
1 ....:.-....:~~q___.::_.......:...f.......:...O_:........:__..:.O_H _

~ybrid Interactive IU

Many interactive TV systems do not fit
simply into the low-end or high-end categories.
~or example, one recent unsuccessful system
added interactivity to regular programs such as
game shows or sporting events. There was noth­
ing interactive within the programs. Rather, the
interaction took place on a separate terminal
and display screen where questions were posed
and viewers could answer. One major commer­
cial broadcast network has recently launched a
very successful online data business around cate­
gorized news clips from its broadcast news and
cable business news services. It oflers these clips
tagged with special content identification labels
and content sorting software as a pay service to
computer terminals for industrial subscribers.
The clips can be sorted by topic, company
name, industry or by a variety of other means
decided upon by the users. The network can
send alert notifications to any user terminal
about major events about to be broadcast con­
cerning the user-selected categories. Videotape
copies of the program segments also arc avail­
able at extra cost. Another system one with a
good track record-uses four channels on a cable
system to provide viewers with some choices. For
e~ample, in sports programs, viewers can pick
one of four camera angles by switching to one of
the channels; in news programs, viewers can
pick the order of stories they watch and get
more in-depth coverage of a story by picking
one of the f()Ur channels.

lechnlcal and finanCIal Issues

There are many technical and financial
issues surrounding interactive TV The most dif­
ficult is in trying to predict consumer acceptance
and response to any new service. It is clear that
there are varying limits to how much most peo­
ple are willing to pay and how much complexity
they will tolerate in the home in order to receive
different types of services. Caption decoders
provide a good price barrier example. The por­
tion of the middle-income audience making use
of captioning services has grown since caption
decoding receivers have entered the market.
This is surprising because most of us would
have characterized captioning as the type of ser­
vice which would already be available in such
households. VCRs are an excellent example of
how to exceed complexity tolerance. Very few

people use time ofIset recording, for example,
the typical VCR owner cannot even remember
how to set the clock. Cost and complexity are
the only way to explain why the general public
has not responded well to home recording or
pay-per-view television but has funded the cre­
ation and growth of a very large videotape
rental and sales industry It is worth noting that
people will overcome both cost and complexity
barriers if they place suflicient value on the
resulting service. For example, video games and
the Internet have fueled an explosion in sales of
personal computers which are not always easy to
set up or operate and which sell at more than
twice the price of television receivers.

Clearly, the industry must continue to
study and try a variety of new interactive ser­
vices to find its way through the unpredictable
maze of consumer attitudes.

High-end interactive TV has captured
most of the media attention, with its promise of
an almost infinite quantity of programming on
demand and two-way video. System trials in var­
ious parts of the country are very impressive but
leave many unanswered questions, such as:

... What will the equipment cost f(x sys­
tem providers and end users? For
system providers, there are many costs
including video servers, video switches,
new transmission lines and storage
costs. These equipment costs will be
very high in the near term, e.g., $1,000
to $2,000 per subscriber. So, a system
built f(n 50,000 users might cost $50 to
100 million. These costs are expected
to drop over time and they can be fur­
ther reduced by employing a clever
strategy in building the architecture for
the network. For end users, one signifi­
cant cost will be the new set-top box
that will be needed to decompress and
convert digital video packets into regu­
lar television signals. Estimates vary
between $200 and $700, although early
set-top boxes in trials cost considerably
more. A second issue is the cost of
interactive TV service. This is largely
unknown and will not be clear until
after a few trials have determined what
system provider costs are and what
users will be willing to pay.
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... \'\That is the best system architecture for
interactive TV services? Cable opera­
tors and telephone companies arc
investigating many technical options in
building systems, For example, should
they build new fiber optic networks that
go directly into homes and schools, rely
on existing coaxial cable or twisted-pair
telephone lines with more sophisticated
compression of signals, or create hybrid
networks that mix some new fiber optic
cable with existing coaxial cable and
twisted pair? Similarly, should they put
most of the "intelligence" required to
offer interactive TV in the computers
at cable systems and telephone compa­
nies or place more intelligence in the
set-top box? These engineering ques­
tions will have significant impacts on
costs and the timing of service develop­
ments.

Ai. Managing user traffic and other new
problems. In broadcast TV, there is no
question about how many people can
simultaneously receive a TV signal­
everyone within the range of a broad­
cast transmission can receive a TV
channel. In interactive television, things
are very different. If too many people
simultaneously try to access an interac­
tive service, some may get a video
"busy signal." If an interactive TV sys­
tem becomes overloaded in trying to
send the appropriate video packets to
everyone, the television picture may
stop in some homes or there might be a
jump in the action, The only way to

resolve these issues and determine how
many people will do what, as well as

how much equipment is needed to ser­
vice them, is through rigorous testing in
real world trials and tests.

All of the uncertainties surrounding
high-end interactive TV suggest that service
development is likely to be slower than many
companies have predicted. Further, initial costs
fl)r system providers and end users are likely to
be high. These costs will drop over time and
large scale manufacturing of equipment will
lead to lower prices, as engineers better under­
stand the most efficient ways to provide services.
\Vhile near-term interactive consumer services
are likely to be geared to more modest systems,
there are many other applications for this tech­
nology that are likely to be developed soon.
These include interactive TV for corporate
training, for the purpose of ordering movies in
hotels, and the use of video servers to insert ads
or promotional announcements in regular televi­
sion programs. These applications, in turn, will
help to reduce costs and increase knowledge
about the best ways to design interactive TV
systems,

UpQrades to [able Systems

Traditional cable TV systems in the
1980s provided a modest number of television
channels (1 () to 35). Today, cable TV systems are
being upgraded to provide many more TV
channels as well as data, voice and two-way
video services. They are preparing f()r competi­
tion with telephone companies and direct
broadcast satellite services. The components in
the upgrading process include fiber optics, digi­
tal compression, switched video, cable modems
and personal communication services (PCS).

Fiber optic cable is replacing traditional
coaxial cable ill many cable systems. The advan-
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tages of fiber optic cable include lower mainte­
nance costs, higher capacity and better signal
quality Most cable operators are not replacing
all of their traditional coaxial cable. They are
replacing part of the older plant in order to
keep the cost of upgrading manageable. As a
result, many new terms are emerging that reflect
where the fiber is located in the cable architec­
ture: fiber-in-the-backbone, fiber-to-the­
neighborhood, and fiber-to-the-pole. For exam­
ple, fiber-in-the-backbone means that the cable
system has fiber in its main trunk lines only;
fiber-to-the-pole means that fiber lines go right
to the pole outside a subscriber's home. The
closer a cable operator brings fiber to a sub­
scriber, the higher the capacity of the service
and the more it is likely to cost. Also, some cable
multiple system operators (MSOs) are using fiber
to link their cable systems in a region. This
allows them to share the use of some expensive
equipment and reduce the demand on the cable
headend of each system.

Digital compression is another tech­
nique to increase the capacity of a cable system.
By converting analog TV pictures to digital sig­
nals and compressing them through complex
electronic processing, a cable operator can effec­
tively squeeze more signals through the same
pipeline. The amount of compression employed
by a cable operator varies by the type of pro­
gramming (e.g., a talk show can be compressed
more than a football game) and the quality of
picture that a consumer is willing to accept.

Digital compression is a key clement in
the promised "500 channel" cable environment.
Howevel~ it has proceeded more slowly than

some had predicted because it requires special
equipment in homes to "de-compress" the com­
pressed signals and display them on regular TV
sets. The estimated cost of this equipment is
$300 if it is in a separate box. More recently,
some companies have oflered a set of computer
chips that could be placed in VCRs or TV sets.
This would reduce the cost significantly and
may speed up the implementation of digital
compresslOn.

Two-way switched video is at the heart
of advanced interactive television systems or
"full service networks," such as Time \Varner's
experimental system in Orlando. Switched video
allows each household to receive separate video
programming under their command and con­
trol, e.g., to order a movie from a library of
hundreds of movies. However, switched video is
very expensive. In early experimental systems
such as in Orlando, the household equipment
costs approximately $5,000; headend equipment
costs are in the millions. Even when switched
video is implemented on a large scale, the cost
for cable operators will be significant-approxi­
mately $B50 per subscriber. Such costs are more
likely to be justified in a multiple service envi­
ronment where a wide variety of video, data
and voice including telephone services are
offered.

Cable systems are beginning to offer
data services to homes, businesses and schools,
e.g., access to the Internet and commercial
online services. It is also possible to download
video games to home game terminals. The long­
term advantage of cable in olfering data services
is very high speed (see chart).
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In the near term, cable systems are transmitting
data services at more modest speeds- closer to
ISDN speed over a telephone network. Some
early trials experienced problems in sending
data at very high speeds. In addition to these
technical problems, the barriers to very fast
cable data services include the high cost of early
cable modems and a need to have a return sig­
nal from homes or schools. :\lost current cable
systems are not two-way. In order to implement
data services, a cable operator has to add a
return signal from end users or use the tele­
phone network to obtain return signals. This
latter hybrid arrangement of downstream data
through cable and upstream data from end users
through the telephone network requires a com­
plex installation.

Personal communication services (PCS)
are a form of telephone service. Just as tele­
phone companies want to offer a form of cable
TV service, many cable operators want to com­
pete with telephone companies in providing
telephone service. PCS is actually a hybrid tele­
phone service because it uses both the cable
system and some radio spectrum to provide two­
way audio. There are many technical issues that
must be resolved for pes to be viable includincr, to

standards, backup power supplies and interoper­
ability (i.e., how PCS interconnects with regular
telephones as well as cellular telephones). Fur­
ther, some question the technical skills of cable
operators to provide telephone service. In order
to deal with this issue along with thf' high cost of

building the new infrastructure, some cable
operators plan to form joint ventures with tele­
phone companies from outside their region to
offer PCS.

Upgrades to ielephone Hetworks
Not too long ago, the telephone net­

work was used to provide plain old telephone
service (POTS) and little else. Then came faxes,
electronic mail, voice mailboxes and other ser­
vices that used the traditional telephone
network. In the near future, the telephone net­
work may provide high-speed multimedia
services, video telephone calls, cable TV and
interactive TV How can the telephone network
handle all of these new servicf's? The answer lies
in how telephone companies are upgrading their
traditional networks into modern telecommuni­
cation highways.

During the past decade, telephone
companies have been replacing old copper tele­
phone lines with fiber optic cables and
introducing new digital switches that connect
one household to another. Today, virtually all
telephone transmission lines between cities are
fiber optic; more than half of the transmission
lines to local central offices are fiber optic; and
many transmission lines into local neighbor­
hoods are fiber optic. Howevel~ to complete the
job and bring fiber optic cables into every home
will cost $200-$300 billion and may take'anoth­
er 20 years.

"10



_____.:....g_g:.........:6~___=___::..._.:........:.r___.:..I_.:.......::.... ...J_
Thousands ~f fiber Hiles

Source: FCC

*(Includes Long Distance, Local Operating Companie.1

& Urban Hber Sptems)

VIDEO Dl\L1'O\:I': is the most sophisti­
cated and costly option. It involves
upgrading the telephone network with
fiber to a point close to homes (the sig­
nal going into homes can be carried by
fiber or a coaxial cable like the one
used by cable TV systems) and
installin,!!; video servers (discussed earli-

.relephone companies do not have to
complete the job of wiring America with fiber
optics befc)re offering advanced services. The
infrastructure that is currently in place will sup­
port many new services. Further, by adding
other components to the telephone network in
selected markets, they can offer advanced ser­
vices to those markets.

Integrated services digital network
(ISD."J) is one example of a service that is widely
available within the current telephone network .
infrastructure. ISD."J is made possible by the
electronic digital switches that have bcen
installed in telephone company central offices.
Essentially, ISDN offers a complete digital path
fi'om one end user to another. Basic ISDN ser­
vice provides two moderately high speed
voice/data channels and an additional lower
capacity data channel. These channels can be
used separately, e.g., f()r two high fidelity tele­
phone lines, or they can be combined into a
single I44-Kpbs data channel that will support
low-end video telephone service or a very high­
speed access to multimedia content such as
photographs and sound on the Internet. ISDN
service costs $30-50 per month for the line plus
six to ten cents per minute of use.

The toughest decision facing telephone
companies is how to offer video service. There
are four basic options. Two involve upgrading
the telephone network and two involve going
outside the network.
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er) as well as asynchronous transfer
mode (ATM) packet switching technol­
ogy. ATMs manage digital traffic and
move packets of data at very high
speeds to their intended destinations
where the packets are re-assembled.

In addition to high cost, video dialtone
has many regulatory implications for
telephone companies and their cus­
tomers. Under video dialtone,
telephone companies are common car­
riers. This means that they must allow
anyone to offer video services just as
anyone can make a telephone call. This
lack of control is not attractive to tele­
phone companies. For this reason, as
well as high cost, they have been slow
to implement video dialtone.

... :\SY;"L\IETRIC.\1. 11l(;II\I.~t·BSCRIBER

U:\1. (ADSL) is a second option for
upgrading the telephone network to
provide video service. It is much less
costly than video dial tone but also pro­
vides a lower quality video signal.
ADSL uses existing twisted-pair copper
cables in homes as well as on poles in
neighborhoods and the existing fiber
optic backbone of the telephone net­
work to deliver highly compressed
digital video. ADSL requires little or no
upgrading to the telephone transmis­
sion lines but it does involve costs for
video servers and requires special hard­
ware in homes.

A few telephone companies have tested
ADSL (e.g., Bell Atlantic) and claim
that the "VCR quality" picture it deliv­
ers is acceptable to consumers. Some
critics argue that early adopters of new
video services will demand very high­
quality pictures at least as good as-their
cable TV picture. Others warn that
faulty telephone wiring in many homes
(often installed by consumers) \~ill seri­
ously degrade ADSL video
signals-even though it is good enough
for regular telephone service.

... (hI.RBtll.D~ or constructing regular
cable TV systems in competition with
an existing cable TV system, are an
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Two of the most significant enhance­
ments to the personal computer are modems
and CD-ROM drives. Modems transform the
PC from an information storage and data pro­
cessing device into a communication tool.
Modems link a PC to other PCs and large main­
frame computers over telephone lines and, in
some cases, cable television networks. Through
these links, users in homes, schools and business­
es can send electronic mail, exchange opinions
on electronic bulletin boards, obtain information
from large databases and play games with other
PC users. Approximately one-third of PC
households have a modem and the percentage is
growing rapidly since almost all new PCs sold
are equipped with a modem.

option outside the telephone network.
Under this scenario, a telephone com­
pany may decide that video dialtone is
too expensive and ADSL service won't
work. Instead, it goes into the cable TV
business in direct competition with
existing cable operators. A more feasi­
ble alternative from a technical
perspective would be to integrate the
fiber optic telephone network infra­
structure with existing coaxial cable
networks. This was the planned
arrangement between Bell Atlantic and
TCI until the cable industry was re-reg­
ulated. This alternative continues to
have appeal to both industries and may
re-emerge as a result of recent moves
toward deregulation.

• WIRELESS CMILE is the second option
outside the regular telephone network.
\'Vireless cable uses microwave trans­
mission to deliver television channels to
homes that are equipped with special
receiving antennas that look like small
satellite dishes. vVireless cable has been
available for a long time, although it
has been plagued by many technical
problems. Recently, some advances in
wireless technology along with digital
compression that greatly expands the
capacity of a wireless cable system have
made the technology more attractive.

[uolullon of lhe Personal Computer
The personal computer has become a

mainstream consumer electronics item for the
home. It is estimated that by 1995 more than 40
percent of the homes in the U.S. had a personal
computer. further, the number of PCs sold to
consumers each year has been growing rapidly.
According to the Electronic Industries Associa­
tion, the amount of money spent by consumers
on PCs in 1994 ($8.07 billion) nearly equaled
the amount spent on television sets ($8.4 billion).
When the IBM PC was first introduced in 1981,
the approximate cost (monitor, keyboard and
computer) was $3000. Today, the cost of a PC
for the home has dropped significantly while the
processing speed, memory and other features
have advanced past the levels of some main­
frame computers that were sold beD:Jre 1981.
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The CD-ROM drive is a storage device
with very high capacity. One CD-ROM can
hold an encyclopedia or a large database. CD­
ROMs can also store audio and some limited
video segments. As CD-ROMs evolve and digi­
tal compression improves, video storage capacity
will expand to include movies and other full­
length video programs.
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The addition of modems and CD­
ROMs as well as microphones and speakers is
rapidly changing the PC into a multimedia ter­
minal with significant new capabilities for
education, entertainment and communication.
This is made possible by the extraordinary
increase in computing power over the past
decade, as prices have declined.

The computing power f(lUnd in PCs is
also finding its way into televisions, VCRs and
video games, These are sometimes called "smart
TVs" or "smart VCRs" because they can
process information much like a computer. For
example, computers are facilitating new combi­
nations of home entertainment and information
linked to TV sets. Such home information cen­
ters allow viewers to use their television to
display interactive text versions of news, sports
and weather as well as provide banking services,
electronic mail and shopping. Also, new TV set
top converter boxes with computer technology
are being distributed by cable and direct broad­
cast satellite service providers.

Some industry analysts believe the TV
and PC will merge over thc next ten years. They
argue that one device will serve both functions.
Others believe that the functions of TVs and
pes will remain distinct but, at the same time,
each device will share many features, i.e., TVs
will have computer power and PCs will be able
to play video and sound.

Direct Broadcast Satellite
Satellite transmission of TV signals

began in the mid 1970s as a way for broadcast

networks and other distributors of TV programs
to reach local stations and cable headends. Pub­
lic broadcasting led in the use of satellites for
distribution of TV signals to local stations. Con­
sumers first became aware that they could pick
up TV signals directly from satellites in the late
197Os when l\"eiman Marcus advertised a satel­
lite dish in their catalogue for over $30,000,
There were no buyers at that price, but soon
companies began to offer TV receive-only
(TVRO) satellite dishes for a few thousand dol­
lars. Thl' dishes were 10 to 12 feet in diameter
and could pick up dozens of TV signals (eventu­
ally, over 100 TV channels). A small market
emerged during the 1980s, primarily in rural
areas where there were no cable systems and rel­
atively few over-the-air broadcast channels.
TVRO dishes also became popular in hotels,
bars and other businesses that wanted to attract
customers by providing many TV channels,

In the early 1980s, several companies
announced plans to launch a new generation of
high-powered satellites that would serve con­
sumers directly and require much smaller dishes.
After examining the cost of launching the satel­
lites and developing services, however, each of
the companies dropped its plans. By the early
I 990s, the costs associated with launching high­
powered satellites had dropped and plans were
renewed to launch direct broadcast satellite
(DBS) service for consumers. These plans were
helped significantly by the 1992 Cable Act that
required program suppliers to sell their pro­
gramming to non-cable distributors. This
prohibited cable MSOs from denying access to

their programming by satellite service providers,
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The advantages of DBS are that it is
cheaper to build a system compared to cable
(there are no wires on streets), so a company can
reach the entire U.S. very quickly. Also, DBS
service providers have been the first group to usc
digital compression. This has increased sharply
the number of channels they can provide and it
produces a superior picture and sound com­
pared to cable. (I t should be noted that some
DBS customers complain that the picture can
break up momentarily during fast-action sport­
ing events.) The extra capacity has also allowed
some DBS operators to offer 50 channels of
pay-per-view movies, which has been attractive
to many customers. In addition, the next gener-

Television is about to change from ana­
log to digital. Our current system established by
the ~ational Television Systems Committee
INT<;;(', ",'pe ."", I~," , ..~ .. "

Digital ru

ation of digital receiving equipment will haw
some interactive capabilities.

The disadvantages of DBS include ;[
lack of local broadcast signals -DBS provides a
single national service. Consumers can subscril H'

to an off-the-air alternative DBS package that
includes an affiliate fell' each of the networks as
well as one public TV station. Under current
FCC rules, the DBS provider can do this with­
out approval of the local station so long as the
DBS service is blocked in any household where
the network programming can be received fi-om
broadcast signab from a network-affiliated sta­
tion. It is not clear that there has been strict
compliance to this rule in some DBS markets.
Several of the high-power DBS service
providers require potential subscribers to pay
approximately $700 felr the hardware to feed
one TV set and $900 lor the hardware to teed
two TV sets. These costs are expected to deeline
in 1996 when additional manufacturers oner
equipment in the marketplace. yledium power
DBS service providers currently include and
install the equipment as a part of their subscrip­
tion service. In either case, program service fi:'es
are slightly higher than equivalent packages
offered by local cable systems.

\Vhen DBS services were launched in
1994, it was assumed that the early adopters
would be people in areas with no cable service
and people who were dissatisfied with their local
cable operator. \Vhile these groups have been
prominent among early DBS subscribers, a sur­
prisingly large percentage of early adopters have
been people who also subscribe to cable. That is,
they are video aficionados who want more of
everything.

Some analysts believe that DBS has a
narrow window of opportunity to establish itself
before cable upgrades are completed and new
wireless cable services are om'red by telephone
companies. DBS system operators argue that
they do not require a very large number of sub­
scribers to be viable- -five to ten percent of U.S.
households would provide a profitable business.
However, it is unclear how many DBS service
providers can survive if the total audience is 5 to
10 percent of US. households.
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As plans for DBS moved forward, cable compa­
nies attempted to beat the high-power service
providers to the punch by launching their own
DBS service on a medium-powered satellite.
The medium-power service required a six-foot
receiving dish whereas the high-power services
could be picked up with i 8-to-20-inch dishes.
But in other respects, the services were similar.

By 1995, approximately five percent of
U.S. households had a satellite dish. Most of
these were the older and larger TVRO dishes,
but approximately one-third were the new gen­
eration of DBS medium power or high-power
dish receivers. This is low compared to some
countries, e.g., 40 percent of homes in Ireland
have a satellite dish, but it is a greater percent­
age than in most countries. High or low
penetration of satellite dishes varies enormously
and is anected by country regulations, cable
penetration and the ability of households to pay
for the technology.
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(he!' time, however. the advantages of
digital HDTV became apparent and
most industry groups rallied around
digital HDTV Eventually, a "grand
alliance" was formed at the urging of
the Technical Committee of the FCC
Advisory Committee in order to com­
bine the best fl~atures of each of the
fc)ur proposed digital systems. The
combined system has completed testing
and has been judged to meet or exceed
all industry requirements. The FCC
Advisory Committee Technical Com­
mittee has unanimously approved this
system and recommended that the
grand alliance system be adopted by
the FCC and approved the industry
standards describing this system. The
latest FCC timetable for adoption of
the ATV standards has been delayed
through congressional action until late
1996 or early 1997 in order to evaluate
the potential for carrying out an am:­
tion of the new channels. This delay
should not have an impact either on
the cable or DBS industries, which are
likely to proceed with plans to intro­
duce ATV by the fall of 1997. One
preliminary estimate by Zenith is that
early HDTV sets will cost $1,500 above
the cost of a current TV set. So, a 30­
inch NTSC set that costs $1,000 today
will cost $2,500 as an HDTV set.

An encouraging development recently
announced by Hitachi uses a slightly
expanded MPEG II decoder to filter
the incoming HDTV signal in an inex­
pensive way to match the resolution of
pictures to smaller or existing TV sets.
Such an approach could significantly
reduce the costs of more conventional
sized ATV sets and make it practical to
upgrade existing TV sets.

One of the problems facing the FCC in
trying to implement HDTV has been
how to find spectrum for the high­
bandwidth signal. The original analog
HDTV proposals would have required
at least four times the bandwidth of
NTSC TV With digital HDTY, the
signal can be compressed into approxi­
mately the same space as a regular
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NTSC channel. The broadcast industry
determined that it was leasible to assign
the currently unused channels within
the existing TV broadcast band to each
existing station to broadcast in HDTV
without causing interference to existing
NTSC channels. The coverage areas of
the new channels could match the cov­
erage areas of existing channels in
nearly all cases if a very carefully con­
structed channel assignment plan were
followed. This approach was recom­
mended to the FCC so that the
industry could simultaneously transmit
in NTSC and HDTV In this way, con­
sumers with old I\TSC TVs would not
have to throw them away. The market­
place could slowly move over to
HDTV After a number of years, when
everyone had purchased an HDTV set,
broadcasters would be required to give
back the extra spectrum they had
received for the transition period. The
proposal has met with much opposi­
tion, as the concept of advanced
television emerged.

... ADY\:\CED TELEvlst()\i was initially
coined by the L.S. broadcast industry
as a term to cover a variety of ways in
which the existing NTSC service could
be improved, added to or replaced with
a separate higher quality service. At
that time, it was assumed that true
HDTV could not become a broadcast
service because it contains five times
the information of NTSC. The eventu­
al development of digital HDTV has
demonstrated that it is possible to pro­
vide all this information within a single
broadcasting channel. This in turn has
highlighted the ineffIciencies and waste
associated with existing broadcast chan­
nels. If one digital channel can carry
five times the program infilrmation,
why not carry five different programs
of existing program quality?

This recognition has led to a redefini­
tion of the term "advanced television"
to cover all the possible uses for the dig­
ital channels and has thrown both
HDTV and the channel assignment
process into greater confusion. In theory,



~I~ [HGlISH G~IDI 10 TeCHNOlOGY

W )d< i,ast' 'I c"uld "II, III r "I' J i\,'

': 1:,111]1( is "I pr"gLlmlllllll~ illsll'dd "J
I ,I lC. Similark " ,'"hlc "!,ITd,,,r c"uld

,ulll, i]\(rca~c Ilw (ap,lcltv "l' a
)1,' S\stl'lll and "multipk," pay ,n-

\ I"" such a, 1-180, i.c.. transmit lIBO
'>II Ihrc(' chanIlcls ~o thai ('ach Illm,ic is
,Ii, )\\11 scvcra) t imcs per Illonth. Others
Ii"vc argued that in a digital world
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willingness to pay. For example, some
e,tra digitalehannds could be trans­
mitted at NTSC resolution, others
could have slightly higher resolution,
and still others could be transmitted
with full HDTV
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I R\:\Sl\lITTF!ZS are likely to be com­
monplace early in the next decade, as
stations and cable operators evolve
towards a future that is completely digi­
tal. However, it involves some very large
expenditures for capital equipment.
Broadcasters estimate that the full con­
version of production and transmission
of HDTV may cost about $10 million.
Fortunately, the digital conversion can
enable stations to significantly improve
production and broadcast quality and,
at the same time, reduce some operat­
ing costs. In the near term, many
stations are moving towards a digital
environment in stages. Among the first
pieces of digital equipment that have
been broadly adopted are digital graph­
ics workstations. In addition, many
broadcast groups including PBS have
purchased digital insertion equipment.
Commercial stations use this equipment
to insert commercials efliciently. PBS
and some public TV stations use it to
insert promotional announcements and
underwriting messages. SonIC new cable
networks, e.g., Home and Garden TV
have built fully digital studios. Many
groups are beginning to adopt digital
recorders and digital editing suites.
Digital compression technology has
provided the foundation fflr the huge
expansion of satellite transmission
channels by both public television state

...
11<'1\\()rb "IHI h\ PBS.. \lllomated digi­
Ld !'rOC(]II]!] !i'cd"slelns and til<' large
111111 dWI < Ii Ii ighh compressed digilal
SII!ellit(, Ch,111l1C\'; !<)\'II\ till' «Hmdatlon

llial makn the start-up "r comml'lTial
I) B."l services financially kasible.

... I II.i I \1 'I I-II >1'1:1 )\'1' are expected to
))(' introduced on a large scale in 199G­
1')97. Cable set-top boxes w('re
ori[!,'inally used to provide cable TV ser­
vic(' to TV's that were not cable-ready.
Laler, set-top boxes became addressable.
This allowed cable operators to activate
channels in a home without having to
physically visit the horne, e.g., for pay­
per-view movies or when someone
ordered a premium movie channel such
as HBO. Recently, a new generation of
set-top boxes has been introduced.
These accept digital signals and provide
a variety of sophisticated features. The
boxes are analog devices enhanced by
computer technology to provide some
digital processing. An important busi­
ness decision facing service providers is
whether to use the enhanced analog
boxes now or wait (or the next genera­
tion of fully digital boxes. Some of the
largest cable operators have decided
that the risks of waiting are simply too
great. These large operators currently
have standing orders for more than ten
million digital boxes.

Some of the advanced features offered
by enhanced analog and fully digital set­
top boxes include graphic and text
display of electronic program guides and
the ability to allow various software
downloads to change what the set-top
box can do. Fully digital boxes will sup­
port these functions as well as process
digitally compressed video. They also
can be configured fix interactive televi­
sion and video telephone calls over cable.

One of the problems in designing a set­
top box in today's environment is that it
must be flexible enough 10 adjust to
rapid changes in tecbnology. It must
also be inexpensive enough under
$250-to be viable in the marketplace.
Cost can be reduced if the components
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1983 1 7
1985 2 4
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1991 17 D

I 993 n 9
1995 23 ~
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of the set-top box are built into a TV
set or VCR.

COHSUMfR SfRUIU IHPllCRTIOHS

Competition and Hew SerUICes

The communication marketplace is
filled with new competitors: direct broadcast
satellite is competing with cable, cable is com­
peting with telephone companies and online
services are competing with print. In an environ­
ment with high levels of competition, lower
prices and innovations that will lead to lU'W ser­
vices are expected. So fac consumers have not
seen lower prices. DRS is more expensive than
cable, and cable operators have not lowered
their prices in the face of competition from DBS
or telephone companies. Innovation also is illu­
sive. Gel1('rally, new competitors have oflered
consumers more of the same types of services
they already have. \Vhen examined more closely,
however, innovations are emerging. Some are
genuinely new services ofltTed in market trials
and tests, others are advances to existing ser­
vices, and still others are a new wavt' of services
that wen' trit,d in the past but not broadlv
adopted. .

Tel eb ank InQ! Commut InQ! fducatlo n!
Medlclne!Snopping

There has been an explosion of interest
in providing st'rvices to pt'ople who are far from
a bank, school, hospital, etc. l\lany of these ser­
vices wert' touted in the past as the ncxt wave of
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technological innovation, but then failed to find
a market. As in the past, it is not dear which
services will become a permanent part of the
landscape and which will find too little support
to become viable. Some of the st'rvices that arc
emerging include:

TELESHoPPt,\G seems to have become a
permanent part of television program­
ming through QVC and HSN. Another
fbrm of teleshopping involves the selec­
tion and purchase of products through
telephone-based online services such as
Prodigy or America Online. :Ylany
groups have announced or begun
online shopping services over the Inter­
net, although questions remain about
the security of credit card inftJrlnation
sent over the Internet. The next wave
of development is teleshopping on fldly
interactive television systems. In these
shopping services, users can COJllrol
what products arc displayed and can
place an order using' a spt'cial interac­
tive television remote control.

TELEBANKl'\C; or "virtual banking," also
is emerging as a new consumer service,
Home banking has bet'll available ftlr
more than a decade, but it has rt'ceivcd
only modest acceptance by consumers.
l\lore recently, a number of large and
small financial institutions have
announced plans to provide a new gen­
eration of money management services
including checking accounts, money
market and mutual Ilmd accounts, '
credit and debit cards, brokerage and
bill payment services. These financial
services do not req uire a visit to a
branch. Rather, they are available
through a combination of telephone
and computer-based delivery systems.
Customers can choose to do their
banking in conjunction with readily
available money management sofh~are
f(lr their computers or use special soft­
ware provided by the financial
institution.

TELECOl\L\H "IT\(; is another concept

that has been around f<lr a long time.
Serious attention to telecommuting
started in the early 1<nos during the
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OPEC oil embargo, but the cost of
telecommuting technology was prohibi­
tive 20 years ago. Telecommuting has
gained momentum recently because of
the increased penetration of personal
computers in homes and lower costs for
devices such as fax machines. The
availability of low-cost oflice equipment
fell' homes has transf(lrmed working
remotely from an exotic activity to a
natural extension of the ofIice.

A TELI:-t:ntC\,lIo'J has been part of the
technology and media environment fiX
more than .50 years, beginning with the
use of radio fex distance learning in
rural areas during the 19:ms. It gained
some momentum in the late 1970s
when satellite technology made it possi­
ble to distribute live video instruction
almost anywhere in the U.S. and fiJr­
ther momentum in the 1980s when
low-cost computers and modems were
adopted by many schools. It also has
established a good track record. There
is now renewed interest in sharing
scarce teaching resources through
telecommunications not just in rural
areas but in all school districts and col­
lege campuscs.

A TEI.E:-'ILIJIC:J:\I: continues to hold the
promise of easier access to scarce
resources both medical specialists and
expensive diagnostic equipment at a
site that is remole fi'om the patient who
is being tn'ated. As with tde-cducation,
economic pressure is creating a ElVor­
able atmosphere fell' using telecom­
munications to give doctors and
patients access to expensive resources
located al a distance. The increased use
of visiting nurses to care Jell' patients in
their homes also has created nl'W appli­
cations of telephone-based support fell'
health care professionals.

Intemtiue ProQr ams
The promise of interactive program­

ming is to place video under the complete
control of viewers. This might include choosing
which segmcnts in a news program to watch first
and the ability to call up l'xtra video segments
about a story. It also could include choosing how

a mystery program will end, participating in
game shows from home or competing in a TV
game of chess against someone in another
household. Interactive TV also is likely to
include many commercial applications such as
home shopping shows in which a viewer can
choose which products will be shown and the
ability to sdect what version of a commercial
will be shown, e.g., a commercial for a station
wagon, sports utility vehicle or an economy
sedan. ~Iost of these applications of interactive
programming arc still in market trials or
trade show demonstrations. The most common
lemn of interactive programming in the market­
place is educational, e.g., live telecourses in
which students at a distant site can communicate
with the inslructor. Some interactive program­
ming in education also allows teachers to give
exams over TV (students answer questions with
special data terminals), poll student opinions and
even see the stuclt-nts at remote sitl's.

Killer ~ppllcatlons

There is much talk about "killer appli­
cations" fell' interactive TV and other advanced
communication services. This rdlTs to a service
or program of1cring which is so compelling and
profitable that it renders the entire service a suc­
cess. In the cable industry, some argue that
HBO was a "killer application." \Vhen cable
was entering major cities in the mid-1970s,'
HBO was a very compelling offer that led many
to adopt cable. '\ilday; there is much debate
abollt what might 1)(' a killer application felt·
interactive TV, e.g., interactive games, home
shopping or movies-on-demand. It is also possi­
ble that there is no killer application. Often, new
services win acceptance in the marketplace by
offering a broad collection of reasonably altrac­
tive services at a moderate price.

Uldeo'onOemand [UOOJ

Video-on-demand is a potential "killer
application" in the minds of some. With VOD, a
large selection of movies or television programs
is stored on a video server. Users can order a
specific movie or video program and see it
immediately. VOl) can accommodate many
users at the same time the actual number
depends on the capacity of the video server.
Further, many people can watch the same movie
or TV program, each starting at a diflerent time.
Some VOD systems also provide VCR functions
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for end users. They can stop, rewind and fast
forward through content on the video server.

Hear'Uldeo-on-Oemand [HUOO]

Near-video-on-demand is a less expen­
sive alternative to von With NVOD, a
moderate number of movies are carried on spe­
cial pay-per-view channels. Each movie is
carried on three or four channels, with starting
times 10 or 15 minutes apart. As a result, each
movie is available "nearly" on demand it will
always be starting within a few minutes. A large
capacity cable system (or a moderate capacity
system with digital compression) might assign fiO
channels to NVOD and carry 1.1 movies, t'ach
on four channels.

llectronic Program GUides [[PG]

With the promise of cable systems
oflering hundreds of channels to their cus­
tomers, a variety of EPG st'rvices are moving
into the marketplace. Electronic program guides
provide viewers with listings of TV shows for
the current day and several days ahead. The on­
screen guides can custom-sort programs by
themes and subjects. This feature may be used
to sort a day or week's worth of programs into
specific categories such as "sports" or "movies."
In addition, some of the more sophisticated
functions provided by EPG services include
point-and-click VCR recording, program
searches by title and features that allow the
viewer to sample segments of movies and shows
prior to making a selection.

The program guide field is crowded
and very competitive. Several companies are try­
ing to win acceptance; only a few are likely to
succeed. Delays in the roll-out of digital set-top
boxes recently have prompted a few aspiring ser­
vice providers to drop out 0[' competition.

There arc three critical issues associat­
ed with electronic program guides:

~ How many consumers will be willing to
pay $50 per year (the subscription cost
fc)r some on-screen TV guides) plus the
initial cost of hardware to receive the
service:'

~ There are many companies competing
for this market and many complex
marketing arrangements. The field of

EPG service providers has narrowed
recently and is likely to narrow even
more. \'Vinners and losers may be sort­
ed out more by marketing alliances
than by who offers the best service.

~ The way EPGs present program choic­
es could have a significant impact on
program providers. An EPG can
"steer" viewers toward certain pro­
grams and highlight or promote
specific programs. Ylarketing affilia­
tions may affect who receives prime
shelf space in the program guides.
Also, EPGs are likely to encourage
more program viewing by content cate­
gory. For example, sports fans could
program their guide so that they see
sports programs predominantly.

Multimedia

What does the term "multimedia"
mean? It implies that two or more forms of
media are used in a service or device. Television
and films have pictures and sound, but are not
called "multimedia." The term has become an
all purpose descriptor for new combinations of
sound, pictures, text and data. Often, "multime­
dia" is used to describe an enhancement to a
familiar medium, e.g., a computer that can play
sound and video is called a multimedia comput­
er. As these enhancements become more
common or popular, the new combination may
come to be known by a unique name or simply
be integrated under the old name.

Personalized and Customized SerUICes

In the same way that telemarketing
personalizes a sales presentation ("Good evening
Ylr. Burns, I'm calling you tonight because....")
and direct marketing customizes advertisements
by including your name in the text of a letter,
new media are providing many ways to person­
alize and customize their services. For example,
online services encourage users to set up their
own "path" to go to the services and content
areas that interest them. \Vith games and other
participatory activities, the names of partici­
pants and the winning scores are posted and
shared with other players. Channel selt'ction on
TV systems also can be customized so users can
surf through their favorite channels and skip
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over channels they do not like. Over the next
few years, there "vill be many new ways to per­
sonalize and customize media.

Multiple Channels

Video compression technology enables
more than one channel to be broadcast within
the same bandwidth. Broadcasters are beginning
to think about expanding their franchise by sup­
plementing their prime feed with additional
channels. For example, a public TV station
could take its existing content and create three
or four services, e.g., an education service, a chil­
dren's service, a news and documentaries service
and a nature service, each broadcast on a sepa­
rate digitally compressed channel. The proper
extent of and mix of such services will represent
a major challenge to the station programming
organizations. Multiple channels-even if origi­
nated from the same public television station­
can compete with each other for the same audi­
ence if they have similar audience appeal. The
acquisition of more programs can complicate an
already difficult problem of obtaining high qual­
ity primetime programming. Even so, a
well-organized schedule containing a variety of
properly selected standard resolution programs,
combined with some high-quality single channel
primetime programs offered in HDTY, might
prove to become a very successful broadcast ser­
vice for many public television stations. In a
cable or telephone environment supported by
video servers, some channels could be created
temporarily. For example, if a major news story
broke during coverage of a sporting event, a sta­
tion could create a temporary second channel
and provide the news story fix those who want­
ed to view it, while others could continue to
watch the sporting event.

21"
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Online ~eruices
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Dozens of commercial online services
ofI(~r access to large inf(Jrmation databases, elec­
tronic mail, garnes, education services, shopping,
banking, bulletin boards on special interest top­
ics and live chat sessions. After growing slowly
during the 1980s, they expanded rapidly in 1994
and 1995. They have benefited from the
increased number or homes with PCs and faster
speed modems as well as lower costs ff)r comput­
ing equipment. Over the next kw years, users
will be able to access online services at even
[Ister speeds via ISD'IJ (a high-speed data ser­
vice over the telephone network) and through
broadband cable networks. Some of the major
services and their ff)CUS of activities include:

providers. The New YiJrk Times, Omni
magazine, Scholastic and American
Express arc a few of the companies
that have established ft~ature sections on
America Online. Such an arrangement
is mutually beneficial if)r the sponsoring
company and AOL. That is, this type
01" participation allows a company or
organization to control content and
promotions within its unique section as
il" it had its own online slTvice.
Through this, AOL has been able to
provide a larger variety of ft'atures to
its subscribeTs without having to create
the content. Like other major online
services, AOL recognized the growing
popularity of the World Wide Web and
beg<w to offer \Veb access to its cus­
tonETS in I(l()5.

IUITltS f, ~UtSTIOHS fOR PUBliC TUC
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'" Cl)l\tPISERVE The oldest or the main
online services, CompuServe, an H&R
Block company, began in the early
19(\Os. lL was established originally to
make USt' of the spare capacity of a
large computer system during ofI~

hours. CompuServe quickly established
itself as a service ff)r working profi:'s­
sionals to share inf()rmation about
topics of interest to specialized groups.
Employing a bare bones, text-only for­
mat and an emphasis OIl

communication, CompuServe grew at a
moderate pace and was one of the first
services to become profitable. Later, it
added graphics capability and began to

provide access to the \Vorld \Vide \Veb.

'" A\lERIC\ ()~I.L\E :AOU Started in
1989, America Online grew rapidly to

become the most popular online service
in the U.S. It accomplished this through
lower pricing and strong marketing that
placed AOL in the basic software pack­
age of many PCs sold to businesses and
consumers. AOL also established rela­
tionships with many strong inf()rmation

'" PROll](;Y Prodigy, an online service
owned jointly by IBM and Sears, began
in the mid 19HOs. It started as an infor­
mation and entertainment service·
targeted to a wide audience or adults,
leens and children. For this reason, it
adopted a strong graphics look and reel
fiwn the beginning. Prodigy bas
l~xpanded some of its content areas
through partnerships with third party
inffmnation prm·iders. Companies such
as ESPI\ and CBS now sponsor and
update It-atured sections within Prodigy.

Prodigy also became tbe first m<~or ser­
vice to provide a fully operational
World \Vide Web browser to its sub­
scribers. \Vith increasing interest in the
Internet, the Prodigy Web browser
attracted a large number 0(" new users
who wished to explore the rapidly
growing number of graphics-oriented
Web sites. Prodigy also moved rapidly
to increase access speeds, including
access via high speecl ISDN. The
biggest need f()r ISDN lines comes
1i'0I11 customers who arc imerestecl in
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The Internet has grown at a very fast
rate, both in usage and in the number
of businesses and organizations creat-

gaining more efficient access to \Vorlcl
Wide \'Veb sites on the Internet. III
addition, the high speed access means
faster downloading of video clips
oflered by CBS and Home Box Office
over Prodigy.

Nearly every type of business, ins
tion or organization can be fCJUnc
some capacity on the \Vorld Wide
Some businesses, however, have
embraced the Internet in a very (
spicuous manner. Some of the m'
common types of businesses {(lun
the \'Veb are banks, newspapers a
magazines, TV and radio, and re
and cataloguers.

A majority of commercial sites or
World Wide Web are using their:
advertise, promote an image or si
to join the "Web Fever" while sea
for a niche on the "inlormation Sl

highway." While the number of \
users has grown rapidly, it is less (
how businesses will earn a profit I

\Veb. The fact remains, though, t
the Internet has captured the ima
tion and interest of a lot of peop]

ing home pages on the World Wi,
Web, a part of the Internet with;
easy-to-use graphical interface. l\I!
businesses have established Web s
the hope of selling traditional me
chandise or services to consumen
log onto the Internet each day. Sc
companies have even established
tual shopping malls" providing ac
to hundreds of retailers and cata­
loguers. In addition to those sellil
merchandise on the \Veb, some c<

nies are trying to make a profit b~

charging a subscription or usage I
those accessing their site. For exal
some newspapers will allow you t
access their main vVeb page at HC

but charge a monthly fce and ask
an established password to gain
entrance to their fcatures and art

[able SerUICes and ActiVities

Onllnes
SerulCe Subscribers

[ HI I L I ~ N) UI HUUS I Ii ~ IUS i

1ear

.\lSN also offers a fcw different pricing
packages for its basic service, including
a low-cost package for those who will
use it only occasionally. Subscribers can
access the service through the tele­
phone network, and through selected
cable systems at much higher speeds.
MSN has a powerful server and soi1:­
ware tools, called Blackbird, that can
provide seamless access to the Internet.

... THE .\IICR()S()I!] ;\!ET\\()RK (lVIS:\ No

online service has received as much
advance publicity as the Microsoft Net­
work. Launched in 1995, with cable
operator TCI as a major partner and
hundreds of companies as inlormation
providers, the Microsoi1: Network is
included in \Vindows 95, an operating
system for many PCs. This ensures that
a large number of potential subscribers
will have access to the service. The
:vIicrosoft Network is similar to other
online services in terms of content but
it has a different pricing strategy-one
that allows each information service
provider to set its own price.

Source: lvfultimedia PC Marketing Council
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Cable companies are exploring IT

new services including telephone service, (
ROMs, online services, interactive televisic
direct broadcast satellite. They arc compel
new arenas, e.g., against local telephone C(

nics, and hedging their bets by becoming
partners in new services that compete witl­
such as direct broadcast satellites.
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With the promise of very large capacity
cable systems in the near future, many groups
have launched or announced new cable chan­
nels. However, the reality is that until digital
compression is implemented on a large scale,
there will continue to be very little channel avail­
ability on cable systems.

Gaining access to cable systems often
involves striking marketing deals with cable
operators. This is clear in the negotiations that
have taken place between electronic program
guides (EPGs) and cable operators. The EPG
companies that now stand firmly in position to
test the market include StarSight, Gemstar, Pre­
vue Interactive and TV Guide On Screen. Each
has been negotiating relationships with major
cable operators. These arrangements will make
it very difIicult for any newcomers 10 enter the
market. StarSight, for example, has agreements
with Viacom Cable, KBLCOM, Colony Com-

munications (Providence ]ourna0, Cox Cable Com­
munications and Times Mirror Cable TV
Prevue and TV Guide On Screen, likewise, have
established relationships with MSOs represent­
ing a large shan~ of the nation's cable
households.

Cable is moving ahead in ways that are
important to public television. For example,
Cable in the Classroom (CIC), an industry trade
group that represents cable system operators and
a consortium of program suppliers (including
PBS), has successfully wired over two-thirds of
classrooms in the U.S. It also provides a package
of noncommercial programming to classrooms.
Public television is the largest program supplier
for Cable in the Classroom. Further, CIC
research shows that public television is the most
heavily used eIC service 69 percent of teachers
surveyed indicated that they use public television
programs regularly.

..
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Other cable activities include:

CRBlf CHRHHll RURIlRBllliY-jggS

.. DISCOVERY CIL\l\:"EJ.. Discovery Chan­
nel is very active in developing
applicati;ms fill' new technologies. It
has developed a video-on-demand ser­
vice, Your Choice TV, that has been
tested in a few markets. It OfltTS televi­
sion programs to users fiJI' prices
ranging Ii'om less than $1 to a fCw dol­
lars. It is also participating in a trial of
interactive television with "licroso!i in
Seattle. Discovery Channel's multime­
dia group has also created PC software
and CD-ROl\ls, including the CD­
ROM Sharks! An Interactil!('.7()um~l'.

(un's alHJUI scienlT, nature and hist
j'J wSe an' supplemented by daily Jl

reports, bulletin boards and livc chi
about specilic topics. Revcnue is
derived li'om an online store, adver
ing and a planned subscription ke
Sl'2J per year.

Telephone Company Rcllullles

.. '1'1'\11: VVAR"\I:R'S Ft'LL SERviCE
NETWORK. Time VVarner's high-en
interactive television service in OrL
do. Florida The Full Servi('('
Network-was announced with gre,
fanfare in 1()<i:'1. II was to be laune!
in early 1994- and was schcduled Ie

provid~' video-on-demand, home !J
ing and shopping', telephone s(Tvio
video confercncing, and video gam
played between households, amon§
other services, to 4-,000 houscholds
was launched and installed in late
in just a It'w households. The numl
of services and users grew slowly ir
1995; a fi-Ill service network is not
expected to be in place until 1996.

delays experienced by Time \VartH
are not unusual. New technologies
services invariably take longer to ir
mcnt than planned.

.. VL\CO'\! Chl.l'\l: DAT\ ACCESS. Vi,
is providing online access to Prodig
America Online and the Internet tl
arOUI) of trial households in Castro
h . .

Vallev, Calif()rnia. Viacom IS testllli
svstet~l fro!n both technical and ma
i;lg perspectives. Cox Cable also is
testing data delivery over cable on
svstems in ()maha, Phoenix and S.
!)iego. Data can be sent over cable
much higher speeds than over a sta
dard telephone line. However, cabl
modems are expensive compared tl
telephone modems. Ylost cable
modems cost $SO() or more, comlx'
(() :650-15200 fiJI' telephone moderm
Zenith recently introduced a cable
modem li)r ~:'IO().
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.. C:\N ,\'\D CNBC DESKj()1' VIIlEO.
Both CNN and C.\TBC have launched
desktop video services. They provide
video feeds of their news services to
businesses and ot her organizations.
CN!'\'s service, "C.\TN At Work," is a
partnership with Intel. Thc'y charge
~ ISO per user per year (lr the service,
which delivers video at I'2 frames per
second (compared to 30 fi'ames per sec­
ond fi)r normal video over cable or
broadcast). It does not provide (rue
video-on-demand but a user can store
the incoming video f(~ed and vicw it
later with near-video-on-demand con­
trol.

umber 01
Ud ] 1. abI e [h ann el s

Source: Beta Surz~)'

Aller launching modest services on
Prodigy and America Online, Diseov­
erv Channel launched an ambitious
VYt)rld VViele Web site with monthly ka-

Telephone companies have annoUl
many plans to oller video services to consul'
They also have changcd their plans many ti
A kw important trends are now becoming (

_1h
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First, telephone companies have put high-end
interactive TV on a much slower path of devel­
opment. Several trials have been canceled;
others have been postponed. The reasons {elr
this are the high cost of the technology, the
equally high cost of creating new content, and
uncertain demand by consumers.

Secondly, telephone companies are
exploring alternative ways to deliver video to
homes, including wireless cable (transmission of
video by microwave to small dishes on homes),
ADSL (transmission of VCR-quality video over
ordinary telephone lines), and hybrid fiber-coax­
ial cable systems that are similar to the systems
used by cable TV operators. A high-end system
that utilizes fiber throughout the entire system is
simply too expensive in the near term.

Third, telephone eompanies are form­
ing new partnerships to create or acquire
content. Bell Atlantic, NYNEX and Pacilic Tele­
sis have I(JrIned a S300 million partnership to

acquire and produce programs. The partnership
is called Tde-TV SBC Communicat ions (fl)r­
merly Southwestern Bell), Bell South, GTE and
Ameri.tech have [(lrmed a $500 million partner­
ship with Disney to creak a national progT<lm
StTVHT.

... BELL ATIA]\"T[C is pursuing many difl<-r­
ent paths simultaneously. It has formed
a partnership with two other large tcle­
phone companies to acquire and
produce programs. It also has ()]'fned a
partnership with )JYNEX to buy a
large wireless cable company. Using
wireless cable's over-the-air microwave
transmission and digital compression, it
will be able to olll>r 100+ cbantlcls of
TV Bell Atlantic believes that wireless
cable is a less expensive first step into
the video business, to be f<>llowed by
higher-end fiber systems when the costs
to build those systems come down. At
the same time, Bell A.tlantic is experi­
menting with a high-end fiber optic
system in Northern \iew.Jersey and
conducting a trial with low-end ADSI.
technology (i.e., video sent over regular
telephone lines) in Northern Virginia.

... A;\tERITECH is pursuing a relatively sim­
ple strategy. It is "overbuilding" cable
systems in its live-state tcrritory. This
means that it is building new cable sys-

terns in direct competition with existing
cable operators. The Ameritech systems
mix fiber and coaxial cable. They can
provide hundreds of channels through
the use of digital compression and can
evolve over time to provide advanced
services such as interactive TV In the
short term, however, it is becoming a
regular cable TV operator. At the same
time, it has formed a programming
alliance with three other large tele­
phone companies and the Disney
company.

... S.'IIET (SOlTHER'i 1'\1:W E'iCLAl'\D
TELEI'HO]\"I:) has a very ambitious plan
to completely replace its own copper
infrastructure with a sophisticated high­
capacity fiber broadband network. By
19CJB, SNET plans to reach approxi­
mately .')()(),OOO customers in
Connecticut (one-third of its overall
customer base) with a hroadband net­
work called I-SNET It hopes to
complete thl:' network by 2009. This
would placc Connecticut among the
tirst states to have a broadband libel'
optic network that is widely available to
homes, schools and businesses. SNET
has reported positive results from its
1995 video-on-demand trial that was
designed to test service appeal prior to
a large-scale service launch.

.. US \VEST is pursuing a strategy with
many components. It also has changed
direction Jrom an earlier strategy. Like
some other large telephone companies,
it submitted an ambitious plan to the
FCC to build high-end video dialtone
systems throughout its territory. It then
withdrew the video dialtone applica­
tions and announced a more modest
approach. This includes a market test
of a high-end fiber system in Omaha to
help it determine what path to pursue.
It is also evaluating wireless cable,
ADSL and direct broadcast satellite as
alternative delivery systems f(lr video.
In addition, it has invested in one large
cable company (Time \Varner Entcr­
tainmell1) and purchased a regular
cable system in Atlanta. It is rebuilding
this cable system in order to ofler more
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video services and to provide telephone
service over cable in competition with
the local telephone company.

01rect Broadcast Satelllte Serulces
Direct broadcast satellite services must

compete with cable TV, new telephone fiber
optic and coaxial cable systems, and wireless
cable systems. Many analysts believe that DBS
will be adopted by a modest share of L'.S. house­
holds. After competing with these alternative
svstems, however, DBS operators must then com­
pete among themselves for DBS customers. The
field is crowded and growing more croweled.

... PRlf\lEST\R is a medium-powered direct

broadcast satellite service that was
begun by six cable operators and Gen­
eral Electric to head off the onslaught
by high-power DBS operators. Primes­
tar uses a Ku-band satellite that can
deliver TV signals to a three-loot dish.
This is much smaller than the 1()-foot
TVRO dishes but larger than the 18­
to-20-inch dishes for high-pO\'\'er DBS.
Primestar began with a 10-channel ser­
vice but quickly moved to digital
compression, increasing its capacity to
73 channels. It also has attempted to
overcome the barrier of high equip­
ment costs by leasing the satellite dish
to consumers. A subscriber can lease
the equipment and receive a package of
channels for approximately $30 per
month. Like its competitors, Primestar
also offers pay-pef-view movie channels

and special sports packages, e.g., the
NFL, NBA and l'\HL offer packages of
200 to 400 games for seasonal f('es
ranging II'mn $69 to $ I49. Primestar

hopes to purchase additional sat
transponders and switch to sma]
dishes in 1996, pending FCC aF

... DIRECT TV is a high-powered I
vice that is owned by Hughes
Electronics, a subsidiary of Gen
Motors. DirecTV owns the satel
supports its service of 1.')0 cham
of these are pay-per-view). It ab
space on its satellite to a compel
DBS service U.S. Satellite Broal
ing. DirecTV is the most ambiti
DBS service to date. It invested
cant funds in the high-powered
as well as ground operations an(

. keting. In spite of these high in,

costs, it claims that it can be pre
with three million subscribers. ]
this goal, it has f()rged an impor
alliance with the National Rural
Telecommunications Cooperati'
market the service in rural area~

finding some resistance to the h
of hardware, DirecTV also has
to offer a monthly price that ine
lease of equipment.

... (;\1.\:\\ hSITllTL is a DBS ed

project funded by Hughes' Dire
uses the DirecTV satellite to tra

1.1-minute course-related segme
schools. In its pilot phase it is fn
schools, but the fully operationa
will charge $6,000 per school fo
courses (two science courses anc
English course). The programm
taped, but it lets students send {;
which may be read or displayed
sequent course segments.
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There are other operating and planned
DBS services, including US. Satellite Broadcast­
ing (owned by Hubbard Broadcasting and a
consortium of private companies), EchoStar and
AlphaStar. It is unclear how many DBS services
the marketplace can support. In Europe, where
DBS services were launched prior to those in the
U.S., there has been a consolidation of services
because multiple DBS providers could not com­
pete profitably. The same type of shakeout may
occur in the US.

~U[Srl~HS f~R PUBliC rfl[UISI~H

\\That do these commercial sector trends
and activities mean for public television? It is
important to assess the implications of commer­
cial trends for individual stations and public
television generally. Are new opportunities emerg­
ing for public television as a result of commercial
sector activities? Do any of the new services pose
a competitive threat? ylore fundamentally, which
of the new services are viable in the marketplace
and which are public relations hype?

Among the many issues that are rele­
vant to public TV, there are six noteworthy
questions that this section will examine:

... Do homes and schools have the neces­
sary equipment and means of access to
utilize these new services?

... \\That do these new technologies or ser­
vices cost, are people willing to pay for
them, and do they work?

Technology

... Will commercial groups shape the devel­
opment of new technology services?

... Will public television have access to the
500-channel cable environment and the
video dialtone environment of tele­
phone companies?

... Should stations participate in technolo­
gy trials with telephone companies,
cable operators and computer organi­
zations?

... What are the missing pieces in the new
technology environment and can public
television supply any of these missing
pieces?

Do IIOl\lI:c, .\:\ll c,Clf( )OLc, H.WL THL :\1~CI~c,c,ARY

EC2.UI'l\lE:\1 .\:\ll \IL\'\c, OI·\CCLc,c,I() I ·III.IZE

IHEc,E :\1,\\ c,ER\'I(!:c,.'

Ownership of equipment and access
vary a great deal based in part upon financial
resources, need and interest. In mid-1995, 64 per­
cent of US. households had cable service, 40
percent owned a personal computer, eight percent
used online services and five percent had a satellite
dish. However, these percentages change when
there is a strong need. For example, in Montana
and other rural states with relatively few cable sys­
tems, more than 20 percent of households have a
satellite dish. For this reason, a station must evalu­
ate ownership of equipment in its local market
and among the target group of users.

For schools, there are also many varia­
tions in ownership and access based upon the
location of the school district, the financial

K-12 PUBliC SCHOOlS

Percentage of lchools
With Access

Computer With TelecommunIcatIons Capability
Cable TU
Broaocast TU
Online leruices [Commercial. PublIC or Internet]
Int ern et
Closeo CIrCUIt TU
One-Way UioeolReturn Auoio On Computer
Two'Way UIoeo leruicelTwo-Way AUOIO

Source: US. Dept of Education, .National Centerjor Educational Statistics
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resources of the local community, and the com­
mitment of each state to technology as a
resource fill' education. In general, there is a rea­
sonably high level of ownership and access jl)r
many new services. A survey of K-12 schools by
the U.S. Department of Education in late 1994
jllUnd that approximately half of schools were
connected to an online service or the Internet
hut only three percent of instructional rooms
were hooked up. Teachers were the primary
users of these services.

\'VIL\I 1)( )IHESE KEWIIXII:'-JO('( l(;n:s OR SI:R­

VICES COSI, ARE PEOPLE \\II.L1'JC TO PAY FOR

THEIvJ, .\1\]) ])0 THEY WOR}('

Technologies arc ollen very expensive
when they are first introduced. vVhen black and
white TVs were introduced in the late 1940s,
they cost the average household the equivalent
of six weeks' salary. Over timc, economics of
scale bring the costs of technology down. Today,
mature technologies like TVs arc relatively inex­
pensive, more recent technologies such as
personal computers are much cheaper than jive
or six years ago, and new technoloi-,ries such as
HDTV are very expensive. In planning to ofkr
a new service, it is important to consider who
the likely USCI' groups will be in years I<L 4-h
and 7-10 of the service.

Many new technologies and services
are plagued with technical problems. Some
problems an' eliminated through de-bugging but
some are fundamental !laws. It is important to
rely on the expertise of your station's engineer­
ing stall' and reports lim)) reliable industry
sources not the press releases of those market­
ing a service or technology.

\VII.I. CO"I:VIERCL\1. (;ROtl'S SIL\PI: tilE m:n:l.­
()I'\I!::\I ()I' 'JE\\ TE<:I I,\()I.< )(;Y SEI{\'I( :ES:)

The interests of commercial groups
can shape the development of new technology
services cither because they develop them first
or because they can put enormous resources
behind marketing. In this sense, public television
should be aware of what technologies commer­
cial groups arc developing and which audiences
they arc targeting. The tough decision that ji)l­
lows is whether to join the direction or
commercial groups or movc in a diffcrent dirce­
tion. For cxample, commercial groups may
develop new tt'dmology services f(x consumers
and businesses, while ignoring education.

The importance of innovation should
not be overlooked. Public television has a strong
track record in developing innovative uses lor
new technologies. The use of satellite to distrib­
ute programming is just one example. Here,
commercial groups f(,llowed the lead of public
television. In other cases, however, public televi­
sion has developed innovative uses jill' a new
technology but the lack of interest by commer­
cial groups doomed the chances for the
innovation. Teletext (an on-demand text service
that piggybacks on a regular hroadcast signal)
provides an example. Public television developed
a number of innovative applications for teletext
but commercial groups showed little interest in
the technology. As a result, the technology was
m~ver marketed to consumers and thc innovative
applications never had a chanCt~ to be developed

\VILL PU~L1C TLLEVISI<>:\ H\\L .\CCESS TO THE

:)()()-CII\.'\'\EL C\HLE EI\VlRO'\\IL'\T\\D TIJL

\'JI)EO DL\LIO:\E E'\VIRO"J"dE'\'1 (H TELEPIIONE

( :O\IP\:\IES"

This is a crucial issue, with regulatory
and marketing components. On the regulatory
side, the Association of America's Public Televi­
sion Stations (APTS) has waged an intensive
campaign at the national level to secure access
f<lr public television in the new mega-channel
environments. However, the national ellllrt musl
be supplemented at the state and local levels.

It is equally important to show cable
and telephone companies that public television
is a vital asset in the new technology environ­
ment. Developing innovati\'<' new services is one
way to demonstrate the value of public televi­
sion. Audiencc research also supports public
TV's case. For example, PBS research shows
that cable subscribers who watch public televi­
sion regularly have a more positive attitude
about cable TV than cable subscribers who do
not watch public TV regularly. In other words,
public television adds value to cable.

SH(Jl'IJ) SIAlJUNS PARI'ICII',\TE 1'\ Tl:UJ'Jt lLO(;Y

IRL\LS \\'ITH '1ELEPH( >:\1, CO"W\'JII:S, C\BLE

( >PERc\ J( ) RS A'\D (:t)', IPI 'TLR () R(;, \:\ II" I'j( )f\S;)

Each station has to weigh the pros and
cons of participating in trials based upon its
resources and the potential benefits. Assuming
that it does not drain resources significantly,
therc are a number of potential bCllelits associ­
ated with participation in trials. First, it station
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gains firsthand experience in creating new ser­
vices, and adds to the skill-set of its employees.
Second, there is much to be learned from the
reactions of those who use the service in homes
or schools: do they like the service, how do they
use it, and are they willing to pay for it? Third, a
station can position itself to move into the mar­
ketplace quickly when and if the trial becomes a
regular service. There is also an intangible value
in being recognized as a "significant player" by
the cable, telephone and computing industries.

WIL\T\RL TilE \IISSI]'\(; PIECES I'\J TIlE :\L\\

IILII]'\OU )(;Y L.:\\'IRO;\i\lEJ'\T .\:"1) eX\ PI'HUC

lLLE\'ISIO\ SIPPIS .\\Y or THESE \IISSI\(;

PIU:):"'"

There are many missing pieces in the
new technology environment. For example,
where will the content come [rom, especially
local content? This is clearly a missing piece in
proposed interactive television systems. Second,
do we really know what end users in homes and
schools want? And, who do end users trust to
bring truly valuable services into the market­
place? Third, what social benefits or negative
eflects will be derived from new technology ser­
vices? And, who will assure that new services
bring positive social benefits?

These are missing pieces that public
television can supply. Public'rv has both a solid
track record in each area as well as the trust of
the public. Public television is a major producer
of content, especially local programming and
services, It has placed a strong emphasis on the
end user and there has been a demonstrated
trust in public television by its viewers. In addi­
tion, public TV has an established history of
using technology to benefit all components of
society--individuals, schools, government and
social organizations,

31"
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Press coverage about new media activi­
ties has missed an important story: public
television is a major innovator of advanced
telecommunication technologies and services.
While cable operators and telephone companies
have made headlines based upon promised ser­
vices, public television has been implementing a
broad variety of new services. These include
direct broadcast satellite services, multichannel
services, interactive programming, multimedia
and online computer services, among others.
The future communication environment will be
very exciting and public television is leading the
way to make it a reality.

What are some of the areas where pub­
lic television can point with pride to its
leadership role? There are several technologies
and services. For example, public TV is a lead­
ing provider of direct broadcast satellite services:
Georgia, Louisiana, Kentucky, Nebraska, South
Carolina and more than 20 states that partici­
pate in the Satellite Educational Resources
Consortium (SERC) all provide DBS services. At
a national level, PBS provides multiple channels
of direct broadcast satellite services. :'oJ0 com-

mercial broadcasters, cable operators or tele­
phone companies can match public television's
record of achievements in DBS.

Public television also leads in providing
multiple channels of service. More than three
dozen stations provide second and third chan­
nels of programming in their service areas, e.g.,
many program a second channel on their local
cable system. PBS also feeds multiple channels
to local stations.

In addition, public television leads com­
mercial broadcasters, cable and telephone
companies in providing online services, through
PBS Online, Learning Link, Community-Wide
Education and Information Service (CWEIS)
sites, and dozens of Internet sites. The same
holds true f(Jr interactive content: public televi­
sion has been creating interactive content for
more than a decade, including interactive tele­
courses, videodiscs and (more recently)
CD-ROMs. Public television's leadership role
also has included digital compression and multi­
media as well as important participation in
testing HDTV and video-on-demand.

~[l[Ll[O ][lfCOMMUHICRfIUH HL1IUIlitS ~y PU~ll[ l~ SrRTIOHS

Act I U I t Y Percentage of ltatlons

Haue eKlsllng two-way linK to local.
state or regional fiber optiC network
or plan link

56

Plan 10 purchase digital equipment In 1995 57

Prouide locally generated content on the
Internet for local community or
plan to prouide seruice

1B
I

Prouide PBl online serulces 10 65

lo cal com mun11 y L---.-------------
Program eKtra cable channel

Manage programming on cable for publiC.
educational. or gouernmenl access channel

\
I

I
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Source: CPB 1995 Annual Station Activity Surv~y (204 Re5pondent5)
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