber supported cable system would not be economically feasible,
the conbination of individual subscribers and institutional use is expected
to result in economc viability. It should be noted that each school will
be charged a significant fee -- $1000 for installation and $9000 per year
for two-way use -- conpared to a $20installation fee and $5yearly user

charge for individual subscribers.
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The Spartanburg, South Carolina experinent illustrates multiservice
use of a broadband system  Three experinments are being conducted with
Spartanburg’s two-way cable system These are in adult education, training
of day care personnel and streamining the processing of applicants for
nul ti-agency prograns. The costs and benefits of two-way broadband vs.
one-way broadband, vs. meeting these needs by nore conventional neans are
bei ng compared. Although Spartanburg is an urban rather than a rural com
munity, these same services are needed in rural settings. National Science
Foundation support for the project will end when the experiments are over
in about three years. However, the potential is there for evolution into
a system denonstration. |f broadband proves to be a cost-effective nethod
for providing these services, they could be continued by other funding

mechani sms.

Gven the high potential of broadband to neet rural needs, it is
noteworthy that there have been so few applications providing services
other than conventional television. Technology is not limting. FCC
regul ations do provide some constraint. For exanple, relaxation of res-
trictions on translators, so that they could rebroadcast signals received
from ground or satellite-based mcrowave relays, would encourage w der use
of this technology. For cable alone, regulations restrict cable trans-

m ssion of conmercial television but do not inhibit use of cable for

public services or institutional use.

The prinmary constraint on wider use of broadband in rural areas is
economi C. However, it is unclear whether this constraint is actual or
perceived. Wile the low density of rural popul ations makes use of broad-
band to provide conventional television economcally less attractive than

in urban areas, the same |ow density could well favor it for public service
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and institutional use. However, lack of know edge on how to put together
an effective conbination of services, inadequate data on their val ue which
makes it difficult to determine an appropriate charge for such uses, and

i nadequate sources of capital have inhibited rural applications.

The Need For System

Denonstrati ons

Tests of the system approach to broadband communications have not been
made in rural areas. \What are now needed are denpnstrations to see whether
this approach works. As has been pointed out (34-11-46):

“the argument devel oped in much of the literature --
that as systems become profitable they will naturally
devel op public service programs -- sinmply has not held true.
Many profitable systems have never instituted such prograns.
QO her systems that have penetrations well above the
expected profit-generating point of 40 percent,
di scontinued their programs (e.g., WInington, Delaware
at over 60 percent, Santa Rosa at over 80 percent).
It is clear that if natural experimentation in social
and/or public service delivery is to develop -- even in
a technologically linmted node -- it will have to be
devel oped by agencies other than cable systens.”

"...the developnent is not likely to come from
those municipalities where cable exists. In general,
they are not |arge enough to have the research or
technical capabilities necessary to establish a conpre-
hensive delivery system”

The system concept as developed in this report does not assume that the
public service aspects of broadband communi cations are economically unsound
and therefore require subsidy by more profitable entertainnent prograns.
Instead, the opposite hypothesis has been advanced. Public and commerci al
services figure proninently in the economc base for the system  However,

as pointed out in the above quotation, broadband systens providing public

services as well as conventional television have not spontaneously evol ved.
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In view of past experience, they are not likely to evolve wthout Federally

assi sted denonstration prograns.

On the other hand, a nassive government program to support rural broad-
band systens seens premature. Not enough is known about the detailed nature,
feasibility, and value of such systens to enable their w despread depl oyment
by nmeans of routine and standard operating prograns. Denpbnstration

prograns are a necessary intermediate step.

Before describing an approach to inplementing system denonstrations,
it is inportant to clarify what is meant by a denonstration and distinguish
it froman experient.’ AN “experiment” jnplies careful selection of variables,
a rigorous evaluation protocol and a limted span of tine over which the
experiment will operate. An experiment is generally superinposed on a
comuni ty. It is not intended to be self-supporting and generally is
heavily or entirely supported by Federal funds. Public service applications
of tel ecommunications have |argely been experinments, not denpnstrations.
The objective has usually been to determ ne whether it is possible to use
broadband to provide the service in question. There has been relatively
little emphasis on evaluating how effective broadband is conpared to other
met hods or whether it is less costly. Wen the experinent is over and
Federal funds are withdrawn, the community usually (but not always) cannot,

or does not provide funds to continue the service.

1 Definitions “experinment” and “dermpnstration” vary anpng researchers
in different fields. It is recognized that these terns as used in
this report nay be used differently by others.
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In contrast, the intent of a “denpnstration”, as used here, istw
test whether entertainnent, public service and conmercial uses of broadband
communi cations can be conbined so as to produce a system which is economcally
viable and which neets the needs of a whole comunity rather than one or a
few subpopul ations within it. The particular services must be tailored to
the specific and individual needs of each community because different
services will have different cost effectiveness ratios depending on the

denographi ¢, socioecononic and institutional characteristics of the community.

Associated with the concept of a denonstration as used in this Chapter,
is the consequence that a certain amunt of experimental rigor may be
forfeited. For exanple, the ideal commnity for a denonstration is one
whi ch has indicated a strong desire for the service as shown by its assenbling
know edgeabl e personnel, developing a prelimnary system concept and perhaps
investigating some of the econonics of the situation. However, the community
may not be the one which an experimenter would select after careful considera-
tion of all comunities in which the experiment might ble conducted. Neverthel ess,
the success of a denonstration (as contrasted with an experinment) is nore
likely to be related to a widespread community desire for the service than

to experinental needs.

It is inportant to distinguish this report’s use of the term “denonstration”
from anot her use sometinmes made of it. Thus, denonstration sonetinmes refers
to construction of hardware to see if it will work or could be used in a
particular application. There have been many such denonstrations in the
field of broadband conmunications. However, under the definitions used

here, these would be hardware experinents, not denonstrations.
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It should not be assumed that a finding of this study is that there is
no further need for experimentation. However, such organizations as the
Nati onal Science Foundation and the Departnment of Health, Education and
Welfare are fulfilling this need. The need for denonstrations and the
neans to bring them about has been |ess adequately explored and hence are

the subject of nmost of the rest of this Chapter.

An Approach To | nplenentation

O System Denpnstrations

As to what broadband services may be included in systens denmonstration
any or all of those discussed in Chapter Il might be candidates. In addition,
consideration mght be given to conparison studies of transportation denon-
strations such as the Rural Bus Programin rural counties with simlar
characteristics to those which are the sites for broadband comuni cations

denonstrations. '

Turning to the specifics of designing system denmonstrations, there
are financial, technical and institutional aspects which will vary with the
characteristics of the rural areas in which the denpnstration is to take
place. A prelimnary framework has been devel oped based upon the three types
In brief, it will be recalled

of rural counties described in Chapter 111. 2

that these are:

1 The inportance of these conparisons lies in the fact that there are
substantial funds for transportation demonstrations in rural conmmuni-
ties. Rural communities may becone prematurely conmitted to transporta-
tion options (such as shuttling students back and forth among school s
for special classes) when comrunications options mght be nmore cost-
effective.

2 asstated i,Chapter 111, the individual county has been used as the unit

of anal ysis because nobst statistics have been gathered on this basis.
In practice, a rural broadband system could take in the area of all
or parts of several counties, which could also nean that nore than one

category of county might be included in a single system Especially
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if these systens are to be underwitten in part by public service
users, such as schools, it is nore likely that the boundaries of the
broadband system will be cotermnous with the geographical boundaries
of these admnistrative districts, which in recent years have increas-
ingly becone regional rather than followi ng county lines. This does
not invalidate the general point that has been made concerning the
necessity for matching a systemto the characteristics of the
individual rural area being considered.
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« Turnaround Acceleration -- counties which are usually adjacent
to metro counties, have accounted for 62% of the net nigration
gained by rural areas in the 1970's and are characterized by

growh in the service sector of the econony.

Turnaround Reversal -- counties which are usually not adjacent

to metro areas, have not grown asrapidly as Turnaround Acceleration
counties (but whose growth in the 1960's and 1970's is significant
because it followed decades of declining population) and are

characterized by growth in the manufacturing sector of the econony.

«Declining -- counties which account for 25%of all rural counties
and are generally not adjacent to metro counties, are still show ng

net outmigration and in which enployment opportunities in service

or manufacturing have not kept pace with |osses in agricultural
or mining jobs. Elderly and young people typically account for a

di sproportionately high percentage of the popul ation.

As indicated in Chapter Il, revenue sources to support broadband
communi cations are likely to also vary with the individual community. In

general it can be said that:

«for the rapidly growing, service-oriented Turnaround Acceleration
counties, business and commercial services are a potential source
of revenue. Some of these counties are also characterized by a
hi gh proportion of couples of child-bearing age, whereas others
contain a significant proportion of relatively well-off retirees.

Regardl ess of which (or both) of these populations are predoni nant,
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the educational attainment and relative well-being of these popu-
lations are likely to result in a demand for public services (in
such areas as education and health) together with a possible
willingness to pay for those public services that could be

suppl i ed by broadband.

«for the less rapidly growing Turnaround Reversal counties, charact-
erized by growth in manufacturing jobs, business and commrerci al
uses of telecommunications are less likely to be an inportant source
of systemrevenue. In these counties, as in the instance of Trem
peal eau County, non-subscriber revenue is likely to depend upon
fees paid by the local governments for use of the systemfor

heal th, education and similar public service purposes.

«in Declining counties, the economc base is likely to be too depressed
to enable paying for the incremental inprovenments broadband m ght
bring to health, education, and other public services. In these
counties, dependent on outside governnental assistance for
the upgrading of public services, selection of broadband
as a way to provide these services is nore dependent on
Federal decision as to the cost-effectiveness of this

approach than in the other two types of counties.

Assuming that a decision mght be nade to provide Federal assistance
for these denonstrations, the follow ng basic steps would need to be
taken:

1. designation of a Federal agency (or agencies) to adm nister

the program collect data and eval uate results;
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2. provision of a funding mechanisn(s);

3. dissemnation of the system denmpnstration concept

and identification of potential dermonstration sites.

Responsi bl e Agenci es

I'n considering agencies that mght be assigned responsibilities for
system denonstrations, the need for an effective planning organization at
the local level should not be overlooked. In sone areas, such as
Trempeal eau County, cooperatives may be so pervasive that they can unite
nost of the population and the l[ocal governnment in the organizational
effort necessary to plan for and inplement a broadband system In others,
something akin to the multi-county planning districts being established

in several states might provide technical assistance and direction. ’

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

dermonstrations in accordance with broad |egislative guidelines.

1 Although the concept of multi-county developnent districts in rural

areas is still relatively new, in some states they could be of direct
assistance to rural communities wishing to consider broadband systens
to meet public service needs. In South Dakota, for exanple, one

planning district indicated that it intended to look into alternative
ways of supplying county services in rural and sparsely settled areas.
In other states, these districts have provided technical assistance
and consultation in such areas as conmmunications, |aw enforcement and
school district reorganization. For additional details see The Role
of Milti-county Devel opment Districts in Rural Areas (U S. Departnent
of Agriculture, August 1975, Washington, D.C).
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It is beyond the purview of this study to examine fully these and
other alternatives. The approach taken here is to outline one sinplified
alternative in which oversight is provided by existing Congressional
committees (possibly with the assistance of OTA, as described in the final

section of this Chapter).

Many agenci es have been involved in tel ecommunications research,
i ncluding NASA and HEW  However, there are three, for the reasons
described below, that mght be initially considered for najor roles in
the denmonstration phase. These are: 1) the National Science Foundation

(NSF); 2) the Departnent of Commerce; and 3) the Departnent of Agriculture.

In recent years, the National Science Foundation has taken the lead in
“systematic experinentation” (34-11-50) with its Phase | design and Phase ||
i mpl ementation studies of public services and broadband comuni cati ons.

Al though these projects are not necessarily rural, conduct of system denon-
strations could be a natural followon to these efforts. An appropriately
staffed project office within NSF mght be established to head up the

coordi nation, data collection, and evaluation of the overall federal program
Additionally, because of its specific experience in the Spartanburg project
and other experimental efforts with public service applications, NSF n ght

al so be responsible for one of the three major elenents to be included in
system denmonstrations (public service applications; the other two are

busi ness and conmercial use, and inpact on rural life).

Di ssemi nation of “how to” information and collection of data on business
and commercial applications night be undertaken by the Departnent of Commerce.
In this connection, it should be noted that the Econonic Devel opnent Adninistration,

within the Department of Conmerce, recently funded a study to help “in determning
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national policy regarding the future course of telecommunications research

and devel opnent as related to rural econonic devel opment” (35-1).

The Departnent of Agriculture is presently a source of |oans and
| oan guarantees (under the Rural Devel opment Act of 1972) for broadband
projects as well as being an authoritative source of detailed know edge
on rural development in general and potential dermonstration sites in
particular. A significant part of this project nust be evaluation of the
i mpact of expanded tel ecommuni cations services on rural growh and on the
distinctive characteristics of life (both positive and negative) in rural
areas. The Economic Research Service, which was a major source of inform-

tion for Chapter Il1l, might be considered for involvenment in the project.

In addition, as described later, the Department of Agriculture,
through its Extension Service, mght play a significant role in introducing

the system denpnstration concept to potential rural sites.

Fundi ng Mechani sns

There are two aspects of funding which nust be considered: 1) capital
for broadband equi prent plant; and 2) operations and naintenance resources
whi ch are needed for identifying denonstration sites; devel oping software and
materials for public service, comrercial and other system denonstration

uses; operating and maintaining the system and conducting eval uations.

For capital construction of teleconmunications plant, an existing
source of funds is Comunity Facilities |oans under Title | of the Rural

Devel opment Act of 1972.'As discussed earlier in the Chapter, one such

I Steven R Rivkin, fornerly counsel to the Sl oan Comission on Cable
Communi cations, has suggested that Rural Electrification Administration
(REA) funds might also be used for these purposes. IN Rivkin's view, a
1962 change to the REA act might be construed as providing sufficient
authority to this agency to grant loans to support rural cable service (5-12).
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| oan has been approved for installation of a cable/nicrowave systemin
Trenpeal eau County, Wsconsin. However, as has al so been pointed out,
| oans for telecommunications systens are not expected to become a signi-
ficant part of the Community Facilities loan program  Congressional action
will therefore be required if further assistance to broadband systens through
this programis to be possible. In this connection, it should be noted
that broadband systems providing public services might qualify under the
top three of the six recently issued priorities for Community Facility
| oans as follows:

1. public safety facilities (if the system denonstration

includes fire and burglar alarmor |aw enforcement

adm ni stration);

2. health care facilities (if the system denpnstration

includes health provision); and

3. public service facilities (if the system denonstration
provi des or extends the services normally provided in

courthouses or comunity buildings).

Under the above priorities, the broadband equi pment might becone the
“facility” in lieu of a conventional building, ambulance or piece of
firefighting equipment. Because a properly designed system woul d provide
many different services rather than one, it could conpete for funds under
several different categories of priorities rather than one and thus m ght

conpete effectively with nmore conventional “comunity facilities” for |oans.
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The second category of funds required is for operations and maintenance
of system denmonstrations, which has been broadly defined to include site
selection, technical assistance in setting up public service prograns and
eval uation of results, as well as system operation and mai ntenance. These
funds should be provided under the aegis of the |lead agency conducting the
system denonstrations -- the National Science Foundation. There are two

types of nechanisms to be considered: outright grants and |oans.

In favor of outright grants, it can be argued that the system denonstration
concept is novel and unproved. Therefore, it is unlikely that there will be
applicants for loans, either direct |oans or nore especially |oan guarantees.
In addition, the program might be considered to be in the national interest
and to ensure that it takes place, grants are both justified and necessary.
In any event, even if grants should be decided upon, a system denmonstration>
if successful, should be transferred to a self-supporting basis. Concerning
the desirability of loans instead, it is possible that these might induce
a closer look at the econonmics of each candidate system denonstration site.
One possibility which might be considered, if the |oan approach is selected,
is to use FnHA B and | Division loans for the business and commercial parts

of each denonstration.

The above listing is intended only as a brief indication of the factors
to be considered in deciding between |oan and grant mechanisms. This decision,
in any event, clearly would be of lesser priority than the basic issue as to

whet her the governnent shoul d encourage and assist system denonstrations.

The level of resources required to fund both capital construction and

operations and maintenance for system denonstrations is difficult to estimte.
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Factors such as whether |oans are direct or only guaranteed, whether an
exi sting broadband plant mght be used or whether one nust be built, wll
produce large differences in programcost. However, in order to provide
a rough indication as to possible costs, the follow ng assunptions have
been nade:
« Assume that four system denonstrations will be funded -- two

each in Turnaround-Accel eration and Turnaround- Reversal

counties. (Initially, denonstrations might not be practical

in Declining counties. The state of public services in these

counties mght be such as to require basic rehabilitation

bef ore broadband use could provide any neasurabl e benefit.

In any event, the funds and |evel of effort required would

exceed the resources contenplated to be available for the

kind of system dempnstrations here discussed).

« Assume that four systems require funds for capital
construction and that these will be direct loans. The
estimated cost of the Trenpeal eau County systemis 5.5 to
6 mllion dollars (8-3) and is taken as the estimate of
the capital cost for each system Thus, capital costs
for four systens, not including debt service costs, may be

estimated at $24 million.

« Assume that operations and maintenance costs will be covered
by grants. The Spartanburg project will cost slightly nore
than $1 nmillion over a period of three years or $300, 000/ year.

However, Spartanburg is a phased dermonstration. Had it not been

| v- 66



phased, costs could have been considerably higher. For these

reasons, projected costs for each system denonstration have

been doubled to roughly $600,000/year. Assune that each

system denonstration will run for three years. Thus,

four denmonstrations: 3 X 4 X $600,000 “$7,200,000.

for

« Assume that costs for prelimnary studies to select system

dermonstration sites and plan all four denonstrations wll

total about $2 nmillion.

«Thus, for a five-year program (two years for preparation

plus three years for inplenentation and analysis), the

foll owing costs nmight be incurred:
Capital construction $24 MIlion (loans)

Qperations and Mi ntenance

and Eval uation $7.2 MIlion (grants)
Preparation $2.0 MIlion (grants)
Per year grant costs: $1.8 MlIlion

For purposes of conparison, it is interesting to note that Federal

expenditures for teleconmunications research based on spending |evels by

maj or agencies over the past year is $12.6 nillion annually.

inthe table on the follow ng page.

This iS shown

| f system denonstration construction costs are funded through | oans,

it can be seen that the per year costs of the program ($1.8 million) are

not greatly different in nagnitude to that amount presently spent by each

of the major Federal agencies in recent years.
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TRENDS | N FEDERALLY CONTRACTED TELECOVMUNI CATI ONS RESEARCH*

(reproduced from Reference 35, pg. 76)

National Institute of Education. . . . .. ... .. ... ..... ... $ 5,000,000
Heal th Resources Adninistration. . . . . . . .. .. . ... ... .... 500, 000
National Library of Medicine/Lister HII. . . . . . . . . . ... 2,000, 000
Departnent of Commerce/ Ofice of Tel ecomunications. . . 1,700,000
Housing and Urban Development. . . . . . . . . . . . . . . .. 400, 000
Federal Comunications Commission . . . . . . .. . .. ... ....... 1, 000, 000
Ofice of Telecomunications Policy . . . . . .. . . ... .. ... .. 1, 000, 000
National Science Foundation. . . . . . ... ... ... ... 1, 000, 000
Department of Defense . . . . . . . . . . e (not available)
TOTAL.. .. .. .. .. .. .. ...$12,600,000

* These figures reflect approxinmate funding trends for yearly
expenditures by these agencies over the past three years.

Identification O Potential Sites And Dissemination O The System
Denonstration Concept

Only one criterion mght be universally applied to all candidate
rural areas which mght wish to serve as a system denonstration site.
That is, that there must be a high degree of community support for the
system Institutional and public service use of broadband is novel and
unfami | ar. Individuals within the community in question will have to work
together, as they have in Trenpeal eau County, to define those collective
needs which can be best net through broadband services. They will also
have to be capable of recognizing the econonmic value of these services and

support the system accordingly, (e.g., tax nonies used to support schools
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can also be used for educational services offered through broadband commn-
ications). Wthout such conmitnent, it is unlikely that a system denonstra-

tion will work.

A way to expose conmunities to the programis required. One mnechani sm

is the trade press through magazi nes such as Rural Electrification. A nore

organi zed nechanismis use of rural extension agents, who forma w de
network under the Departnent of Agriculture’s Extension Service. These
agents could play a key role in describing the programto conmmunities and

assisting in the identification of potential denonstration sites.

Types of Sites

Denmonstrations should be conducted at more than one kind of site.
As a conclusion to this section, note is made of two potential types of
denonstration sites. One type illustrates cooperative ownership and two
exanpl es of potential sites are described. The other is that of the private
operator and one exanple is provided. These exanples have been included
to provide specificity in what would otherw se be an abstract discussion

rather than to suggest that these sites nust be selected for system denonstrations.

The Trenpeal eau County project, investigation of which gave rise to

devel opment of the system denonstration concept, illustrates many facets
of a system denmonstration especially as it may be conducted under the aegis
of a cooperative. Phases Il and 111 of the Trenpeal eau project remain to

be conpleted.

A second exanple of the cooperative type of denmobnstration is a project

investigated by the Blue Ridge Electric Menbership Corporation for Lenoir,
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North Carolina. Blue Ridge Electric undertook a study of providing cable

TV as a cooperative member service in 1973. A very careful feasibility
study (36, 37) indicated that cable television costs conpared to subscriber
interest showed that the project was not justified. However, the project
was oriented to conventional TV and it will be recalled that a simlar

study at an early stage in Trenpeal eau County also indicated that sinply
provi ding conventional TV was not economic in that county. The institutional
i nvol venent of the schools was required to nove the Trenpeal eau project
towards economic viability. So far, use of public services to support

a systemin Lenoir has not been investigated.

The efforts of Wndsor Cablevision to bring cable to three rural towns
(Wndsor, Plymouth and WIlianson) in three North Carolina counties, which
has been briefly described el sewhere, illustrates a second type of denon-
stration project. This exanple differs in notivating force from Trenpeal eau
(private operator rather than cooperative) and is a long way from being a
system denonstration. However, the cable operator is interested in providing
a system which is nuch nore than a medium for conventional television. It
will also be recalled that a Departnent of Agriculture B and | |oan guarantee
has been approved for this project.

Investigation O The Inpacts O Wdespread |nplenentation
O Tel econmuni cations In Rural Areas

Changes brought to rural areas through broadband might be positive

or negative, depending on the attitudes and preconceptions of an observer.
I ncreased migration (without inproved services from broadband) has already
strained the resources of some rural comunities. Wether broadband com
nuni cations, if it exacerbates this trend, is an overall good is an area
deserving considerable attention. Thus, definition of inpact areas, and
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devel opnent of a plan for evaluation of the potential positive and negative
consequences of wi despread rural telecomunications systens, should be an
integral part of any system denonstration program Vile detailed consider-
ation of this topic is beyond the scope of this study, the follow ng

is arepresentative listing of the inpact areas that are pertinent. It will

be noted that some of these inpacts, being national in scope, could be largely

hypot heti cal unl ess broadband systenms were deployed in |arge nunbers.

Popul ati on bal ance
«change in the proportion of people living in metro and

nonmetro areas.

o«shift from current situation in which greatest nonnetro
growh is occurring in counties adjacent to nmetro areas
to one in which rapid growth occurs in nmore renote

rural counties.

.change in distribution of age groups and soci oecononic
characteristics in netro areas and in the three types
of nonmetro areas (Turnaround Accel eration, Turnaround

Reversal and Declining).

Economi ¢
«change in nunber, type and |evel of enployment opportunities

in nonmetro as conpared to netro areas.

.novenent of corporation headquarters OF branches to nonmetro

areas -- effect on netro econom c base.
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. market aggregation based on criteria other than geographic
location or transportation access -- for exanple, availability

of broadband communi cations system

Soci al

.quality of education in netro and nonnetro areas.

o.quality of health in netro and nonmetro areas.

.overall quality of life in netro and nonmetro areas.

Institutional

.effect on network, commercial, public broadcast and educational Tv.

.effect of a possible change from a single nationw de communications
network based on the tel ephone to a two-tier broadband network -- a

national network and a community-based |ocal network.

Transportation - Tel ecommunications Tradeoffs
«impact on petroleum usage.

«inpact on autonobile and other transportation industries.

Longer Term Inpact Areas
« changes in work patterns (work at home will affect office building
construction and comuting; teleconferencing will affect the

convention hotel industry, etc.)
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A Future Course OF Action If System

Denmonstrations Prove Successful

I f system denpnstrations prove the feasibility of community-w de
broadband systens to neet a variety of rural needs and if it is judged
that the positive and negative inmpacts of such systems are, on bal ance,
favorable for national growth and devel opnent, then funding services for
i mpl ementing such systems on a broad scale might be sought. One solution
mght be to establish a Federal program nodelled on the Rural Electrifi-
cation Adm nistration which brought electricity and tel ephone to rural areas
through low cost |oans. However, in the case of rural teleconmunications
systens, a nore flexible approach involving several different funding
nmechani sms ni ght be considered (and evaluated further during the system

deronstration phase).

The reason why a nore flexible approach mght be called for lies in
the widely varying econonic characteristics of rural America. Enploying
the Turnaround Accel eration, Turnaround Reversal and Declining county
categories used earlier as a framework for analysis, it can be seen that
these three classes of counties nmight require different funding mechani sns
for systemconstruction, as well as different l[evels of governnent involvenent.

This concept has been discussed previously and is diagramed in the table bel ow

Federal Financing
County Type Mechani sm
Turnaround Accel eration Guaranteed Loan
Turnaround Reversal Direct Loan
Decl i ni ng Cover nment Subsi dy
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Turnaround Accel eration counties have a well-devel oped econonic base,
opportunity for commercial and business uses of telecommunications, and
expandi ng need for educational, health and other services. O the three
cl asses of counties, these should be the nbst attractive to private

entrepreneurs. Quaranteed |oans, such as those available from the Business

and Industrial Division of USDA, could be an adequate funding mechanismto
i nduce devel opment of broadband systems if their potential is shown in a

system denonstration program

The less rapidly growi ng, manufacturing-oriented Turnaround Reversal
counties could be less attractive to the private entrepreneur. Business
and commercial uses of teleconmunications are less likely in these remte
counties. Wile the need for public services may be substantial, the problem

of convincing the community of the value of neeting these needs via tele-

communi cations is likely to be great. Capital will be harder to find, and
thus direct |oans such as those for Community Facilities under Title | of

the Rural Devel opnent Act of 1972 could be needed to help fund these

installations.

For Declining counties, systemrevenues might not be sufficient to pay
back |oans of either category. In these counties, inprovement of public

services mght require outright grants or subsidies. These services cannot

now be supported by the comunity and it is unlikely that broadband will be
very much nore cost-effective than conventional nethods. However, tele-
comuni cations coul d permit upgrading service where other methods fail. For
exanpl e, through broadband, the services of a doctor could be brought to
Declining counties where inducenents to physically bring him there have
failed. In this way, the effectiveness of Federal funds spent in Declining

areas coul d be increased via broadband.
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Turning from financial to institutional mechanisns, a simlar matrix
can be constructed. As shown below, different types of owner/operators
may be appropriate for, or attracted to, developing systems in the three

types of counties.

System
County Type Onner / Oper at or
Turnaround Accel eration Private Industry
Tur naround Rever sal Rural Cooperative
Decl i ning Private |ndustry/Local
Gover nment

Private industry, given a source of capital, should find Turnaround
Accel eration counties an attractive nmarket, provided there is comunity

commitment to the system and services can be charged appropriately.

Turnaround Reversal counties, unlike Turnaround Accel eration counties,
are typically remote fromnmetro areas, and truly rural. My such counties
have active and vigorous rural cooperatives, oriented to non-profit menbership
service. As described el sewhere, rural cooperatives played a crucial role
in bringing electricity to rural areas, a situation not w thout parallel

to bringing broadband to the sanme communities.

For Declining counties, the de facto owner/operator of a system night
be the Federal government. Although private industry or a local governnent

may “own and operate” the system in these counties sizable Federal support

may be necessary.

The two tables already presented can be combined into a single table.
The Trenpeal eau County project would be |ocated on the second line of this

table.
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Federal Financing System

County Type Mechani sm Owner / Qper at or
Turnaround Accel eration CGuaranteed Loan Private |ndustry
Tur naround Reversal Direct Loan Rural Cooperative
Decl i ni ng Gover nment  Subsi dy Private Industry/Local
Gover nment
Trempeal eau County illustrates the use of a direct loan by a rural

cooperative to facilitate installation of a broadband system  Unfortunately,
Trenmpeal eau County is a unique project and it is not likely that additional
funds for broadband systems will be available under Title | of the 1972

Rural Devel opment Act, absent Congressional action.

Trenpeal eau can be roughly categorized as a Turnaround Reversal county.
For Turnaround Accel eration dermonstrations, the B and | Division of USDA
coul d be a source of funds. Specific Congressional direction nmght be

required, however, to earnmark some of these funds for systems denpbnstrations.

For Declining counties, no Federal funding mechanismis readily apparent.
The criteria for USDA Community Facilities loans or Business and Industrial
| oan guarantees woul d exclude such counties. A new Federal mechani sm mi ght

be required to support broadband systenms installation in such areas.

Previous Legislative Initiatives And Findings
From Ot her Studies
Rural applications of telecomunications have interested executive
branch agencies and the Congress over the l|ast several years. Treatnent
of the problem has ranged from recognition that market forces may not be

sufficient to bring broadband comunications to rural areas to suggestions
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that resources should be made available to fund rural projects on a broad
scale. The purpose of this section is to conpare the system denmonstration
approach to other approaches which have been proposed. To set the framework
for this conparison, salient characteristics of the system denonstration
approach are summarized bel ow
«the approach is based on the finding that the benefits and
costs of using broadband systems to meet rural public service
needs and to provide comrercial services have not been

adequately explored

«0vis assumed that public service uses should “pay
their full share” based on value received. The cost of
providing these services by broadband may provide the
same or greater value at roughly the same cost as by
nore conventional nethods, or make possible services
whi ch woul d sinply not exist otherwise -- for exanple,
full nedical services cannot be provided if no doctor

will locate in the area

eit is assumed that public services in rural areas
if paid for appropriate to value, will contribute to the
econonmic feasibility of a broadband system Fees for
public services and for comercial use may make a
br oadband system economical ly viable when such a system
woul d not be econonically viable if incone were based
solely on subscriber fees for conventional network and

educational television
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it is assumed that a broadband system providing public
and commercial services as well as the news and entertainment
of conventional broadcast could econonmically serve all
residents in a given conmunity. However, the feasibility
of this approach nust first be denonstrated. Not enough
is presently known about how to assenble such systens or
about what kinds of services should be provided in areas
of differing denographic and socioeconom c characteristics.
In the absence of such know edge, |arge scal e Federal
assi stance programs making broadband services widely

avail able night be premature: a large nunber of systens

could be inplenented which may not be economically
viabl e whereas, with mre know edge of likely costs and
revenues, such systens could be established on a sounder

footing.

eit is assumed that if the feasibility of broadband
systens which bring public and commercial services as well as
news and entertainment to rural areas is denonstrated, different
funding nmechani sms mght be used to bring these systens to
rural areas on a broad scale. Depending on the characteristics
of the rural commnity (e.g., Turnaround Accel eration,
Turnaround Reversal or Declining) the appropriate Federal
fundi ng nmechani sm could vary from | oan through guaranteed

|oan to outright grant or subsidy.
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Several recent studies and legislative initiatives are sunmmarized
below. The intent is to indicate the different types of approaches for
bringi ng broadband communications to rural areas, so that these may be
conpared to the system denmonstration concept. Thus, illustration of
simlarities and differences rather than conprehensiveness is the objective

here.

Wi t ehead Report (28)

One of many recommendations for devel oping a national policy for
br oadband communi cations contained in the Witehead Report was that
br oadband communi cations should be nade available to rural residents and
the poor. To prevent the possible tendency of cable operators to linmit
their services to affluent areas, the report suggests that franchising
authorities require that service be extended to all parts of a franchise

ar ea.

The Whitehead Report notes that a number of services such as vocational
training and public health information could be provided by cable and
suggests that the Department of Health, Education and Wl fare investigate
the feasibility and cost of using cable for these purposes. Conmmerci al

uses of cable were not considered in the Witehead Report nor is there
exploration of the relationships between public services, comrercial

uses and conventional progranming. The primary interest seems to be

on parity of programming and other information services with those
available in nore urbanized areas. The report notes that “free market
incentives of cable operators may not be adequate to meet certain national

policy objectives, such as the w despread availability of information” (28-46).
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Significantly, the Wiitehead Report was concerned with outlining
a national broadband policv for the long-range future. rather than with the
problens of rural areas which night be met by broadband comuni cations today.
Thus, it is not surprising that the Report does not consider the |ack of
present-day broadband services in rural areas a major problem Instead,
the Report suggests that the situation should be nonitored by the Secretary
of Housing and Urban Devel opment and the Secretary of Agriculture. Then,
if the problem becones significant in the future, “the Government shoul d
take affirmative action to assure a basic |evel of broadband conmunications

service for residents of outlying rural areas” (28-46).

Finally, the Wiitehead Report indicated a need for denonstration
prograns and suggested that different services be aggregated and the costs
shared. Further detail was not provided. The Report stated (38-59):

“...there is a chicken and egg problem hanpering
the devel opnent of many val uabl e services that mght be
comercially viable. The demand for these services
depends heavily on their availability, yet few potential
suppliers are willing to accept the risk of devel oping
new services wthout significant evidence of a market
demand for them Simlarly, while each new cable
service would require relatively expensive special
facilities if offered alone, these services can be
aggregated and the requisite facilities can be conbined
so that these costs can be shared, but no one has
energed to |lead and coordinate such a joint effort.”

S. 1219, HR 5319 and H R 244 (38, 39, 40)

These bills, introduced in 1972, 1973 and 1975, respectively, exenplify
the idea of making |ow interest |oans available for the devel opment of rural
cable systenms. S, 1219 was introduced by Senators Ted Stevens and M ke G avel
and proposed federal |owcost, |ong-termloans for |ow density areas. Co-ops
woul d al so be authorized by such loans. HR 5319 was a similar bill. Mre

recently (14 January 1975), Representative Downing introduced H R 244,
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Like H R 5319, HR 244 provided for 35-year, four percent loans to

“eligible cable television systems” (40-2), which were defined as those
whi ch “can reasonably be expected to pass |ess than a system average
of sixty potential consumers per linear mle during the first five years

of its operation” (40-2).

Cable Television: Promse Vs. Regulatory Performance

This report was prepared by the staff of the Subcommttee on Conmunica-
tions of the House Comrittee on Interstate and Foreign Commerce and was pub-
|'ished in January 1976. It contains an analysis of the problem of providing
broadcast and cable services to rural areas (27-55ff.). The study notes
that present broadcast service in |ow density areas is inadequate conpared to
that in nore densely popul ated areas and that the threat of cable to | ocal broad-
casters in low density markets has not been proved (27-55, 56). Like the
bills above, the report suggests |ow cost |oans (and technical assistance).
However, citing the Denver Research Institute study (3), the report notes
that cable cannot economcally serve very |low density areas and therefore
includes translators as well as cable in the loan program The enabling
| egislation would be called the Rural Tel ecomunications Act and it is proposed
that the Ofice of Telecommunications in the Department of Health, Education

and Welfare adm nister the program

Long-term |ow cost |oans have also been proposed by others, notably
Rivkin (5-3) and the Cabl ecomunications Resource Center (35-95). The

| ast study is discussed in nore detail later.
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Conment

Unli ke the Wiitehead Report, the bills and the study described on the
precedi ng pages assune that broadband communications should be brought to
rural areas today. They suggest that the problem can be solved in a manner
paralleling the Rural Electrification Act of 1934 which enabled the spread
of electricity and tel ephone service to rural areas. However, the parallel
between these two situations may not be as exact as it appears. For cable,
content is all inportant whereas the consumer supplies the uses for electricity
or the content carried by tel ephones. In other words, is it sinmply the
risks associated with bringing broadband services to rural areas which
have prevented the entry of private entrepreneurs into the rural market?
O, as suggested in this study, is it their failure to understand the neces-
sity for thenselves becoming directly involved in arranging for content
to be provided by these systens (i.e., the full range of services
necessary to make rural systens economically practical)? In sum sinply
hel ping an operator to secure funding for a system m ght not be enough

to enable the systemto have a fair chance of success.

Regardl ess of the answer to the last question, it should be noted that
the enphasis in these bills and the Subcommittee study is on increasing
the parity between rural areas with regard to network and public broadcasting,

rather than on bringing public services to rural areas. Thus, even if these

simlar bills were inplenented and broadband systenms were successfully brought
to sone rural areas (inclusion of translators would increase the I|ikelihood

of success), it is doubtful whether public services would be provided
automatically without a specific program to acconplish this objective. As

was noted previously (see preceding section on system inplenmentation),
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provision of public services does not tend to occur as cable systems becone
profitable.

H R 4564, S. 1257 and H R 9630 (41, 42, 43)

The titles and dates of introduction of these bills are:
«H R 4564 - Telecomunications Facilities and Denonstration

Act of 1975 introduced March 10, 1975 by M. Staggers.

«S. 1257 - Telecommunications Facilities and Denobnstration

Act of 1975 introduced March 20, 1975 by Senator Magnuson.

«H R 9630 - Educational Broadcasting Facilities and
Tel ecomuni cations Denpnstration Act of 1976 introduced
January 21, 1976.
The first two bills are identical and the third elaborates on them The
bills are of interest because they propose:
“To extend the Educational Broadcasting and
Facilities Program and to provide authority for the
support of denonstrations in telecomrunications
technol ogies for the distribution of health,
education, and public or social service information
and for other purposes” (43-1).

In supporting the need for denonstrations and specifically identifying

public service applications, these bills relate directly to the findings of

this report. Referring to the nost recent bill, HR 9630,$1mllion

woul d be authorized for the remainder of FY 76 and $250 thousand for the
transition quarter ending September 30, 1976 to “denonstrate innovative

net hods or techniques for utilizing nonbroadcast telecomrunications equi prent
or facilities” (43-7) for “transmission, distribution and delivery of

heal th, education, and public or social service information" (43-6).

The bill permits diverse “nonbroadcast” technologies (such as satellite,
cable and fiber optics) and is clearly oriented to serviec denmonstrations

rather than hardware construction (44-8). The Cormittee Report on the bill
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states that “the denpnstration programis intended to respond to |ocal
and comunity initiatives in generating proposals” (44-8). The responsible

agency woul d be Health, Education and Wl fare.

It should be noted, however, that these hills are not restricted to
rural areas. In fact, because the funds would be used for denonstrations
on existing systens, the sites for such projects would nmost |ikely be
urban areas. In addition, these bills are not systemoriented in that they

apply only to the public service aspect of telecomrunications systemns.

Tel ecomuni cations Technol ogy Act of 1975 (H.R 9289) (45)

This bill was introduced by Harley Staggers, Chairman of the House
Interstate and Foreign Conmerce Conmittee. Like the preceding hills, it
was not specifically directed to rural areas, and it authorized denmonstrations.
However, wunlike the others, this bill did not linmt denpnstrations to
heal th, education and social service information but is broader in scope.
The bill cites the need to evaluate both feasibility and value of new
tel ecommuni cations technology. A specific agency is designated, the Depart-
ment of Conmerce, and it is suggested that a Bureau of Tel ecommunications
be established to conduct denonstration projects or support such projects

conducted by other agencies (35-71ff.).

One of the interesting aspects of the bill is its list of inpedinents
to full use of teleconmmunications technology. As abbreviated in Ref. 35,

pg. 73, these include:
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«“lack of adequate information about or understanding of
t el ecomruni cations technol ogy anong a significant nunber
of those in a position to hasten, deter, or regulate its

progr ess;

olack of sufficiently detailed social, economc, and
technical information to enable sound selection from amng
the many choices and options offered by tel ecommunications

technol ogy;

olack of national goals, priorities, policies, and plans

specific to tel ecommunications;

olack of sufficient engineering and comercial standardization

for tel ecomunications; and

olack of sufficient capital to finance production of
t el ecommuni cations technol ogy products and services which

have not yet been denonstrated to be narketable.”

Report titled: A Prelimnary Review of Current Practices and Trends

In Rural Tel econmuni cations Devel opnent And Recommendations For Future

Devel opment

This recent report was prepared by the Booker T. Washington Foundation/
Cabl econmmuni cati ons Resource Center (CRC) for the Departnent of Conmmerce.
To our know edge, it is the only recent detailed study of the potential

for, and problems associated with, bringing teleconmunications to rural areas.
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Some of the findings of the CRC study parallel those of this study.

The first five are as follows (35-90ff.):

', There has been a significant nunber of
projects designed to test the applicability of
t el ecommuni cations technology to various aspects of
communi ty devel opnent. The majority of these
deronstrations have centered on the delivery of health
and educational services. VWhile nmost of these experiments
can be termed “successful” in inproving the ability of
t el ecommuni cations technol ogy to deliver those services
effectively, few if any, of the projects have focused
specifically on their application to rural areas of the
country. It is generally acknow edged that the
delivery of community devel opnent services to rural areas
poses particular sets of problens that have not been
addressed by nost teleconmunications denonstration
proj ects.

2. Several service areas falling under the general
categories of social services (i.e., enploynent, econonic/
financial, political, etc.) and entertainnent/recreation/
cultural services have not been the subjects of significant
dermonstration prograns in spite of: a) their recognized
role in determining the quality of rural living conditions;
b) the unique ability of teleconmmunications technol ogies
to serve these areas; and c) the understood potential of
these services (particularly entertainment) to play an
important part in inproved community econom c devel opnent.

3.  Most denonstrations have been carefully structured
to prove the capability of telecomrunications hardware.
The extremely inportant area of cost benefits resulting
from hardware installation and software program inplemen-
tation has been largely unexplored on any substantive |evel.
The econom c analysis section of this study defined a
maj or problem bl ocking the further devel opnent of effective
cost benefit analysis as being the lack of social accounting
system or nmeasurement indicators incorporating quality
of life factors.

4. The devel opnent and inplementation of tele-
communi cations technol ogies for overall community
devel opment as it applies to rural areas nust be con-
sidered and evaluated on regional bases if the effect
of these programs is to be maximized. Prograns devel oped
and coordinated on a regional level ultimately can
have more inpact both economcally and socially for
regional consideration and will inpart econonmies of scale
to major denmonstration prograns which, in turn, wll
work to defray the capital costs of both hardware and
sof tware.
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5. A significant nunber of denonstration prograns
to date have neglected the inportance of software
programming. It is essential to conduct research and
dermonstrations that specifically address software
production based on articulated needs, systenmatized
needs assessnents, inpact measurement, and eval uation
of the devel opnment process. The production of effective
software is vital to any neaningful assessment of tele-
comruni cations to meet rural econonic devel opment needs,
both technol ogically and economcally.”

However, the findings of this OTA staff study differ fromthose articul ated
in the Cabl ecommunications Resource Center (CRC) report in several ways. Note-
worthy anmong these are:

«the CRC Report recommends establishing |ow interest |oans

for building rural telecommunications systems (35-95).
As discussed earlier, a large-scale |ow interest |oan program
seens premature at the present tine. Instead, the present

state of know edge suggests the need for an internediate

step -- system denonstrations.

«the CRC Report supports low interest |oans but does not
consi der other mechanisnms. By contrast, this study has
proposed that if system denonstrations show the feasibility
and value of rural telecommunications systens, then
different funding nechanisnms nay be appropriate depending
upon the econonmic characteristics of each rural area. A
useful gross classification which may indicate which
fundi ng mechani sm ni ght be appropriate is that of Turnaround
Accel eration, Turnaround Reversal and Declining counties.
Loan guarantees, |ow cost loans or outright grants mght be
used to fund tel ecommunications systems depending on the

econonmi ¢ strength of the community.
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«the concept of public services “paying their own way” and
meki ng possi bl e reduced costs for individual subscribers
receives considerable attention in this study but not

in the CRC report.

.comercial users of rural telecommunications systens
(e.g., banks) are considered inportant sources of

revenue in this report.

In summary, if the CRC report and this study are conpared, it nmight be
said that this study both goes beyond, as well as steps backward, from
the CRC report. The system approach builds upon the kind of findings
presented in the CRC report. The need for an interim system denonstration
phase before funds are nade available for w despread inplenentation of rural
tel ecommuni cations, on the other hand, might be interpreted as a step

backwards from the concl usions reached by CRC.

Summary

A nunmber of bills and studies have been discussed. These may be
divided into three groups depending on their treatment of the problem

of bringing broadband communications to rural areas.

The Whitehead Report exenplifies the class of national cable policy
studies. Wthin this class of studies, rural cable is treated nore as a
nmonitoring problemthan as a problemrequiring action. Thus, it is not
surprising that no specific course of action is outlined nor is a funding

mechani sm proposed for bringing cable to rural areas.
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The second group of bills and studies includes S. 1219, H R 5319,
H R 244 (38, 39, 40), the Interstate and Foreign Conmerce Subcommittee
report on cable (27) and the Booker T. Washington/Cabl econmunications
Resource Center report on rural telecommunications (35). This group
suggests that tel ecomunications should be brought to rural areas now
and suggests lowcost long-termloans as the funding nechanism  The
inplication is that the nmajor constraint on rural telecommunications

is lack of risk capital.

The third group of bills includes H R 4564, S. 1257 and H R 9630
(41, 42, 43, 44). This group specifically addresses the problem of
providing new services, such as public service applications, via telecom
nuni cati ons and proposes denpnstration progranms which would enable
eval uation of such services. Unli ke the second group, these bills are
not directed at rural areas and probably projects would not take place
in rural areas. This is because the funds, when specified, are to be
used for studying nethods for bringing in the service. Existing systens
woul d be used in the denmonstrations and those with significant capacity --

as for two-way use — are located in nmetro areas.

This report conbines and extends the concepts in all these groups
of bills and studies. It proposes a limted denmonstration program
specifically for rural areas, aimed at investigating the feasibility and
val ue of conbinations of public services, commercial uses and entertainnent.
The concept of area-wi de coverage and accessibility to the system by
residents of the nost rempte areas, as well as in the nost densely popul ated

areas within a comunity, is enphasized. The program might be administered
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by NSF in conjunction with the Departnents of Commerce and Agricul ture.
If the feasibility and value of the system concept were then denonstrated,
different funding nechanisns mght be matched to the econonic characteristics

of different rural communities.

Policy Aternatives For Applications

Of Broadband Tel ecommuni cations To Rural Areas

Three policy alternatives are presented in the follow ng discussion.
The pros and cons of each of these alternatives are briefly considered.

These policy alternatives are:

.continue the status quo;

«fund a limted number of system denonstrations projects; and

«Create a Federal nechanismto facilitate w de dissemnation of

broadband services in rural areas.

Continue Status Quo

The term “status quo” does not inply that Federal prograns are presently
having no effect upon the devel opnent of rural broadband systens; rather,
it refers to the continuance of a particular set of Federal policies that
have not had the effect of promoting their w despread deploynent at this tine.
On the one hand, the Federal governnent has funded research into the uses
of broadband in both urban and rural areas. On the other, with the ex-
ception of the isolated instance in which the Farmers Home Admi nistration
granted a loan to Trenpeal eau County, no Federal program presently exists
whi ch can be of direct assistance in helping rural areas to translate

these potential broadband uses into actual system applications.
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“Status quo” as a Federal policy alternative is therefore defined
as continued Federal support for research into the general uses of
br oadband communi cations, but relatively little enphasis on prograns de-
signed to assist in their actual deployment in rural systems. The key issue
to be addressed in considering this policy alternative is whether it is
desirable or necessary that the Federal government make an increased effort

to encourage and assist such deploynent.

Pro. If telecommunications represents ‘the wave of the future’ and
if it is likely, as some contend, to transformthe way in which we |ive
and work, then it is reasonable to assunme that it will soneday come to
rural Anmerica, first to those rural areas adjacent to netropolitan areas
and, subsequently, through the use of fiber optics or simlar cost-cutting
breakt hroughs, to nore remote rural areas. In other words, under these
assunptions, telecommunications will eventually come to rural areas without

speci fic Federal assistance.

In the neantime, Federal programs are already in existence that m ght
provide nore data on the value of new broadband services. The NSF Phase 11
experinments, in particular, could denonstrate the general value of these
services and may also interest system operators in the revenue-generating
potential of public service applications -- provided that comunities also
perceive their value and are willing to expend funds for their use of the
system  Continuation of the “status quo” night also prevent rushing into
wi despread rural applications of broadband communications before their

value -- and econonic feasibility -- are denpnstrated.
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Con. To the extent that the pace and nature of rural devel opment
remain a primary concern of the Federal government, it would seem incon-
sistent that the introduction of broadband systems be |left to proceed on
a “catch-as-catch-can” basis. Wile the value and feasibility of many broad-
band services have yet to be conclusively denonstrated, their potential
in contributing to the objectives of rural devel opment, as outlined in
Chapter 111, would seemtoo great for their inplementation to be ignored.

Al though the introduction of broadband systens into rural areas eventually
m ght occur unassisted, it could well bypass those rural areas nmpst in

need of the benefits the systens could bring and, to the extent that in-
troduction is delayed |onger than need be, unnecessarily prolong their |ack
of access. At mininum it would seem consistent with other Federal efforts
in the area of rural devel opnent that this possible instrument of change

be given a fair opportunity to prove itself in actual system applica-

tions.

As to the need for assistance if such systens are to be depl oyed
in any significant nunmber, there does not seem nuch question. At best,
the novelty and untested econonmics of the services to be provided, in-
cluding their unknown costs and benefits as conpared to alternative ways
of providing the same services, are likely to make financing difficult for
even the nost carefully planned systemns. If the nultitude of tasks involved

in surveying community needs, designing revenue-producing broadband prograns

to service these needs, securing comunity and |ocal government support,
estimating hardware needs and costs, and so on are added to these unknowns,
then the practical barriers for nost potential system operators are likely

to be insurnountable.
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Additionally, to the extent that the interests and needs of rural
systens are not of major concern when decisions are nade at the Federal
| evel concerning communications policy, then the future devel opnent of
such systenms could be effectively foreclosed. To give only a few exanples,
on the assunption that cable systenms are not feasible in very |ow density
areas, a decision could be made to pronote translator coverage of rural
America, W th cable being linmted to nore densely popul ated rural towns.
This “skimmng of the creanf by conventional cable systems and the rel egation
of rural areas unprofitable for cable-like, two-way systems to coverage
by translators, could prematurely elinminate one of the main bases of
support for full-service, area-coverage systems. Alternatively, with the
advent of fiber optics, a decision nmight be made to assign their exclusive
use to a national comunications network w thout taking into consideration

their possible use in individual rural-based systens.

Fund A Limted Nunber of System Denpnstration Projects

This alternative has been thoroughly discussed in previous sections
of this Chapter. It has been suggested that a mininmum of two denonstration
projects for each of two of the three types of rural counties (Turnaround

Accel eration, Turnaround Reversal) be initiated.

Pro. Current data are inadequate to evaluate the utility of broadband
comuni cations to rural areas. It is likely that the cost-effectiveness
of broadband will vary with the characteristics of rural communities receiving

the services. However, hard data on this point do not exist.

Simply meking channels available for public service and institutional use
of broadband communications will not guarantee that effective use wll

be made of them The message rather than the mediumis the econonic

I'V-93



comodity in a broadband system A system demponstration program will help

devel op hard data on the uses to which these systens can be put.

It appears that sonme types of broadband services in rural areas could
be attractive to potential operators. However, the conponents of an

effective systems package are not known.

Cabl e operators to date have seen little profit in channels dedicated
to public service and institutional use. I f system denonstrations show
the economi ¢ value of such channels and indicate the fair price for these
uses, these attitudes might change. Additionally, a new class of broad-
band operators, capable of putting together packages of services, could

devel op. However, such devel opnent requires tine -- and denmonstration.

This practical enphasis upon real-world applications could have a
beneficial effect upon the rest of the Federal Governnent’'s considerable
investment in broadband research. Experinents could be designed with their
eventual application in actual dermonstrations in nmind, and in turn the
results of denonstrations could be used in determning the further need

for experinentation.

A system denonstration program will enable the Federal Government
to evaluate whether broadband services to rural areas are economcally

feasible -- before large suns of noney are committed to such efforts.

Con.  System denonstrations could be opposed on the grounds that
the consequences of providing health, education, and other services “by
remote control” are not sufficiently understood. This is an inportant issue and
will be taken up in connection with the next policy alternative . For now,
it is sufficient to note that the system denonstrations here contenplated

woul d be fixed both in tinme and nunber. I f these innovative services prove
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to be detrimental, it will be a relatively sinple natter to termnate

t hem

It also can be argued that denonstrations should not proceed until
there has been settlement of the broader issue of Federal policy toward
cabl e television generally. Even though the special requirements and
functions of rural systenms seem not to have entered into the present
debate over FCC regulations, a decision at this time to authorize denon-
strations could be criticized as a “backdoor” attenpt to skirt the issue

in favor of the interests of these systens.

A system deronstration program might take as long as five years.
If system denonstrations are not really needed, services to the rural
popul ati ons not served by the denonstrations will have been unnecessarily

del ayed.

Create A Federal Mechanism To Facilitate Wde
Di ssenmination O Broadband Services in Rural Areas

The | egislative approach nost often suggested (e.g., see references
5 and 27) consists of lowcost, long-term |oans paralleling those nade
avail abl e under the Rural Electrification Act of 1934. It is argued that
the hesitancy of private industry to enter the rural market with broadband
communi cations today is simlar to the hesitancy of private industry forty
years ago to enter the rural market with tel ephones and electric service.
Thus, the mechani sm which was effective then (largely because of the rural

cooperatives) should be effective now

Pro. Inplementation of broadband comunications in rural areas could
begin as soon as legislation for an appropriate Federal mechani sm was

passed by the Congress.
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If the parallel between broadband services and electricity/tel ephone

service is valid, further delay is unnecessary.

The Rural Electrification Act of 1934 created a relatively inexpensive
Federal program  Covernnent expense consists of debt service on the |oans

plus the cost of adnministering the program

Con. The parallel with the Rural Electrification Act of 1934 may not
be valid. Effective use of broadband conmunications for education, health,
and conmercial use requires devel opnent of program content and/or conputer
sof tware. Sinply helping an operator to secure funding for a system night

not be enough to enable the systemto have a fair chance of success.

Wt hout specific encouragenent to the contrary, the probable use
of new systens is likely to be limted to conventional news and enter-
tainment television. Developnent of unique services specifically tailored
to rural needs woul d probably not occur because they would have no denonstrated
value and thus significant fees for these services could not be justified.
Wthout the economc base such services could provide, higher fees would
have to be charged individual subscribers to support the system thus
restricting access to the nore affluent nenbers of the comunity. The
result mght be a systemproviding limted service to a limted nunber of

Vi ewers.

A fundamental objection that could be raised to this policy alter-
native as well as to any effort to pronote the innovative public service
use of broadband, is that fascination with gadgetry and a desire to seem
up to date might lead communities to an uncritical acceptance of “standard”
broadband solutions to the problens of inproving education and health

care. Even though these broadband services mght have been tested in
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dermonstrations they still could turn out to be inappropriate when applied
agai nst the needs of the full range of all rural areas. I f precautions
are not taken to avoid the latter contingency and if the quality of edu-
cational and health care deteriorates, the rural area in question still
might remain |ocked into delivery nechanisms in which all but the consuners

had a vested and continuing interest.

Future OTA Role

As stated in the Preface, the object of this staff study was to
provi de a basis upon which the Technol ogy Assessnment Board nmight decide
what contribution, if any, OTA night nake in assisting the Senate
Committee on Agriculture and Forestry to evaluate the feasibility and

val ue of rural broadband commrunications.

In the course of the staff study, the subject of rural broadband com
muni cations was found to be relatively unexplored. In particular, no
anal yses were found which considered the utility of broadband in relation
to the fundanental factors underlying the sudden reversal of growth
trends in rural America depicted in nost recent Census statistics. There-
fore, in order to gain some clear understanding of what OTA nmight do in
connection with the subject, it first was necessary to originate a con-
ceptual means of relating broadband to the forces underlying this change.
Subsequently, it was necessary to consider how and whether such systens

could actually be deployed and their val ue assessed.

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

possi ble course of action the Senate Agriculture Committee m ght
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weigh. OTA's future role and the specific formits assistance m ght
take, therefore, w Il depend upon the Conmittee’s judgnent as to which of the
courses of action spelled out herein, if any, it nmight wish to explore

further.

Wth these qualifications in mnd, the following is a three-part approach

to OTA's participation that the Senate Conmittee m ght consider:

First as an adjunct to hearings the Conmittee might wish to conduct,
OTA could help the Conmittee to assenble a panel (s) to exam ne and verify
or refute the findings described in this report. Topics to be covered

coul d include:

«the present and probable future trends in rural growh;

«the inpact of broadband communications on probable growh

trends;

e.constraints to wider application of broadband conmunications in

rural areas;

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

criteria for site selection;

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

system denonstration phase as well as in subsequent prograns; and

I'V-98



. consideration of the possible role of OTA in helping the

Committee to assess and nonitor the programs suggested above.

Second, OTA nmight begin a continuing assessnent programto help the
comrittee monitor: 1) tel ecomunications experinents in or applicable to
rural areas; and, 2) the progress of the Trenpeal eau County project and
any system denonstrations undertaken. Wth regard to the second task,

a critical feature would be assessing the inpact of telecommunications on
the characteristics of life in rural areas affected. (Assessing whet her
these inpacts night be desirable is outside the scope of OTA activities.
The purpose of this nmonitoring effort would be to provide the commttee

with data from which a judgnent could be nade.)

Third, on an as-needed basis, small assessments involving either
panel s or other nechanisms could be conducted to integrate the data of
the nonitoring efforts with other data, including the prelininary findings

of this study.

Because any system denonstration will require several years, what is
proposed here is a long-termrelatively |lowcost activity. An estimated

| evel of effort and cost is as follows:

«1/2 manyear/year of senior staff =$17, 000
«1/2 manyear/year of support staff 9,000
«1/3 manyear/year of secretarial support ~ 5,000
.average yearly cost of panels, small

contracts, etc. ~30, 000
.contingencies including staff travel = 4,000

$65, 000/ year
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It is anticipated that OTA's participation in the project would be
reviewed by the Technol ogy Assessment Board at |east biyearly. At these
tines, both the progress and the adequacy of OTA's effort would be subjects

of eval uation.
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