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PREFACE

The expansion of telecommunications technology méy offer
pﬁblic broadcasting opportunities to reach new audiences or
to enhance current services. This report, and all of the-

research on technerlogies undertaken by the Corpo:ation for

Public Broadcasting, examines the use of alternative technologies

to’deliver public telecommunication services.

This study should help licenseesland other public tele-
communicatiqns entities understand the marketplace factors
that will-influence.the general acceptance of thése technologies.
Marketpléce considerations affect not only how soon the
,vaudiences wili be.prepared to use thes2 media; they also govern
the potential magnitude-of.the opportunities to use these ﬁedia
for secondary dlstrlbutlon of public broadcastlng programming.

In deciding to use new technologles, publlc broadcasters

must understand the competitive environment they may be-entering.

The Corporation's interest is to alert the enterprise to the
opportunities these technologies afford them and also to‘provide
a reasonaﬁle'éstimate of the technologies' potential'rolg in

the future communications environment.

This report does not urge participation in any of the
technologies that show promise. lRather, it attempts to outline
the relative strengths and weaknesses of new applications of |
technologies énd describe selected optioAs that may be available

to public broadcasting. To make informed decisions on the use



of the new technologies.to enhance services or programming,

we must scrutinize the options from the petspective of public

broadcasting policy, financial planning and community suppo;t.
This report« prepared by the Interactive Telecommunications

Program at New York University, reflects the consultants'

assessment of each of these technelogies. The Corporation

will continue to conduct a comprehensive and hlghly focused

review of the most prom1s1ng technologies in the context of

their usefulness in fulf1111ng~the public telecemmunlcatlons

——

mission.

Richard Grefe, Director

Policy Development and Planning
Corporation for Public Broadcastlng
January 1984 :




INTRODUCTION

In seeking to understand the new telecommunications
technologies and their relevance to-oublic broadcasting, it
is important to.avoid a simplistic model in ;hich certain
techhologies are identified as unusual @arket opportunities
or'technical advances, with an implied enggestion that public
broadcasting must commit its resources tokpursuing them.

First, it is ﬁery difficult to predict which technologies will
‘achieve broad acceptance b&'the American publlc and educat10na1
institutions. Second, publlc broadcasting functlons under a
different mandate than commercial organxzatlons.

Ac the same-time, those involved in pubi?c broadcasting
need to assess how the markets,for new technoiogy are deVeloping
and what services public broadcasting can proQide.‘lBy focusing
on the existing literature and research findinés about new
telecommunication technologies, this review provides a basis
for reasoned and reasonable assessments. Many of these
estlmates of growth for new technologies are more conservatrve
than those of the trade press and some well-known market
analysts. Clearly, there is room for a1ternative’projections..
But this methodology is botn reasonable and sound. Thefresults
make a strong case for conservative positioning iﬂ;relation,toa
the new technologies. In any event, the methods are described
in order that the reader may take the flgures presented and

‘consider them in the context of an alternative mathodology.

19
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In ;ddition, new technologies are scrutinized from the
perspective of public broadcasting's mandate. Here too, it will
become apparepﬁ that the assessment of how advanced tele-
communications technologies can servyg the cultural, educational,
and information needs of citizens is”cautiOUS. It.is not our
intent to Aiscourage involvement by public broadcasting in the
development of new services. Rather, our purpose is to apply
a rigorous analysis in,ofder that the strongest ideas might
emerge.

There are four components to this report. Chapter 1
explains w%at the new teiecommunicatidns technologies can do
and how these cHaracteristics relate to user needs and public
‘bro#dcastihg“s mandate. Chapter 2 provides a'historical
.perspective on the development of cbmmunications technologies.
Chapters' 3 through 8 analyze spécific new technologies in terms
of their market development and potehtial applications.

Chapter 9_bresents'conclpsions alqng with selected options

for public broadcasting.



l. CLASSIFYING THE NEW TECHNOLOGIES

Engineering Jdevelopments vather than user needs have
been the impetus behind much recent analysis of new tele-

communications technologies. From a service perspective,
. ;

this is putting the cart before the horse. The mere develop-
ment of videodiscs or microcomputers should not cause a serVicé
provider to stop and adopt the latest pieée of equipment. ‘The
value of new technologies comes from the manner in which ﬁhey
serve the needs and fulfill the desires of users.,

One way to help put the new technologies into their
proper perspecsizf?is to describe them in diffgrent contexts;
provisién of sevvices, general media characteristics, public
broadcasting mandate iséues and_audience economic characteristics.
By using these caﬁegpries, it is easier to uunderstand what
the new technologies can and Eannot do.

This report considers fourteen technologies:

Teletext e
Videotext
Specialized cable
Interactive cable
Videocassettes
Teleconferenc1ng'
Microcomputers
High definition television (HDTV)
Low-power television (LPTV)
Subscription television (STV)
Multipoint distribution services (MDS)
Digital audio

 Subsidiary communications authorization (SCA)
Direct broadcast satellites (DBS)



To begin; it is reasonable to outline some general media

characteristics that affect how audiences make use of

services (Tablg l).

Table 1. Characteristics of the New Technologies.

Techhblogx’

Characteristic Description
One-way . User can receive‘;' Teletext, LPTV, STV,

: only; flow is MDS, DBS, pay cable,
source to user SCA, some specialized
only cable channels

Interactive User can both Interactgze cable,

send and receive;
flow is source to
user and user ‘to
source :

videotext, videodisc,
teleconferencing, some
specialized cable,
microcomputers

Stand alone

Transmitted

&

User controls
product in home
or business

\
User recéﬁves
product from a
source ougside
his home or

‘business

Digital audio, audio
cassettes, videodiscs,
videocassettes,
microcomputers

SCA, DBs, LPTV,
teletext, cable TV,
HDTV, STV, MDS,
conventional broadcast

-User supported

Sponsor
supported

\

User pays to

receive the
product N

A company,.
government agency
or foundation

- pays for the

product and means
of delivery

Pay cable, telecon-~
ferencing, videotext,

‘videocdssettes, videodisc,

microcomputer software,

STV, MDS,-digital audio,
-DBS, some SCA ‘and LPTV

Teletext, conventional
broadcast, some SCA
and LPTV

Continued on next page
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.Table l--continued

Characteristic Description

Technolbgy*

User

transparent stand and begin
' ~to use technology»
without spec1a1
training
Requires user User must learn
new skills to

training . -

User can under-

employ technology

Videocassettes,
videodiscs, cable, -
HDTV, LPTV, STV, MDS,
digital audio, DBS, SCA,
conventional broadcast

‘Teletext, videotext,

interactive cable,
teleconfercncing,
microcomputers .

On demand

Scheduled

User receives
information he.
chooses; user
controls the
timeframe

User can receive
‘information only
at prearranged
times, not under
‘his control

Teletext videotext,
some applications of
interactive and pay

‘cable, videocassettes,

v1deodlscs, tele-
conferencing, digital
audio, microcomputers

Conventional broadcast,
most cable TV, HDTV,

- 'LPTV, STV, MDS, DBS,

SCA, teleconferuncing

A second grid in-this taxonomy relates to services.

Bréadly, services may be grouped under five~categories;

information, education, entertainment, messaging and

of many subgroupings.

Y

communication, and transactions. These in turn are composed
Table 2 outlines the subgroupings, along

-with the likely audiences for the services.

Focusing specificdlly upon public broadcasting, it is

important to relate new technologies, services and programming

to ﬁhe mandate and policies that underlie public broadcasting

activities.

Some of the more relevant policy issues can be

”;formulated as additional elements in the taxonomy (Table 3).

14



Table 2, Services and Audiences for the New,Technoldgies

B Categogz

Information

Education

Megsaging
and Communi-
cation

Entertain-
ment

Services f

Meletext and videotext
(veather, business infegf
~ mation, news, consumer ‘-

information), specialized
cable and SCA information

~ prograns S

Microcomputers (CAI),
interactive cable, video-
cagsettes, videodiscs,
teleconferencing

Electronic mail, word -

processing, tele-

~conferencing

!

Pay cable, specialized

cable, DBS, MDS, STV,
microcomputer games,

~ videocassettes, video-.

Tfansactions

discs, digital audio,
HDIV, videogames

Smart cards, home
banking, videotext,
interactive ‘cable,
on-line shopping, -

- electronic airline

- reservations

Consumer
Audiences/Users

Uppef income families,
farmers, professional -
workers; handicapped

-eitizens, cable sub-

scribers, micro-
computer users

Continuing education,
high school and
college students,

.microcomputer users

Microcomputer users

- and hobbyists, U.S.

mail replacement

Hone consuners with
discretionary income,
microcomputer users
and hobbyists

3
i

]

Busy lurban families,
~ isolated rural
- families, micro-

computer tsers and
hobby;sts

|
1

|
|

Institutional
Audiences/Users

Microcomputer and
database access by

. institutions,

schools and -
businesses |

Colleges, high |

schools, employee
training, hospitals,
armed services, |
trade unions

Intracompany -
comnunications, U.S,
mail replacement,
electronic business

| meetings

Video games in -
arcades, colleges, -
cable services in
offices

Banks, direct
marketing groups,
catalog merchants,
on-line ordering

. and stock control

16
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Policy Issue

Diversity of programw
and information
sources

Help those who need
information services:
the blind, the deaf

and those with special

health problems

Convenience and
choice: the ability
of viewers and
listeners to watch or
hear what they want,
when they want

More audience
involvement

Mass audience vs.
select audiences

Innovation

Public Broadcasting

- transmission.

S Mandate andfthe New Technologies_

Technology - ) ‘

Low~budget production technology in
conjunction with the existing

satellite distribution system and new
local-loop distribution vehicles (e.g.,
dual trunk cable) can be used to _
foster diversity of program sources.

-Personal computers can be used to'create

a greater number of information sources
for teletext and videotext~services.

SCA, teletext, low-power television and

. nonbroadcast information services such

as videodisc, microcomputers and videotext
can help meet these needs. ' -

Cable, SCA, audio/videocassetres and.

videodiscs can provide a means of
secondary distribution that will give
viewers and listeners more options on
choice of programming and time of
viewing/listening.

Interactive programming technologies
such as two-way cable can permit more
audience participation. Nonbroadcast
technology such as audio/videocassettes
can be used in a group setting to.
replay and discuss programming., -

Interactive programming technologies,
nonbroadcast technology, and local
dissemination of programs through
cable, low-power television and micro-

‘wave systems enhance the potential of

select audience programs.

Generally the new technologies provide
means for public broadcasting to
innovate new services. 1Indeed public
broadcasting has been a major innovator
in teletext, video %sc and satellite
One ‘cu rent need is

to use innovative techniques to create
low budget programming for the new
services. .
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It is important to ask: Who can afford these new services?
‘The complete_“electronic home" of the 19803 with a personal

AComputer,‘videocassette player, videotext subscription and

selective additional services will require a oapital outlay of

approximateiy $6,000 as well as monthly payments of

approximately $250i

For the purposes of this exercise, Table 4 describes

five categories of users (based on income available to spend

on media) and the technologies they can probably afford.

mable 4. Media Budgets for New Technologies

Budget

‘Low-income“household:

24 percent of U.S. house-
holds have a yearly income
under $12,500. A typical
low-income household has

a TV, radio and telephone
but has no disposable income
for new technologies

Middle-income household:

52 percent of U.S. house-
holds have a yearly income
between $12,500 and $35,000.
A typical middle-income

" household can spend $2,500

over a five-year period for
equipnent and $25 to $50
per month for rental fees,
software, etc.

' Upper-income household:

24 percent of U.S. house-
holds have a yearly income
over $35,000. A typical
upper-income household can
spend $3,000 to. $5,000 over

a five-year period for equip-

ment and $75 to $100 per

. month for rental fees,

software, etc.

Continued on next page

i

Available Services

Conventional broadcasting’
and low-power television

Teletext, videocassette player,
low-power TV, audiocassettes,
specialized pay/interactive
cable, videogames and a low-end

 personal computer

Teletext, videotext, low-power
television, videocassettes, video-
discs, DBS, digital audio, audio-
cassettes, specialized pay/inter-
active cable and a high-end
personal computer

18



Table 4--éontinued

-Budget

Secondary school with
an annual budget of
$25,000 for new tele-
~communications services.

Large corporation
prepared to spend $1
million per year for
new telecommunications
‘services in support of
employee training and
intracorporate
communication.

Available Services

Teletext, videotext, videodiscs,
videocassettes, .interactive ‘cable,
SCA, microcomputers, computer
message system, audioconferencing,
low-power TV, digital audio,
audzocassettes

Teletext, videotext, videodiscs,
videocassettes, interactive cable,

'~ 8CA, microcomputers, MDS, DBS,

audio/videoconferencing, electronic
mail, specialized in-~house cable,
computer conferencing, local loop
technology, satellite data
transmission, on-line database
services :

It is difficult to integrate Tables 1 through 4 within

a simple conceptual framework.

But one can arbitrarily_group

new services under three broad headings.

‘These headings ovérlap, with some services in more than one

group.

1. Limited Audience Services: Secondary Distribution

Specialized cable channels, MDS, LPTV, videodiscs,

videocassettes

11m1ted audiences.

and SCA all provide a_means‘to reach select,

They provide secondary dlstrlbutlon

channels, as opposed to the prlmary channels (exlstlng public

broadcastlng television and radio statlons).

A few general

issues may be identified in relation to secondary distribution.

e There is no one ideal means of secondary distribution

for all areas of the country. -
on availability (e.g., a city may not have a cable

Choice must be based

1.



-'system). Choice should also be based on the
suitability of a distribution channel for the {
policy obJectives of public broadcasting. ' '

° Secondary distribution channels can be a problem

: if public broadcasting sees itself as providing
all programs !for all people. To the degree that
select audience prdgramming is encouraged, the
secondary distribution channels can provide an
efficient way to reach many of those audiences.

° It should not be assumed that a primary distri-,
bution channel such as an existing over-the-air
public' television or public radio station will
coordinate ,its selection of programs with the

. secondary distribution channels. They might
compete as well as coordinate. Some form of
local public entity may be needed to coordinate
the various distribution channels. |

e On a regional and national level, coordination

" probably will be needed to help regional networks
(for example, when stations in the Southwest want
to share programming); special interest networks
{for example, stations in the large cities); and
ad hoc networks (for example, stations who want
to get together on a one-time basis because of a
special problem). Some of the existing regional
and special interest networks, such as the
Southern Educational Communication Association,
may be valuable resources for coordination

- eXpertise, " .

2. Te1ecommunications Services

A range of new technologies other than broadcast teleVision
and radio can provide new information, entertainment and
educational services. The first broad question is whether
public kroadcasting entities should become involved in ' - /
proﬁiding telecommunications services; If the"answer is yes
then additional questions must be answered§ - | v | ./
® What criteria should be apolied in determining the
type of telecommunications services to be provided

by public broadcasting? Who will pay for these
services and how?
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) Should public broadcasting consider a series of
joint ventures with private industry groups to
provide telecommunications services?

e How will services provided by public broadcasting
compete with or complement services provided by
the private sector?

) Are there telecommunications services that the
marketplace will not provide but that should be
considered by public broadcasting?

0

- 3. Interactive Programming

Interactive programming, as in two-way cable, represents
a commitment to involve the community in programming and to
bring together people who are éeparated'physically.. In
addition, interactive programming'can focus upon the needs
of specialized groups and allow them to ‘communicate directly
with the station and with the broader community.

Interactive programs require more organizational work
than most one—way~programs. A station's role would change
from service provider (the predominant role now) to facilitator
working with community groups.

Some of the critical issues in deciding to develop
interactive programming are--

% Does the existing or proposed cable system have

interactive capability? If so, are there costs
for linking various sites within the community
- with the local public television station to
-provide-two-way- ~PrOGramming?——==rmmos s e
e What kinds of programs are suitable to,interactive
formats? What organizations or groups would
participate in interactive programming?
e What types of financial and management structures

should be used to organize and conduct interactive
programming?

21



How can interactive programmind\reinforce the

role of public broadcasting within the local
community?

- What are the’ demographic charac istics of
those who subscribe to cable'and| can participate
in interactive programming? Can|the intended

audience for the programs actuél y\recelve
them? ‘

18—



2. TECHNOLOGY DEVELOPMENT

In o¥der to assess the'deve}poment of new technologies;'
it is useful to establish a baéeline against which to measure
growth. For.this analysis a baseline has been constructed
with three components: historical development and growth of
established media such as newspapers, radio end,teleﬁision;
development of more recently'introduced media such as pay
television, videocassette recorders and videotext; ‘and current
expenditures on medla. .

Many of the commonplace assumptions about the growth of

new communication technologies are based on radio and

television, which grew very, rapidly once they were made

' ava;labie to the public. .Most communication tecnnoIOgies that

are part of our everyday lives, however required years to

achieve mass'penetration. Some of the media that have

achieved mass penetratlon of U.S. households are examined

in Table 5. It is evident that most media required several

decades to reach a 50 percent penetration level.

Table 5. Market Penetrations offﬁetabliehed Media

Years to Reach 5@% u.s.

Media . . Houséhold Penetration
Newspapers _ 100+ : \
Telephone

Phonograph : 55 )//////

Radio : ) -~
Black & White TV 10 '

Sources: DeFleur 1970; Electronic Data Book 1983,
Sterling and Haight 1978.

<
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Although we accept the teléphone as a basic‘component.
of U.S. householas, it was primarily‘é business tool duriné_
its firét 50 years of growth. It was not until af%gr WOfld
War II that most households leased a telephone. Simiiarly,
the newspaper, available since befofe the American Revolution,’
was a medium for businesses and a small group_of professionals

until the end of the 19th century. At that time, favorable

" postal rates for newspapers, increased literacy and advances

in printing technology hélped the newspaper reach half of

w

'_.all-U.S. households.

Table 6 shows the growth of recent technologies with at

least five years exposure on the market. Note that in Table 6

and throughout this report, the base is all U.S. households,
not households with television. If one were to use households )
with television as a base, the percentages would be slightly

higher.

Table 6. Market Penetrations of Recent Technologies

Percent Penetration

Years Available U.S. Households
Service To Consumers Fall 1983*
Cable TV 32 34
Pay TV (all forms) 11 , 22
Video Games. . .. ... .. .. 8 .14 i
VCR 8 8
Personal Computers 7 7

Sources: Business Week; Electronic Industries Association;
The New York Times.

* The base is 85 million U;S. households;

24
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It is noteworthy that cable television required 30 years
to enter-one-qﬁgrter of American households, while.v;deocassette
recorders in eiéht years have entered over eight percent of
households. Both df these technologies are regarded as highly
successful;'yet their growth patterns are guite different from
those of radio and television.

Another useful way to slice the éame historical pie is
to examine rates of growth during the first five years and
then the_first ten years of avaiiability. By plotting the
development of communication technologies fréﬁ this perspective,
it becomes clear that very few telecommunications services

experience more than a 100 percent growth rate during each

year of the first ten years of availability.

Table 7. Growth Rates for New Technologies

Average Growth Rate Average Growth Rate

~ Per Year During Per Year buring
Service First Five Years First Ten Years
Teleplione _ ) 80% 50%
Black & White TV 320 190
Color TV . 133 88
Radio - 157 77
‘Cable TV _ 90 51
Pay TV 182 135
VCR (Business & Home) 85 60
Average With Tv —~ = ' 134 o 93
Average Without TV 111 77

Sources: Electronic Industrles Assoc1at10n, R.W. HKough
& Associates. .

ey . : 9»-
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Table 7.suggééts'a.useful.baSeline against which to

1 3

compare the growth of new telecommunicationé technologies:
the mean rate of.groﬁth for éxisting communécations services
during their introéuction to the»ma:ketplacé\ If one includes
black and white television in this grdup, the averége rate of

growth for a telecommunications technology during its first

A

five years is 134 percent. Without television, the. average
rate of grdwth has been 1lll percent. In-applying this mean,
one must also consider first-year sales, which will vary

considerably. This sales figure in turn affects the rate of

€

growth during subseGuent years.

Alternatively, one may examine a new technology with three
or four years in the marketplace. arnd compare it to an older-
technoloéy that had a éimilar growth rate in its first three
or four Qears. The growth rate for the older technology over
the next several years then provides a reasonable basis for |

estimating the growth of the new technology. Positive or

-

negativé market elements associated with the new technology

may provide a basis for altering the foregaét;up or down.
Curiously, this research orovides very few examples of

technologies that had a slow growth for the first five years

759;19weq_by a ;a;ge growth rate i

n years five through ten.

Yet, such a growth curve is commonly suggested by those whe

are marketing new technologies that have a poor ‘early sales

}
record.
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it is important to review oommunications technologies that
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Decline of Previously Successful Technologies

In establishing a baseline for growth of'technologies;
have declined and the reasons for this decline. The principles
and lessons that emerge'from such a review can be applied to
an assessment of technologies about to enter the marketplace.

'~ ® ‘CB Radio. Citizen band (Cﬁ)'radio sales and licenses
‘ reached a peak in 1976 and have declined sharply in

the past seven years. It appears that CB radio had
. a steady population of approximately 200,000 users

. in the early 1970s when it became a fad._ Usage

- o L - :-_._l S e

then grew very rapidly but declined at a nearly

equal rate after 1976. The population of users -

may now be leveling off to approximately one million
individuals. This figure is five times the 1970 base,
but only one-tenth of the peak of approxlmately '

10 million users.

Thus CB radio may represent a small and
relatively stable service that begcame a fad, grew '
rapidly, and ultimately settled back to a larger
population of users ‘than existed before the fad
cycle began. Clearly it would have been a mistake

~to assume  in 1976 that CB would continue to grow at
a very rapid rate and. eventually enter most American
homes. —~

® PRecords. After World War II, the record industry
grew at a moderate but steady rate. It experienced
'~ a changeover from 78s to 45s and 33 LPs during the
1950s. Since then, however, the total number of
records manufactured has leveled off, and the number
of riew titles released has declined. The record
lndustrylpas been affected by growth in the use of
cassette ‘tapes; increased competition from nonmusic
products for entertainment dollars; and the absence
of technological developments that might generate
renewed interest in recordings (quadraphonic sound
failed in the marketplace).
In 1983, the record industry began to show .
- signs of renewed strength. Curiously, the attractive-
ness of a potential competitor’, music videos on cable,
led to a short-term benefit for the record industry
by encouraging the purchase of recordings of artists
who appeared on music videos. In. addition, the
introduction of digital audio brought public attention



to the record industry. It remains unclear,

- however, whether the record industry is beginning
a new cycle of growth or deviating momentarlly
from a long-term pattern of decllne.

@ Instant Cameras. Since the1r 1ntroductlon to

| ‘consumers 1n the 1950s, instant cameras (Polaroid

\ and later Xodak) grew steadily until 1978, when

‘ “"the market peaked at 13.8 million units sold -

' Since then sales have declined 10 to 15 percent
per year. It appears.that instant cameras have
been affected by other popular consumer electronic
‘products such as video games, as well as a general

\ decline in "car vacations" when cameras are used

heavily.
. The instant camera has prospered for too long
to be described as a fad. It may represent a

——technology, lIike the 78 record;—thatruns—its

, course in the marketplace and is eventually

' replaced. Alternatively, it may settle back to

a' reduced level of usage ‘and remain there,for the
- foreseeable future. It is difficult, however, to
,construct a scenario of contlnued and rapid growth

for 1nstant cameras. ;

The telegraph represents another technology that ran a
'long course of development, decline and displacement’by |
{anotherimedium -- the telephone. In addition, there are
- —strong;sighsnthatsamm_and-Superﬂsmm-movie_camerasrare.being;“__l_fi_
’.preplaced7es:a‘ﬂome movie medium by half-inch videocassette |
‘and home videofcameras;r | |
In general, it appears'that technologies cecline because
they represent a fad, encounter superior coﬁpetition from
nev technologies, or lose appeal in a.marketplace of abundant
choice. In the latter_case, people displace money from

technology X for technology Y that provides a new service,

rather than a competing one. o . : \

¥




Outright Failures

Among a long list of outright failures, two examples
illustrate some important principles that commonly underlie
failures in new telecommunications technologies.

® Quadraphonic Sound. Four-channel sound, for the
consumer market, did not represent an advance in
technology. Rather, it represented an application
of existing industrial technology (multitrack
recording and playback) with a genuine industrial
benefit (control of editing) into a home market ;
where no benefit could be demonstrated.. In addition,
very little software was developed for the new
system, thus further reduc1ng its appeal to

consuners.

. ® Picturephone. The market history of the picturephone
’ 1s well known. It provided a superficial benefit
(a low resolution image of a person at the other
end of a phone conversation) that consumers did not
want, and it never solved the network problem
(a person with a picturephone requires a network of
other people with picturephones). But one of the
general lessons associated with the picturephone
story masks a more fundamental principle: The picture-
phone is often cited as an example of a technology.
that proved suzcessful in market testing, only to
: e fail in the marketplace. This is not the case.
-- There was abundant evidence in the-market -testing---
.of the picturephone that it would fail. AT&T
ignored this evidence Lbecause it had already invested
many millions of dollars in the product' and had
attracted enormous public attention. Some of the
technologies in the 1980s appear to be in the same
position of attracting enormous attention.from the
trade press while evidence from market trials is
decidedly negative. .

Comebacks and Cyclieal Technologies '. . .
Another classlof teehnoloéies, including 3-D movies and
¥ video teleconferencing, havevexperienced-periodic introduction,
| declinevand reintroduction into the marketplace. Typically,

these technologies experience a limited success but do not
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take hold of a market or grow. After_a period of hibernation,

some business analyets suggest that the market has become

"ready" for the technology and it is reintroduced. 1In the

cases of both the 3-D movies of the 1950s and video teleconferenc1ng
of the late 1960s and early 1970s, high costs and technical |
problems or limitations appear to have weakened their chances, KZ ‘
in the marketplace. But some aleo-argue that the services . — Y
they offered represented technology push rather than user

demand. Recent and renewed interest in 3-D movies and'video / / . ]

teleconferenclng, along with some resolution of economic and / _/
technical problems associated with their use, may prUV1de a

basis for better understanding of cyclical technologies.,/ /
,/ !

Consumer Expenditures

‘ o . / :
In establishing a baseline of consumer expenditures on /-

communication technologies, it is useful to present figures
on household incomes (Table 8) and penetration-oﬁ-new-u- e e e

technologies under‘analysis in_th;s report {(Table 9).

-

’

Table 8. U.S. Household Income, 1981

Annual Household Income -Percentlof U.S. Households
Under3$10,000 f ' . 23% o

$10,000 - $20,000 25

$20,000 - $40,000 ' 35

$40,000 - $80,000 ‘ _ 16 ,
Over $80,000 | 1

Source: The New York Times, February 2, 1982.
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Table 9. U.S. Bousehold Penetration of New Technologies, 1983

Percent Penetration

23.

Service : ' Fall 1983
Basic Cable TV o | 34.2%
Pay Cable ‘ \ 20.4
STV : 1.0
MDS | ‘ 0.6
VCR _ ' | 8.2
Video Games o | 14.0
Videodisc ' 0.7
Personal Computers o . 6.6
Videotext | _ _ | 0.1

Sources: Federal Communications Commission; Paul Kagah
Associates; Broadcasting Magazine; Cablevlslon The New
York Times.

In addition, it may be noted that apprcximately 98 percent
of U.S. households have one or more televisions (over 75
percent have two or.more); 98.5 percent have one or'mofe
radios; and 77 percent subscribe to or regularly purchase a
Vnewepaper. Table 10 presents consumer expendltures on
selected v1deo procucts in 1981 (television sets are excluded

from the table).



24.

Table 10. HLousehold Expendit=res on ew Video Products, 1981

Total [xpenditure

Pfoduct/Service (in millions). Percent of Total
Basic Cable | $1,910 36.2%

. Pay Cable . 863 .' 164

VCR | | 1,280 | 24.4
Personal Computer 305 ' - 5.8

Video Game Units o 554 | ~10.5

sty - - | 179 3.4 i

DS o T 116 2.2
Videodisc ?léyer 56 . - 1.1

Total R $5,268 E 100.0
e _ , — i

=N

Sources: Federal Communications Commission; CableVision;

Television Factbook; The New York Times.
) ™~

,

The baseline we have constructed suggests that most of . ’
the new technoiogies that ultimately suqceed wil}_grow at a
moderate pace-- just over‘100 peréent ahnually-in the first
five yeafs} and 77 éercent annually avefaged over the_first'
ten iears. In addition, many new products are likely to fail.
‘They will not p;évidé a perceived benefit or will fall to the
competition from many other electronic products, each of which

vies for limited consumer dollars. .
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3. SPECIALIZED CABLE SERVICES

Specialized cable services have attracted enormous
attention from both the public and private sectors. This
is understandable in light of the growth in cabie penetration
(more than 34 percent of U.S. households providing gross
revenues of approximately‘$2 billion for basic cable services).

The early strength'of pay cable services is even more noteﬁorthy:

a growth rate of 182 percent 1n its flrst five years; more than

20 percent penetratlon of U.s. households eleven years after
its introduction:; 60 percent penetratlon of homes that subscribe ,
to ba31;\cable: and gross revenues just under $1 billion for
pay channels dur1ng 1982. ‘
Our assessment of market penetration for cable suggests

continued strong growth through 1990 (Table 11).

Table 11l. Projected Growth for Basic and Pay Cable
Through 1990

(Households in mllllons)

Fall 1983 1985 ' ( 1990 _
House-~ Percent House- Percent - louse- Percent
Holds*® of Total Holds*® of Total Holds* of Total

Basic Cable 29.1  34.2% 35,1  39.4% . 47.6  48.6%

Pay Cable 17.3 . 20.4 23.4  26.3 35.5 36.2

'Sources: CableV181on- U.S. Department of Commerce.:
Projections: Carey and Moss ,

. The,base for househqlds is 1983, 85 million; 1985,
89 million; 1990, 98 million. '
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' Currently, basic cgble subscriptions average $8 to $10

/ 26.

per month. ‘The mean éharge for/a pay service is $9 to $10.
The average home subscribing t& cable pays approximatély $18
to $20 a month for cable. Our ana ysis suggests that while
basic cable serfice.and pay servides will grow, and ﬁousehpids
will pay more for cable, a realistic projection of per house-
hold expeﬁditures on cable is approximately/$30_to‘$35 per

month by 1990, not the $40 to $50 per month-some' analysts have

“suggested. lNonetheless, $30 to'$35 per month vould represent

very largé revenues for c;ble operators and -service.
providers  (approximately 515 billion per year gross-revénue
by 1990).

With such large potential revenues available to
broadcasters, newspapérs and éublishers, there has heen
tremendous ﬁomeﬁtum toward developing speciﬁlized cable
services. Table 12 provides a simplé breakdown of'speciélized
cable channels in tezms of content area or_targét audience.
Since 1976, when three speéialized cable chanhels Qeré
available;Athe éfferings have burgeoned to 6ver 70 specialized
Channeis in 1984. But féwer than 10 pefcenf of fhese
speéiélized channe1§ showed a profit in:1983, and several

have failed entirely.
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Table 12. Specialized Cable Channels, 1984

Content/Target Audience " Channels : Percent of Total

Sports - : 10 ' 13§'
Movies o 9 ‘ 12
'Audio Services 9 - 12
Public.Affai:s/News o “MMZ*_MM_ 9
Religion : 7 9

Nn,_“AQeneéalwEntertainmentmw,fW;, 6 ' S

ﬁusic Video .6 8
Ethhic/Foreign Language.' 5 7
Text Service ' 5 7
Children 2 3
'Arts | 2 3
Education 2 3
v Games 2. 3
\Vg Shopping 1 1
. Health 1 1
Women “1_ 1
Business 1 1
Total‘ f ' 76 101%

Source: Carey and Moss

* The percentage total is 101 due to réunding.




Many organizations are actively planning new specialized
cable services. A number of problems and barriers, however,
accompany entry 1nto specialized cable services. -

The first is system capacity. In 1983, approximately
40 percent-of U.S. cabie system had a capacity of 12 channels
or fe&er. By 1985, fewer.than_half mili have a capacity of

30 channels or more. The recent construction of several

28.

Very large systems in Dallas,. Cincinnati and Pittsburgh has

_ created a sense of unlimited capacity. A'reasonable estimate '

is that by 1990 approximately 20 perccnt of cable homes will
be wired for 100 or more channels. As a consequence,
aporoximately 80 to 100 specialized cable services in the mid-
1980s will be competing heaV11y for 11mited channels.

| In addition;_curnent experience with multiple-tier pay

services suggests that of the 60 to 70 percent of new .

subscribers who opt for pay services, most limit their choices

to one or two pay channels (average 1.8). There has been

a

resistance to the purchase of more than two pay services

and, based on existing consumer habits, fewer than one-third

of new cable subscribers can be expected to purchase three
or more pay'channels on a continuing basis.

These figures are sobering for public broadcasting if

-one reV1ews further the cheices of pay subscribers. Over-

whelmingly, the choice of homes that subscribe to one pay

serV1ce is a movie channel. of homes/subscribing to two pay

channels} the overwhelming choices are two movie channels,

with a small percentage choosing one movie and one sports:
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channel. Thus a pub;ic broadcaster and-all other nonmovie,
nonsports serviée:providers will be competing for 20 to 30
percént of cable homes that might subscribe to oné'qf their
serviées—-if the system operator carries the channel.

| By the mid—fo—lateﬁl9805, many. specialized cable services
will propably have failed, and the_apparent«rush to enter

cable will have subsided. At that time, a pay channel for

29'.

arts programming may encounter a more benign market. Also,
‘the number of large capabity.cabie Systems will have grown

significantly by the second haif of the decade.

Leasing

Crannel leasing, an option availakle to many service
providers in_the.past, has become'ﬁroblemétic. In a cable
;leaéing,arrangemént, the service pfoﬁider pays a fixed fee
or fee per subscriber to the cable operator for control of
a‘channel over fhe'period of the éontract. A commercial

service provider may then sell advertising space or, under

some arrangements,'offér the service with a direct subscription

. . . . , ——
charge to viewers. : ///

- Opportunities for leasing have been drastically reduced
1
during the past five years for a number of reasons. First,
most cable System_franchises do not require the cable operator

to offer channel space on a leasing basis. Given a legal

1. See Kathleen Criner and Raymond Gallagher, "Current
Activities in Channel Leasing and Other Local Service
Ventures ," (Washington, D.C.: American Newspaper Publishers
Association, 1982). ‘ .
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%
environment in which the cable operator holds all the cards,

most Operators have- adopted 9011C1es that avoid any long-term
contracts. empha51ze joint ventures with those who seek to o .
offer a service, and are flexlble in assigning channel space.

Cable operators realize that far more services will be available

to them through 1986 than they can accommodate.

Therefore. leasing does not appear to be a viable option

for publlc broadcastlng (under most c1rcumstances). unless

a leglslatlve remedy is forthcomlng.

Interactive Cable

,. \ | .
Interactive cable\telexision has received a great deal

of attention.bin‘large part as a result of promotional

activities by Warner Z2Amex for\its QUBE system in Colunibus,

.-
N
\

Ohio. A majority of the large\fable systems to be bullt in
the 1980s also will have some 1nteract1ve capablllty-—a féature} \\\

\
that multiple =ystem operators adVertise with fanfare. But
\

'the opportunities for natlonal. 1nteract1ve cable programming
(as opposed to text-based services descrlbed later in this
report) do not appear strong in the b riod'1984-85 primarily
because of the small number of cakle homes with interactive o T

2 _
capacity. The growth rate for such capacity will be*@oderate

/ 2. Many cable operators claim to have| interactive serv::e;\\
! when in fact they do not have an interactive cable systen\\\-—~
that is, a cable operator who uses! telephone call- in
/ programs can claim to have interactive services. —
; this report, interactive capacity~§s defined as the : /
: ability of‘a cable subscriber to cqmmunlcate in some
form to the cable. headend through the cable.

-

1 : Lo~ .‘ v W o
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throughout the 1980s (see Table 13).

Table 13. Projected Growth in Number of Homes
. with Two-Way Cable, 1983-90

. Two-Way Percent of Aall
Year ' ) Cable Homes Cable Homes
1983 (£all) 300 Thousand 1.0% g
:”1985~“** ' o 2.6 Million® 76 i
1990 | 9.6 Million 21.4

Source: Interactive Telecommunications Program

.

In‘addition, many of the new interactive systems are
deéigned primarily for interactiyg text services: videotext,
home shopping\apd home banking. %hey have limited program
potential. It *ay be noted however that San.Diego, st. Paul,
Dallas and Pitt;burgh,among other cit;es, will have a very
large interactivé capacity in the mid-1980s. In these areas,
interactive prograﬁming opportunities may exist for local
public broadcast stations. Interacﬁive cable also has been
demonstrated as a useful tbol in telecourses, where students
can' ansver multiple choice cuestions, review materials at their
own pace andAéompare their answers or opinions with those of

3
other students.

3. FPublic broadcasting stations KUON and KPBS have developed
interactive courses for cable. See Kathleen Goodfriend, et al.,
Final Report of the KPBS Interactive Videotex  Project, (San
Diego: KPBS, San Diego State University, 1982). Also, The
Annenberg/CPB Project has funded the development of interactive
telecourse materials by a consortium of stations that includes

- KPBS, KUON, WGBH and WHA. See John Carey, Electronic Text And
Higher Education, (San Diego: The Electronic Text Consortium, 1983).
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Specialized local Cable Prcocgramming

Opportunities forlépeciglizédvlocal cable programming
vary greatly from market to market. While the leasing of a
channel is not a viable option in most areas, many local public
broadcasters can negbtiate for channel time as part of a
joint venture with the local cable operator or under the
terms of the franchise agreement between the cable operator
and a local government agency to provide education programming.
By providing specialized p;ogramming, the local public
broaécaster could reach some minority and special intérest
audiences not currently served by over-the-air programming..
Many of the underserved audiences, however, do not subscribe
~ to cab}e. It may be afgued; therefore, that specialized 1local
cable programming could strain limited financial resources
while reaching cable subscribers who comprise a much émailer
peréentage_bf the local audience than those reéeiving
ovér—the-air programming. The strongest case cén he made for
offerlng telecourses thh tuitlon payments by the partiC1pants
in the cable-delivered course. .. ‘ .
Modest op?ortunities for revenue mayuexist in some areas
through providing service to a local cable Operatof and others.
| who wish to creage programmlng for cablz. These services
‘\\WOuld include rentlng facilities for production and creating
fg{:grams under contract to the cable operator, local colleges
nd local businesses. 1In additioa, the public broadcast station
may act as a programming resource for new cable'systemé unde:z{'

contract to municipalities who must provide community'servicesQ-'/
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At the moment, cable companies who are active in bidding for
franchlses, as well as those who have recently been awarded
franchlses, have been mak;ng extraordinary promlses concerning
local communlty services, It ‘appears thatdpany of these
companies have not analyzed how'proéramming will be‘creared
or where it will come from. As muhicipalities eventually
demand fulflllment of these contracts, the local publlc N
broadcaster may become an obv1ous resource for the cable |

operator. . B . L



4. ELECTRONIC TEXT SERVICES

"Electronic text services may be delivered via telephone

wire-(videotéxt), Broadcast télevision_(teletext) and cable

(cablétéx;).» For purposés of analysié, each of these services

may be characterized in terms of four significant elements:

size of service, degree of interactivity, opportunities.ﬁor.

cost reéovery; and types of service that can be prcvidéd by

the carrier (Table 14)._

Table 14. General Characteristics of Electronic Text Services
Cost Size of ~ Service
Name Recovery Service Interactivity Provided
Teletext Advertising Approx. One~way Information
' ‘ 100 pages S
per
channel
Videotext Advertisinq Unlimited Two-way Information,
‘ and/or user ’ banking,
“subscription shopping,
: messaging
Cabletext Advertising 100 pages One-way ’ Information,
and/or user VBI; 4000 or banking, .
subscription pages for two-way shopping, .
: full : messaging
: channel ‘o
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Videotert

Videotext appeare to be the most robust of the electronic
text services, with the greatest»number of options for service
providers and users. For this reason, it attraeted.far more?

.attention than cabletext or teletext in the:period from.1§75
through 1981. Some eariy results from videotext trials and
service3~have been mixed however. The data suggest that
videotext is generally expensive for operators and ‘consumers
alike. While many users like Videotext they are not Willing
to pay very much in order to receive it.

Even when videotext was provided free, usage declined
as the novelty wore off. Both the U.S. government s Green

:Thumb project for farmers and the A@&T/Knight -Ridder trial
for consumers in Florida illustrated the phenomenon. In
GreatyBritain; where British Telecom.invested more than §200
million in the Prestel videotext service, oonsumer usage has
been disaopointing. Fewer than 4;000 consumers"subscribe to
Prestel. BnSiness usage has been moderate with a few apolieations
such‘as information for travel agents achieving heavy usage.

'LIt is reported, however, that fewer than 10 percent of the 140
information providers for Prestel are~earning'a profit. 1In
addition, there have been several tests initiated by_the British
Council for Educational Technology'(CET) to learn whether
Prestel can provide a useful tool for educators. The reactions
by students and teachers have been generally.positive, but there

has also been much concern about the high costs associated with
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Prestel. The growth of Prestel is outlined in Table 15.

Table 15. Growth of Prestel Videotext Service, 1979-83

Subscribers 1979 - 1980 1981 1982  Fall 1983

Business 1,400 7,000 11,400 17,200 . 28,500
Consumer 400 1,000v 1,600 2,800 3,500
Tctal ~1,800 8 000’ 13 000 20,000 ‘32,000

Source: Brltlsh Telecom, Mllls & Allen

There are three major U.S. Videotext services: Dow Jones,

Source Telecomputing (a subsidiary of Reader's Digest), and

CompuServe (a subsidiafy of H&R Block). These serve business
groups prlmarlly as well as some home subscribers. 'Théir’

growth is outllned in Table 16. 1In. addltlon, AT&T and Knight-
Ridder began a tr1a1 service in November 1983 aimed at consumers

- and businesses in southern Florida.

e

Table 16. Growth of C.S. Videotext Services, 1979-83

Service 1979 1980 1981 1982  Fall 1983

Dow Jones - 6,000 13,500 29,000 54,000 - 85,000
Source 3,000 7,000 13,500 26,000 40,000
CompuServe 1,000 4,000 18,000 35,000 65,000

Totals” 10,000 24,500 60,500 115,000 190,000
Source: Interactive Telecommunications Program

* Approximateiy 20 to .23 pérceht of these subscribers are
estimated to bs2 consumer households.
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While the growth rate among éonsumer (home) subscribers
has been moderate, the Base from whicﬁ growth is measured
' falls in a low:range._ Applying historical technology gr5wth
estimates to-;hfs ba;e,'bne'could tabulate a projection of -
growth for-the remainder of the decade at 65 to 70 percent
apnually over the first ten years. This would yiéld an
estimatéd penetration of two percent of U.S. hougehdlds in 1990.
This éstimate of penetration in' the consﬁmér market for
videotéxt inform&tion?seryices is considerably below manyr
% predictions in the trade press. .The data we havebanalyzed;

"however, provide few reasons for a more optimistic scenario

for services in which information is the principai commodity.

Perhaps for this reason, alternative configurations of videotext

are beginning to émerge. Both existing videotext servic s

such as Source Teleébmputing and triallservices suéb as thé

one provided in the recently completed CBS.videotext trial in
Ridgewoéd; New Jersey, have beenfplacihg grgaﬁer emphasis on
tragsactionél videotext services. These include eleétrohic'
mail, hqme banking and home shépping. It is not yet clear

how the public will fespond to these altefnativechnfiguraﬁions

of videotext.

Teletext
Teletext has found strong market acceptance in Great

Britain. Beginning with a test service in 1976, teletext is

now received in

L8

six percent of British households (Table 17).
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Table 17. Britistheleﬁext Ma:ket Growth, 1976+-83

Decoders 'in

Year C . Consumer Homes
~ : {units)
1976 - 3,000
- 1977 | 6,000
1978 o 13,000
1979 o 30,000 : ,
1980 x 95,000
1981 o .. 250,000
1982 975,000
1983 (fall) 1,350,000

, Source: British Broadcasting Corpbration

* Average rate of growth for first five years: 145%

'Iﬁ.Sweden and Finla;d, where-teletext has.been avail#ble
. for four years, growﬁh rates of decoders have egualled or
suréassed the British experience. Moreover, user reéctions
to teletext have been positive. For example, in thé_United
Kingdom (U.K.) ﬁhereﬂleésing teIevision sets is much more
comhon than in this country, -a manufacturer'sishrvéy of those
leasing tgletext decoders found that éppfoximately:90 pércent
eithefiintended or were leaning toward a deciéion to renew
their contract for a telefext set. |
During the period 1980-83, several commerCial Eroadcastihg

groups and public broadcasting stations conducted teletext

trials. These included: CBS/KCET/KNXT in Los Angeles, Field
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Enterprises (ﬁFLb) in Chicago, Alternate Media Center/WETAh
' .in Washington, D.C., WKRC in»Cincinnati, KPIX in—San Francisco
| and'WGBH in Boston. Each had a small number of decoders in test
'homes or publlc locations. In general “the publlc reaction
-to these test servicesewas positive. Further, both CBS and
NBC have announced_that each will hegin a national teletext . ‘ﬁ
servrce in 1984. ‘The.potential\for"teletext to enter U.S. ‘ |
households, however, is hindered.by a lack of available
decoders.

| FIn attempting‘to develop a scenario for teletext growth,
“we have drawn upon research data from the Rlternate Media L
Center/WETA teletext tr1a1 in Washlngton b.C. Thelr research
suggests that approximately half of. those purchasing a new
color television set might purchase a teletext option. The
figures in Table 18 project how teletext might grow if 50
percent of new television set buyers eventually chose a
teletext optlon. It 1s assumed in mable -8 that teletext
televisions will be widely“available in 19¢6 but that salesv
fron 1986 through 1990 will no. .each t*  velume indicated by

?

the Alternate Media Center research,
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Table 18. Scenario for U.S. Teletext Market Growth, 1986—90*

Estimated Color - N ' Estimated

- TV Sales : Percent of Sales Decoder Sales
Year (millions of units) with Teletext . (units)
1986 12.0 . I 600,000 -
1987 12.5 10 1,250,000
1988 ! 12.5 25 - 3,125,000
11989 13.0 : 40 5,200,000
1990 | 13.0 45 _ 5,850,000
Total L - _16,025,000""

Source: Carey and Moss
* This scenario is contingent upon two important elements.
First, it assumes that decoders will indeed be widely
~available in 1986. Second, it assumes that promised
solutions to teletext reception problems are forth-

coming. : : .

**This would represent a penetration rate of 16-percent.

Table 18 suggests that teletext penetration of U.S.
households is likely to be .moderate by.the end of the decade.
From this perspective, telétext appears aftfactive for public
bfoadcasting since the cost of maintaining~the service is
'rélatively 1$w; Lowever, it lacks the capacity or interactive

capabilities of videotext.

.Cabletext

"Cabletext" can provide a number of alternative serv@ces.
.The 1983 Time, Inc., trial in San Diego and Orlando provided
"a few thousand frames of igformatiqn to test homes.‘ This |

one-way service allowed users to select from a large stream of

IS
Qu



pages continuously transmitted over one 525-line channel. The
Cox cabletext trial in San Diego provided an interactive

service wherein a user could access pages from a database

as well as make purchases and conduct electronlc banklng.

41'.

Flnally, open channel text serv1ces--requ1ring no decoder-- _]

have been avallable on fable for more than a decade.a~Indeed,
more than 60 newspapers or news services currently provide
~o§en channel text services for cable systems.
;cable brings two assets to electronic textlservices: a
rugged transmission ehvironment‘(compared to broadcast VBI)
and an existing body of subscribers who have already committed
" themselves to pafing_for communication services. iIn addition,
cable does not have to address the issue of'transmissgon
standards. However, cable shares with broadcast teletext a
need to attract‘manufacturers who will build large quantities
of decoders. | |
Research data emerging from v1deotext and teletext trials
can be ‘applied, with some modlflcatlons, to those cabletext
serv1ces that mimic a videotext or teletext model. For example;
no data appear to support the argument that large numbers of
consumers wiil.pay $40 to $50 per month for an interactive
text service on.cable. An advertiser—supported VBI text
service that is free to cable subscribers will probably grow
at a moderate rate because it requires only the purchase of

'a decoder. A large one-way cabletext channel'offered for a

' fee of $7 to $10 per month will have to compete with pay
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movie and sports'ehanneISu Nonetheless, a moderate market
may exist for such a pay ehanhei. It is instructivejthat
borh Time, Inc., and Cok Cabie suspended cabletext services
upon completion of rheir 1983 trials. \Cox announced that
it intends to redesign and qurade its cableeext‘serrice
and prokably offer‘it.to the public in 1986. Time, Inc.,
has indicated that its service was hindered by high production
costs and a lack of decoders at a priee the ﬁarket could.
support. Time,,Inc;, intehds to centinge monitoring‘eiectronic
text services but hae'no immediate plans to launch a service
of its own.
Finally, open channel text services offered at no cost

""to subscribers and*requiring'no decoder-Will.continue to

receive mocderate viewership. Z.C. Nielsen reportedwghat
aoproxlnately 60 percent of 1982 cable subscrlbers V1ewed a news

text serV1ce daily while 70 percent V1ewed a weather text

'servlce daily.

Publlc Broadcastr;g

Our ana1y51s of opportunltles for publlc broadcastlng in

electronic text builés upon the following:

® Research data from trials suggest that few consumer
applications of videotext information services are
likely to be financially viable during the 1980s.
Transactional videotext services such as electronic
banking and highly targeted services such as
videotext in support of college courses appear to
. be more viable in the near term.



2 . .
© While VBI teletext is likely to gain market
acceptance, the service cannot begin on a large
scale until 1985 or 1986. Thereafter it is likely
to grow at a moderate rate. . o

) Large interactive cabletext and videotext systems
will be costly to operate. The financial
commitment required to launch such systems -
would appear to be more feasible for large
commercial organiza‘tions rather than public.
broadcasting groups. Some public broadcasting
organizations, however, may be able to develop
an affiliation with commercial operators to offer,
for example, interactive text services that
‘support telecourses.

At the same time,belectronic text has the following'

attractions for public broadcasting:

° Public broadcasting currently has expertise
and trained personnel in electronic text through
the actiVities at KPBS, KUON, WGBH, WHA and WUFT,
among ; other stations. : : ’ .

® Public broadcasting has fully operational systems
in place at a few stations, and'a large body of

research data on U.S. consumer preferences for
electronic text services.

® Electronic text services may provide a means to
attract new viewers to public broadcasting.

This list of barriers and opportunities can be used to
support a case for a careful,'systematic entry by public

broadcasting into electronic text.
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5. VIDEOCASSETTES AND VIDEODISCS
|

i

Videocassettes . '(

videocassette recorders have experjienced strong
- growth since their intrbducﬁion'into the home market in 1976
{see Table 19 for the growth of home VCRs through fall 1983).

Table 20 plots the sales of prerecorded cassettes for those

yeafs for which data are available. /
|

4 / . o
Table 19. Growth of Home Videocassette Recorder !Market, 1976-83

') * | : . VCRsj in Homes "
Year | (units) -
1976 | : / 40,000
1977 | | /19d,ooo
1978 | / 550,000
1979 | ﬁ,obo,ooo
1980 | /1,800,000
1981 o | /2,900,000
1982 o " 4,230,000
1983 (fall) | /6,900,000

'.Sources Dlectronlc Industrles éssoc1at10n The New York Timés

* Estimated penetratlon rate for U.S. households in
fall 1983: 8.2%% \

N -

{ /



45,

Table 20. Sales of Prerecorded Videocassettes, 1078-83"

Retail Revenue

Year Videocassette Units Sold (in millions)
1978 600,000 | $34
1979 1,200,000 - | 65
1980 ” 2,000,000 . 110
1981 . 4,500,000 " 250
1982 | 6,900,000 | 360
1982 (estimate) ;o,ooo}ooo ' ; 500

Source: Carey and Moss

* These figures are exclusive 'of sales involving pornography,’
or illegal sales of pirate cassettes, both of which are
strong components in the overall retail market. These

. figures also do not reflect videocassette rentals, which
account for substantial additional revenues.

L T & o _

In 1976 VCRs entered the market w1th a retail pr1ce of
€1, 000 to $1, 400 By 1983, the price had dropped to a range
‘of $400 to,$900. Prerecorded videocassettes- dur1ng 1980-83
retailed in a g:neral range of $40 to $70, with an average
price of $50. In 1983, however, a few distributors dropped
" the prices of selected wvideocassettes to under $40. The mnarket
responded with markediy‘increased purchases.

The'official best seller list of tapes contains movies
predominantly. A few music concerts, exercise videocassettes
and home education.tapes have achieved moderate to strong sales

in 1983. 2n estimated 30 percent of all sales, however, are

pornography, although this percentage has declined steadily
R

S

<5
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in the past five.years. During the early years of home VCRs,
an estimated 70 pe:cenf of v%ﬂeocassette sales were pornography;
Igdeed, X-rated tapes may be the major reason for the sﬁccessful
launch of home videocassettes.

with little or no planning by industry suppliers, a

large rental market for vide&cassettes emerged in 1976 and

4

~ 1977 and has grown steadily. Since this market has been

controlled by individual retailer§ (and many of the rentals

have ‘been illegal), few reliable statistics exist on the

growth -of videocassette rentals. 2 recent survey, however,

- by a reliable trade group estimated the 1983 videocassette rental

market ;t‘$712 million. This includes anproximately 237
million rentals at an average price of $3. The survey revealed
further that aéproximately one half of VCR owners rent
videoéassef;es occasioﬁally or ffequently.4

In the first six years of the videocassette rental harket,
individual retailers bought or illegally copied movies, then
rented them to consumers. Thus, prdducers such’ as Waltc'

Disney Productions realized no revenue from the rental of .

. their materials and only limited revenue from the sale of

. videocassettes to retailers. But agreements between major

distributors and retailers are now changing. For example,

Walt Disney has established scparate sales and rental progiams,

~each with a distinct inventory. A retailer may sell only

those films designated as "For Sale" and rent'only~tho§e films

. §. See Leisure Time Flectronics, September 1983, p 38.
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designéted as "Rental Cassettes." The dealer must pay a flat

fee for the right to rent each separate tape during‘a fixed

thrge-month period. X
"@gsies 21 and 22 chart estimates of salgf”gxéyggifgg

VCRs and prerecorded videocassettes. With fiﬁited data

available on rentals, it 1s~difficu1€ to estimate growth for

the cassette rental market during the 1980s.
-

Table 21. Projected Growth in the Consumer Market

for VCRs, 1983-1990 ’ N

VCRs in the

: Marketplace " Percent Penetration
Year \ (millions of units) Households

11983 ‘(estimate) . 8.1 | 9.4%

1985 14.5 "16.3

1990 . 25.6 _— 26.1

Source: Carey and Moss

Table 22, Projected Prerecorded Videocassette Sales, 1983-90 -

~ Videécaséettes | Retail Revenue”
Year (millions of units) (millions)
1983 (estimate) 10 | | " $500
1985. ' 16 n | 720
1990 34 - 1428

Source: Carey and Moss : . - =
* The average retail price for a prerecorded videdcassette

was $50 <in 1983, but it is expected to drop moderately
during the next few years. ’ b
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The projections in Tables 21 and 22 assume that the
sale of videocassette recorders and prerecorded tapes will

continue to grow at a rate calculated from the baselines

in. Chapter 2. It . is possible that competition from Videodisc y

or other home electronic products might reduce the projected‘
figures in Tables 21 and 22.

Videocassettes appear to rcpresent a current opportunity
for public broadcastiné ard one which uill grow ih the 1980s.
Although the existing appetites tor video materials lean

o

heavily toward movies, there appears to be-an emerging, small

- market for educational, self-improvement and arts materials.

Videodisc

The introduction of the videodisc to the consumer market

in 1979-82 was flawed in several respects. First, three
competing ahd noncompatible videodisc systems confused the
marketplace (one of these systems has'since been withdrawn
from the U.S. market). Within one system-—laser v;deodisc——

competition among ma]or industry groups led to further

division of the market. A second major problem for videodiscs

has been the absence of software. Unlike . videocassette unit,

_ the videodisc player cannot record. The user relies solely

on prerecorded discs. With few discs and virtually no
original videodisc programming available to consumers during
1980—82; there Was'little'incentive for consumers to purchase

players. A third problem assoc1ated with the introduction of

V1deodiscs has been the extraordinary hyperbole put forth by

©
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some of its proponents. The reality.of the early market

certainly did not meet their éxpectations. This in turn led

to some pronouncements of doom for the industry. Finally,

.the laser disc system was plagued by manufacturing problems

in 1980 and 1981.

In spite of an aura of failure thaﬁ has shadowed videodiscs,

- _there are some indications that a stfdng consumer appetite

.for discs might‘ﬁmerge, Tablev23 plots the recent growth of

. videodisc players.

Table 23. Growth of Consumer Videodisc Market, 1979-83

Year " Total Vi¢eodisc Players*‘
1979 (test market) : -;-i

1980 ' ' 35,000

1981 - - _165,009

1982 | o 390,000

1983 (fall) 2 600,000

Source: Electronic Industries Association, The New
York Times. : : :

* Data aré_for all laser and CED systems.

The first few years of growth in videodisc player sales
has exceeded the sales of videocassette recorders during the
first few years of their availability. The more important
figures, however, are those contained in sales data for

: nvideodiscs. RCA expected that a consumer would purchase
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seven to ten discs during the first year of owning a?player,\
and five discs pef Yeaflthereafter. In actuality; the typical
owner has purchased (or received as gifts from friends) 20 to
.30 discs in the first year of ownership.
‘Sales figqures for discs (more than 90 pereent of sales

are for movies, at an average. price of $25 to $30) have
encouraged an analogy between videodisc and razors: vanufacturers
‘V1rtua11y glve away razors_ because their. revenues come from
the-sale of razor klades. Perhans for this reason, RCA has
drastically cut the price of ﬁheir basic CED players to |
between $250 and $350 retail. o |
.l In Table 24, sales of videodisc players and disce are
projected through 1990. An inference is drawn that player
sales will continue to groy at’ the same,raee as VCRs in their
early marketing period. Sales of discs are based upon- a
conservative interpretation of the first two years of eales

projected over time. :

‘Table 24. Projected Growth of Videodisc Sales, 1983-90" _

Videodisc Players Videodisc Sales

' - .. in Market ' © Per Year Disc Revenues
Year (millions of units) (millioq discs) (million)
1983 0.7 . 9.0 . $ 225
‘\{ 1985, 2.8 19.6 - 490
1990 - 7.8 | 54.6 1,092
. - - v —

Source: Carey and Moss

* Data are for all laser and CED systems in consumer
homes. Figures for 1983 are estimates of year-end
players in homes and disc sales.,

\ .




If the viaeodisc industry follows this path of development,
revenues from the sales of discs are likely to be substantial.
Moreover, a significant revenﬁe stream is likély to come_
from the education and corporate training markets, as well
as.the home market. The U.S. Army, for example, has invested
heavily in bideodiscs for education and traininé. In addition,
the videodisc industry réceivéd a major boogt in 1983 with
the success of a new type of video arcade game that’is,based-
on videodisc animation father than micrbptocessor-based
animation. |

The ﬁoten%ial markét among. consumers and in:educagion
provides sﬁfficient reason for public broadcéﬁtefs to monitor
videodiscs closély. It should also be noted that public .
broadcasting curfently has considerable expertise in videodisc
productiOn,.e.g.; the Nebraska Videodisc Design/Production

Group.
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6. ‘AUDIO AND VIDEO TELECONFERENCING

Video Teleconferencing

Video teleconferencing is not a new service. 1In the
early 1970s, 23 video teleconferenC1ng systems were operating

in the U.S., with a smaller number in Canada and the Lnited
Kingdom.s' Erperimental systems began in the mid- to-late
1960s. The servioe has been less than successful,_however.
Of the 23 systems begun:in the eariy 1970s,"on1y five are
still operating. Thus recent attention directed toward video
teleconferencing represents a cyclical resurgence of interest
in the technology, not the emergence of .a new untested, |
service. It remains an open question whether theieariy-history
of.the service will be repeated .

Much of the early interest in v1deo teleconferenc1ng
;was based on a need to provide services to remote areas’ as .
well as a concern about the high cost of travel. ;n particular,
it was believed that video teieconferencihg.might substitute
for a proportion of business travel. These'motivat{ons were :

boosted by the oil embargo and energy crises in 1973 74. But

strong user demand for video teleconferencing never emerged.

5. See Martin Elton and John Carey, Implementing Interactive
Telecommunication Services (New York: Alternate Media
Center, 1980); Ben Park, An Introduction To Telemedicine
(New York: Alternate Nedia Center, 1974); and Ederyn
Williams, "The Bell Canada Conference Television System"
(London: Communication Studies Group P/73173/WL, 1973).

N
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The.high cost of the service is cited as the principal
reason. Most users found that audio teleconferencxng or
audio with some grapnics or facsimile enhancement was
sufficient for their needs. The relative cost of audio
teleconferencing (on the average 50 to 100 times cheaper
than video teleconferencing) further enhanced its acceptebility.

' Of those video teleconference systems that have continued
since the early 1970s, all are dedicated, on-premiee systems
used on a.regular‘basis by a,relativeiy smail end stable
population.‘ Thus there is no evidence from early experience
with video teleconference systems to support an off-premise,
irregularly used video teleconferencing service. Indeed, the
industry's current marketing push appears relateq.more to the .
excess capecity of the Holiday Inn satellite network, PBS
satellite network and AT&T vidéo lines than to customer.
demand for the’service.

Meny estimates of growth forivideo teleconferencing assume
a base year of 1976, .when a few on-demand, video teleconferencing'
services were comnerciéily available (PSSC and AT&T's Picturephone'
Meeting Service). While data are very intermittent for the
‘'period of 1976 through 1981, it is estinated that a grouth
- rate of 40 to 50 percent per year will occur for large~scale

video teleconferences‘during 1984 and 1985 (see .Table 25).
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Table 25. -Projected Growth of Nondedicated Vldeo
: Teleconferences, 1981-85 :

Year ' Vvideo Teleconferences
1981 - 90
1982 - 160
1983 (estimate) | " 240
1984 _ , 335
1985 " a0

Source: Carey and Moss

It fs diff&cult to estimate thé.growth of video teleconfereﬁcés
during thévéecond half of the decade. On the one hand, the S
current hiph cost of video teleconferencing provideS‘é barrier
to growth.i In addition, research data suggest that video
is not necessary for all but a small percentage of teleconference
meetings.v' n the other hand, some technical_adﬁances in video
compressioh_will reduce the cost of video telecpnferenéing.

This may provide an incentive for additional'usgge.

Our analysis also"suggeSts that few opporﬁunitiés are
likely tone erge for government teletraining via video
‘telgconfere ces. The GSA, NASA and the Veféran's Administration
have explored aiternative means of teletraiﬁing for over a
decade. T eir data suggest thdt audio teleconferenéing is by
far more cost effectibe. Further federai budget,policies’Fre'
iikely; in,our judgment, to discourage rénewed'exbiorqtiop of

video telécoﬁfexehcing {see Table 26. for the relative costs of

L



current audio and video teleconferencing).

Table 26. Audio and Video Teleconferencing Costs

Relative Costs of a One-Hour, Ten-Site, National Teleconference _

Audio . Video
Service cost® . Service : Cost
Private Bridge  $240 ~  'PBS ,  § 5,750 - 10,200
AT&T | * 360 Commercial 22,600 - 34,500
Kellogg 345 '
Da;émé ' 425

 Sources:_Carey and Moss; Browne, Bortz and Coddington

* Estimated costs of audio teleconferences assume an average
distance of 1,200 miles between each site and the bridge.

The_cbsts for_éudio teleconferencing in Table 26 do not
include enhancements such as slow-scan television or end-
instruments such as speakerphones. ‘Such enhancementg'introducg
much cost variability; The large-cost aifferential between
audio and'vidéo teleconferencing would remain under most |
scenarios of enhanced audio, however.

In cdmparing PBS-based.video teleconferencing and
commercially available services, issues of cost, convenience
and ahcillaryAadvéntages arise. Public broadcaéting can compété
in terms of cost, but it is weal\in) terms of éonvehiéhce.and

side benefits. Table 27 ontiines the relative'advantageéband

i .
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disadvantages’of PBS, commercial services such as Hi-Net, .

and AT&T's Picturephecne neéting Service,

* Table 27. Advantages and'Disad@antages,6fﬁTeleconferencing

Services*
o Picturephone
. Issue PBS Hi-Net Meeting Service
Cost 4 - , +
Convenient Scheduling _ - + - +
Side Entertainment - + -
Location of Sites - - + -

Source: Cafey.and~Moss
.*‘A "+ indicates a relative advantage, and a "-", a

relative disadvantage.

| Based on these considerations, it is our jgdgment that

a small video teleéonferencé market will likely emerge, ana'
public broadcasting may compete succeséfully for a share of
the market. The estimates of potential revenue for téle-
'confe:encing serviées.in 1985 range from $500,600 to
$2,000,000. This sum is not'neéeSsarily a&equaté to justify °
:significant upgrading of'public.broadcasting facilities for
video teleconferencing.: It appe&rs that the single most
importénf need is for coordinated scheduiing so that a customer
ﬁay conveniently arrange a muitisite video teleconféreﬁce'bQ

-speaking to one individual.
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/
Local video Teleconferencing (

Some public broadcast stations may be in a position to
develop revenues from local or statewide video teleconferencing
Qia Instructional felevisicn—Fixed Sefvice (ITFS), MDS or

 low~power broadcast. 'Th;s application is discussed in the

section on- Alternative Distribution Technologies in Chapter_B.

Audio Teleconfefencing,
The cost of a one-ﬁour,_ten-site audio teieconference via

public radio stations is approximately'$515. This includes

a one-way link to each of the sites. Interactive capab?lity
‘among the sites would be more costly. By comparison, each'

of the audio_teleconference services outlined in Table 26
iS'cheaper; while‘providing full interactivevcapabilify among
511 the sites. Furtherﬁore, a Naticnal Public Radio service
" is less concenient than‘other audio teleconference services
‘because: users must travel co_é public radio scation's‘studio

(or incur additional costs for transmission to their business

or school). -

Consequently, there appeers to be little opportunity for.
national teleconferencing via.ﬁublic radio; .However, there
may be an 6pportunity for locai or statewide audio teleccnferencing
via SCA7 - This application is discussed in the section on

Alternative Distribution Technologies infChaptef 8.
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7. PERSONAL COMPUTERS AND VIDEO GAMES

Personal computers and video games appear to, embody

1

'a new means to extend educational activities. At the same
time, however, they represent a significant shift in content
form, one which varies from public broadcasting's existing.

expertise in audio and video programming. -

Personal Computers

The personal'computer entered the marketplace in a

major way during 1978. This followed a series of advances in -
- microprocessor technology that reduced the price of smaller

computers to less than $2,000, Table 28 charts the growth
| of personal computers in U.S. households since 1979. It
is difficult to define househéld penetration since many
‘personal computers are used for both business and home
'applications. In additibn, there is disagrgement about
the categorizétion of very inéxpensive_computihg devices as )

"computers." Table 28 includes this iow end market (under

$200) as well as computers that are used primarily for a

- business-at-hbme._




59.

g

Table 28. Growth of Home Computer Market, 1979-83

!ear o Unit Sales
1979 , . 76,000
1980 137,000
1981 "~ . 181,000
1982 1,750,000
1983 (estimate) 4,000,000
Total Sales 6,144,000%

Sources: Gallup Organization, The Washidgton Post

* Estimated penetration of U.S. households at the
end of 1983: 7.2%

Based upon these early s#les figures, it is reasonable
to estimate an averagé growth rate for home computers of
25 to 30 percent during the remaining years in this decade.
'Theré afe some reasons to believe ;hat-sales'Of home computers
will grow at a somewhat greater raﬁe”if their prices.conginue
to drop. ;The figures in Table 29, howeVer, proceed in a .
straigh;forward manner based on.the early ggles figures.

By the end of 1982, approximately 400 to 500 thousand
personalpcompqters were in place at schools and colleges.
At the time when this report was prepared, fZghres were not
yet available for 1963. There are indications, however,

that personal computers will enter the U.S. éducational system

at a very rapid rate throughout the 1980s.

67



" Table 29. Projected Growth of Home Computer Market, 1983-90

Year Units in Homes

1983 (estimate) . 6,144,000
1985 . 9,500,000
1990 ’ 26,700,000*

Source: Carey and Moss

* Estimated pehetration of U.S. households in 1990: 27.2%

By 1985 a large market will exist for educational software

designed for use in schools and homes. Indeed, the sale
of software for personal computer§ may then be a larger
and more profitable'business than the sale o£ hardware. At
a national level, public brgadcasting has little ex#ertiée in
developing softw&ré for personal computers. Some resources
dp'exiSt at éublic broadcast stations with university and
state education affiliations. |

One reaaonéble approach to the sofﬁwaré market is that

of a publisher or distributor. An extraordinary=nuﬁber of

_private entrepreneurs are currently creating software--at

.universities and.in living rooms. Some of this sOftwa;e is

sold through small ads in computer magazines. 3In addition, ’

severa! publishers have moved into the software publishihg

area. Public broadcasting may find an appropriate role as’

a publisher of cultural, informational and educational

software. In such a role, stations would not create software,
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o

'Insééad, for~profit subsidiaries at selected qﬁations would

:evaluate existiﬁg software and develop licensihg arréngments

with those.who have created what are deemed .to be marketable

software products.

Vided Games
A\

Video gamé"have made an ex*traordinary early pghetra;ion
into American households: approximatelyili percent by the.

fall of 1983 and an estimated 17.7 percént by the end of

1983 (Table 30).

Table 30, Growth of*Vfdeo-Game'Market, 1976-83

T

Year ) Units in Marketplace
1976 - 80,000

1977 o | . 250,000
1978 o | 600,000
1979 . | 750,000
1980 © 1,050,000
1981 f : 3,100,000
1982 L . 10,625,000
1983 (estimate) - . 15,100,000

'Sdurces:‘The New York Times; Business Wee&_]

N |
During their first five years in ‘the marke‘place, video-
game console sales grew at an average rate_exceeding'lod

percent per year. Based»ﬁpon this rate, a growth rate of
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approximately 5S‘to 45 percent is estimated for the period

i . }
of 13C4 through 1985. 1Ir the second half of the decade,
/

_v1deo games are 11kely to fcee the test of long-term demand.

It is poss1ble that they will ,:ove to be a ten-year fad and

;level off or decllne in.the period (985 through 1990. - Moreover,

the hlgh end of the video game market may Shlft to personal
computers, which can also supply games, during the second
half of the decade. For thls reason, the growth of video
games begond 1985 cahnot be estiméted. Indeed, it may be
difficult to'distinguish video game . consoles from persoual

computer consoles after 1985,

Table 31, Projected Growth of Videc Game Market, 1983-85

Penetration of

Year Units in Marketplace U.S. Households
1983 (estimace) 15,100,000 177
. 1985 ’ : 28,400,000 31.9

Source: Carey and Moss

‘\

As in the case of personal computers, more revenue may

- be realized from the sale of software (in “his instance, game

cartridges) than of the hardware or video game console. By
198%, more -than ten cartridges'had Surgassed'the milliou-sel;er
mark. Total revenues\from the sale of epproximately»GO m‘lifﬁn r
cartridges in 1982 were $1.2 billion, In i983, approximately’

75 million cartridges were sold. Profit margins were low,

" however, due to strong competition and heavy discounting.
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Pricing of cartridges vary, but most fall in a‘$16 to

$35 ranée. An estimate of 8 to 10 carpfidge pprchases over
/"~ the lifetime of a video game console is feasonable and

conservative. There also is some evidence to suggest that a

..small percentage of this markét could be attracted to
educational games. Aé in the case%df educationa; toys, it
Qould consist 1argélj of a gift market.  Such eduqaﬁional
games are likely.to be aimed at 7-t6 12-yea§-olds and teach
simp;é logic or geometric associat;ons. In addition £o their
" subject area; such games can hélp prepare thé audiénce.for
interaction with personal computers..

In attempting to construct a scenario for sales of
educational cartridges, it haé been estim#ted that an average
of three cartridges will be purchased in 1985 for each video
game console (households with new video'game,consolesAare
llikely to pufchase more cartridges, while househqlds with
older consoies are likely to purchase fewer cartridges).
of thesé purchases,‘eduéational cartridges could attract

‘ten percent of sales (see Table 32).

Table 32. A Séenario for Educational Cartridge Sales in 1985

: Est. Gross
Est. Sales of Estimated Sales of Average . Revenues,

Cartridges* Educational Cartridges Price Per Educ. Cartr.
(million units) (million units) Cartridge (million)
85.2 8.57 820 $171.4

Sonrce: Carey and Moss

* Estiﬂates for sales of cartridges are based on 28.4 million
video game consoles and_an average of 3 cartridges for each unit.

%
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An effort by public'broadcasting to capture a portion
of the educational cartridée market might be linked ﬁo S '&'
efforts in the personal cpmputerAséftwa£e arena. One possible
role for public telecommuhications entities wbuld be as a {\
puBlisher or in a joint venfure with a pu51isher; Iﬁ'is
important to note that the software markets, both for video
games and persghal computers, are. highly competitive."Many
campanies sufféred financial losses in 1983 despite strong
industry-wide sales. For this re&son, it will be import$nt'for
any public broadcasting group contemplating a software Qenture;

'to carefully anaiyze ;his market.’
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8. UNTESTED NEW MEDIA AND ALTERNATIVE DISTRIBUTION TECHNOLOGIES

This chapter examines two groups of technologies_and
services:'new media that have just been introduced to the
market or have yet "to be introduced, such as high-definition (HDTV)
televiSion and digital records, and alternative distribution °
technologies for public television and radio products,

such as MDS, STV, DBS, low-power TV and SCA.

Digital Records and High-Definition Television'.

.'Digital records entered‘the U.S “market in‘1983 but
it is too early to know whether a large percentage of the
consumer market will adopt them. They represent a significant
advance in recording technology, with greater dynadic range
and increased signal to noise ratio. This translates’into
less hiss on the sound track, even after_many generations of
editing‘and rerecording, and greater range for loud and;soft-
passages,

‘The characteristics of‘classical'music are'particuiarly
suited to digital recordingt Hence, it may be argued that
if digital recordings receive consumer'acceptance, classical
music is likely to benefit. Attention might be dir;cted'
towards record distribution rights*for oerformances taped
under contracthwith pnblic broadcasting.

High-definition'television provides significantly sharper
images: approximateiy;four_times.the resolution of 525-line

~images. In order to implement HDTV, new recording equipment

-
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is required as weli'as nngtelévfsion'receivers and greater
~spectrum space for tfénéﬁission (digitai‘compréssion techniques
may reduce Somewhgt the requirements,fbr'additional spectrum
space). Prototype recording equipmént and réceivgrS'have aiready
- been developed. 1In additioh,'CBS is actively lbbbying to
secure spectrum space; they havé proposed that direct broadcasf
satelliﬁéé-be used~fbr HDTV. .In addition; they havé proposed -
the linkage of two. or more channels oh MDS or UHF in order
to provide the ne;ésséry bandwidth. |
It is-uhlikely that HDTV will achieve significant
"penetration into U.S. households in this;decade. It-appeafs
more likely that HDTV will develop,-ihitially, as an alternative
to. 35mm film in moﬁion picture recording and as a medium for
 exhibits in public'places Quch as biqneyland or the Smithsonian.
It m&y also be d#ed.to project speciél livé events,'such
v as a chémpibnship fighé, in movie'theat?rs. Iﬁ thé second
half of the dgcade each of these applications are likely to
be in'place. HDTV for homes may begin in thi§ aecade, but
the high-cost.ﬁill prdbably limit its penetfafion{f If fhe
! public réaéts positiveiy and étrongly td HDTV when they first

encounter it, the implementation process -rould accelerate.

Alternative Distribution Technclogies

- Low-power television, multipoint distribution service,
éubscription television, Subsidiary Communications Authorization

and direct broadcast sétellites are all alternative broadcast -




distribution paths. Each provides; or should soon'proVide)
a means for public broadcasting to reach more specialized._
audiences. In addition, low-power television and direct
" ‘broadcast satellites appear especially well suited to reach
'rural areas not Currently served by public-broadcasting.

- Subscription television (STV) utilizes a scrambled
broadcast signal as a means to offer pay programming. The
'signal is descrambled in homes ‘that lease equipment in order
to receive thelprogramming. The term STV, however, is used
typically in relation to full-power UHF or VHF stations. In
the current market, STV provides a way for consumers to receive
a pay movie service in areas where there is no cable. During
tha period 1977 to 1981, STV grew“into a significant'market
‘see-Table ‘33) . Beginning in late 1982 "however, STV begzi.
to lose customers due to greater competition from cable arnéd
higher operating costs that in turn led to increased prices
for consumers, In 1983, STV subscribers paid an average of
- $25 to $30 per month for the service. |

The growth of STV on UHF and VHF is not'certain. A
nunber of STV channels, after experiencing a loss in subscriber
base during 1982 and 1983, have closed downa The/base of

’ 7

subscribers has continued to erode iduring 1983.

/
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\

: Table 33. Growth of Subscription Television, i977e§§

Year ‘ Subscribers
1977 B . 40,000
1978 : : 150,000
1979 - | | 400,000
1980 | - 650,000
1981 o - 980,000
‘1982 - " , 1,380,000
1983 (estimate) ' . 800,000*

Sources: Federal Communications Commission; National
Association of Broadcasters

* Estimated penetratlon of U.S. households at
the end of 1983 0.9% !

Muftipoint'dissribution services provide an omnidireotionol
.microwave’trammmission fhat requires specia{_equipment to
receive the signal. It ;s somewhat chesper to operate and
‘receive than UHF or VEF STV. Therefore, an MDS movie chsnpei
- operator may be able to break even with 15,000 to 20,000
subsoribers, wheress UHF or VHF STV typically reqﬁires 75;000
to 90,000 subscribefs in order to break even. The aberage ‘:
‘monthly subscriber fees for MDS movie channels ($20 to $25)
are also iower than STV. Nonetheless, MDS a;so experienced

an erosion of its subscriber base during 1983 (Table 34).
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Table 34. Growth of Multipoint Distribution Services, 1976-83

W

aYear . o Suﬁscribers

1976 o 45,000

1977i o - 70,000

1978 @ 140,000 o

1979 | _ 280,000 "y
1980 400,000 | i
1981 o ‘ 547,000 ‘

1982 | ‘ - 850,000

1983 (estimate)’ - 550,000%

Sources: Federal Communication Commission; National
Association of Broadcasters

* Estimated penetration of U.S. households at
the end of 1983: 0.6%

MDS transmission has many -applications beyond pay movie

channels. It can be used for private video or data transmission.

. p _
" The 525-line signal can also be divided and leased to several

groups."Indeed, some MDS operators offer a pay movie channel
at night while leasing transmission space to businesses during
the day. With the allocation of additional spectrum space to
MDS (the FCC has dec1ded to take spectrum space away from ITFS
transmlssxon and assign it to MDS), many new appllcatlons are
;1ke1y to emerge. For example, it is suggested that two or

more MDS channels could be linked to provide high-definition

- TV simulcasts of major sporting events. Alternatively, some

groups seek to offer ‘a pay multichannelﬂMDS service that might
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cdmpete airecfly with cable.
From a public.Sroadcasfing=perspective, MDS may provide
one additiéhal means to help with the "last mile" probleﬁ
for program trahsmiséion.' It-may be argued.further that
public broadcast stations and groups associated with them who
curréntly hold ITFS licenses should be given special préferences
in multichannel HDSilicensiAg.
Both STV and MDS provide a means for local video tele-
conferenéing. A1£hougﬁ“most pianners conceive of video
téleconfefencing as a sgrvice that spans great distances, mosf
of tﬁe successful videp teleconferénce systems are priﬁaké
net&orks, used regularly, over élshortqdistance, such as
those used by the Department 6f Energy, Philadelphia Police
Departmeht, Phoenix Police Department and Public Defenders
Office, and the Irvine'School System. _Some'iocal public
broadcast stations licensed to p:ovide MDS ma& find leasing
time for local video teleconferencing an attractive a?enue
for modest additional revenues. |
Subsidiary Communicatidhs Authorization ($CA) prd%ides'

a medium for private or narrow audience programming by

piggybacking an extra audio signél on FM transmission. Thus

it can provide one means to help solve the "last mile" prbblem_

in audio programming. For some time, public radio stations

have used SCA for narrow audience transmission, such as -

_programming for the blind.

" The SCA car provide an additional service; local audio

teleconferencing. Asvin the case of video teleconferencing,
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tnere is a comnonplace assumption that audio teleconferencing
works best across great diStances; however, local and/or
statewide audio teleconferencing has proven valuable in a
number of states, including the UniverSity of wisconSin—

Extension and Vermont Teleconferencing, Inc. An SCA model

of audio teleconferencing can be cost effective for groups

s

who wish'to'link~many sites in a given area on a regular
basis. Each location must be ‘equipped with a $100 to $150

SCA receiver (a one-time'purchase), but the cost of transmission

. remains constant for five or 100 sites w1thin the range of

“a.

the radio station., Interaction can occur by telephone bridging
of the principal speaker sites. Other locations'can participate
by using a call-in'format - 8SCA teleconferencing is not likely
to meet the needs of groups with strong concerns about security
or privacy.

Our assesSmentaof the comparative costs for SCA teleconfer-
encing and commercial telephone—based audio conferencing
suggests that SCA would be cheaper for groups that need to

reach ten or more sites on a regular basis, such as a monthly

teleconference among school principals in a city.

Direct broadcast satellites and low-power television

»represent strong potential tools for transmi.tting additional

public programming, as well as for reachi - wmany of the U.S.
households (approximately eight percent) that cannot currently
receive a public broadcasting signal. There are, however,

regulatory uncertainties associated with both of these
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technolecgies.

Currently more than ten organizations have proposed to
offer a DBS service. The parties propoée two to ¢ix channels
per satellite service and would combine movie channelé with
generél entertainment as well as some data services. In most
'prOposals, DBS is likely to-provide'pay services with
subscribers 1easin§ a receiver. - The cost of equipment required
to receive the signal,"exc;uSive of monthly subscription
fees, is_projectea to range between $300.and“$600.

- While COMSAT argues that they will generate five million

72.

subscribers by 1986, others question these projections. 'Indeea,_

many analysts believe that only one or two DBS services can

exist on a profitable basis.

The FCC adopted interim rules on DBS. in 1982.énd authorized

several systems. In November 1983;'United Satellite
Communicétions'began a‘five-channei»DBs service directed
_towérds a limited market in the midwest. A few other groups
have postponed their plans. to launu: a service., They appeér
to be concerned about ﬁhg high costs-associaied'with launching
a service as well the competition for a limited market. 1In
addition, a few regglatory issues- are likely to slow DBS. For
éxampie, many terrestrial microwave operators are concerned
about interference from DBS and ‘may éetition the FCC to delay
services, Certainly,'the.role of HDTV within DBS will provide

fuel for a debate and may slow the develdpmeht of services.

8¢
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It appears that DBS will become a full service in the
second half of the 1980s, with some nétional-services beginning
in 1984 or 1985. It will likely be well received in rural
éreas and some other noncable areas. We are not certain
about its abpeal in major cities.. Some cable opefators‘may i
argue that DBS.is ideal for inner cities--whgfe qable operatbrs
are réluctant to build; but sﬁbscription to DBS is almost
certain to be more expensive for the consumer tﬁan basic cable.
DBS, therefore, does hot réﬁresent a more benefidial
téchnology than cable for inner city residents.-

Ih addition, DBS repfesents a means to create new
broadcast‘netwOrks. That is, DﬁS'can be beamed td local MDS,

ﬁ STV and low-power stations. They in turn may retransﬁit it
to homes and schools. Such a”network'might represent an
.opportunity for public broadcasting, although it appears
prudent for public broadcasting to postpone any commitment
whi;e monitoring regulatory and market develdpments in DBS.

I?/garly March 1982, the FCC opened the way for
constrﬁction of 3,000 to‘4,000 low-power TV stations. It
is still not clear how this service will develop. The FCC
has been flooded with’applicétionS'and constructioq permits
are being issued at a very slow rate. Some groups who saw
anlgpportunity to create low-power STV stations are now

‘reassessing this prospect in light of recent STV market

deéelopments. Currently applications for rural area low-power

stations are being processed by the FCC. For this reason,
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it appears that low~-power TV will present‘publ%c broadgasting
groups with a near-term opportunity to reach new geographic

areas currently unserved by a PTV station.
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9. CONCLUSION

In general terms, new telecommunication technologies
offer few opportunities ‘for public broadcasting to extend
services into underserved homes. .The'gfoups that need
ir* rmation services the most @ill be unable to‘afford most
¢ . new technologies. Nevertheless, two exceptions may
be noted in relation to homeyservices.

First, low-éowet televiéion can reach many homes not
currently receiving a public bfoadcasting station{; An‘

" ordinary television setkcan pick up a low—powe; TV:signal,
although an outdoor antenna mayhbe required. Moreover; '
low-power sta£ions_costbfar less to build than regular
full-power stations. ‘ e

A_second technology tha£ may enter large ndmbegs of
America@‘homes, includihg some low ipéome grdups, is teletext.
By the second half of this decade, a-teletext decoder is \
§rojectéd to add approximately $200 to the cost of a‘fegﬁlar
fv. For‘;his réason, teletext may become the ohly widely
.used_electronic publishing system in American homes during

the late 1980s. Public broadcasting may be able to use

teletext as an electronic text channelifor those who have no

access to videotext or computer database systems. The current \

uncertainty about teletext decoder availability, however,
provides support for a conservative wait-and-see approach to

. teletext services.
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who could rcad and afford them. This p

Most of the technologies discussed in this report will
create an information gap between those who have access to

the new services and those who do not. This has been described

as the creation of information "haves" and "have-nots."

Television has brought social benefits and, some argue, social-

harm by making the same information available to all. We'may

be entering a new stage of communication development that

resembles an earlier, pre-teleViSion erj when books and
newspapers were available selectively ij a society--to those
jtential shift in the

. ! .
communication structure of our society will regquire careful

M !

nonitoring and analysis.

' Two directions or roles ror public‘broadcasting emerge .
from th's research into the new technologies. These roles
are not mutually exclusive, nor are they definitive. They
represent opportunities for uSing the new technologies_to
complement the basic public broadcasting mission.

o First, public broadcasting could emohaSize applications
of new technology for education. Public broadcasting can
develop applications of new technologies, such as videodiscs,
electronic text VCRs and personal computers, for school.
environments where many ‘students who do nou have access to
such technologies at home can use then. There are'a number
of arguments in support of this option;- It is in tune with
public broadcasting's mandate to serve the'educational needs
6ficitiaens, There has been:an absence of high-quality

educational software from commercial groups, who have

1
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concentrated on consumer and business applications for new
technologies. There also is evidence that selected new

technologies, particuiarly personal computers, will enter

:American schools at a very rapid rate during the 1980s.

_This suggests a role for public broadcasting as a
publisher of educational softwars. In addition, public
broadcasting can develop pilot prdjects, then seek partners
for broader disﬁribution of programmihg that is'demonstraﬁly
succeésfui; |

Second, public broadcasting could attempt to £i11 information

gaps created 'by the new technologies, using normal broadcast
channels. 2s the new Sefvices develop, public broadcasting
can identify which groups are underserved and what typeé ef
information they are denied. |

These target groups and information needs can be addressed

-in regular broadcast programming, which is avéilable to all.

For example, if a group falls behind in developing computer
literacy, regular programming cén attempt to raise the level

of knowledge even if the group has limited access to computer

- terminals. Thus public broadcasting could serve a remedial

function in relation to new'technolegies.

Finally, it i»s important to note that.this research ie
not intended toure osrmmend new'technology ventures for public
bfoedcasting to undertake ir the 19805. Rather, it has
atte&pteﬂ to ouciine some relative strengths and weaknesses

of new technologies and déscfibe selected options that are

T s
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available to publié broadcasting. In order to make informed
- decisions abouf new technology services and programming,
avaiiable options must be further scrutiniz:d from the 
perspective of public.broadcasting policy, financial

planning and community support.
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