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O f all the modern technologies, perhaps only the
computer can compete with the television in
terms of rapid evolution and the daily impact

on our lives.  The first five decades of television tell
two important stories about:

(1) The pervasive impact—for better or worse—of a
new technology on society.

(2) The interaction and evolution of technology,
competition, and industry structure.

Looking forward, we see at least two more de-
cades of rapid change driven by the increasing integra-
tion of three dynamic industries:  television, comput-
ers, and telecommunications.  This environment is
leading us to recognize a new industry, or at least a
newly-defined industry, that is as full of promise and
uncertainty as television was 50 years ago.

The business of this new industry is advanced
video services (AVS).1  AVS includes such services as
video on demand (VOD), interactive entertainment
and games, distance learning, home shopping, and
telemedicine.  The players in AVS include industries

providing content, technology, and network services.
Old-timers like broadcasters and cable operators are
being joined by newcomers from the telephone,
satellite, and computer industries.  The potential
impact of these new services—and new service
providers—on how we do business, how we advertise,
how we entertain ourselves, how we are entertained,
and even how we conduct our personal communica-
tions is just beginning to be explored.

This article addresses one aspect of this new
industry, namely, the patterns by which AVS will likely
be made available by suppliers and be adopted by
consumers.  These forecasts are intended to help
decision makers who are concerned with timing the
development of the advanced video services market
and the supporting infrastructure.

Defining Advanced Video Services

As illustrated in Table 1, video services can be
classified by the type of customer interface involved,
namely the television or the computer.  In the long
run, this distinction may evaporate but, for now, it
remains important.  This article focuses on the con-
sumer-oriented television services in the left column of
Table 1.  Multimedia and video services for business
and home personal computer users, examples of
which are listed in the right column, are as impor-
tant—if not more important—than television-based
services, but they’re topics for another time.

Which services qualify as “advanced” is subject to
some interpretation.  For our purposes, we assume
that advanced video services provide, at the least,
some minimal level of interactivity, since this is the
underlying theme of almost all advanced video ser-
vices from games to video on demand.  Interactivity
implies some level of consumer choice.  At the lowest
level, “choice” will be confined to selection and timing
of programs.  Consumers will have the ability to select
from a much greater range of traditional programming,
and they will have greater control over the timing of
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the selected programs, than they do with current pay-
per-view.  With this definition, the services currently
provided by direct broadcast satellite (DBS) broadcast-
ers qualify, with up to 175 channels of programming
including movies, sports, and special events.

Although, with this level of choice, television is
still basically a broadcast medium, over time, broad-
casting will begin to give way to narrowcasting.  As
the level of interactivity increases, “choice” will include
the ability to have some measure of control of pro-
gram content beyond selection and timing.  For
example, consumers might choose specific viewing
angles of a sporting event.  Assessing the appropriate
level of interactivity, in terms of both consumer
demand and the cost to provide such services, is a key
competitive decision facing all providers of advanced
video services.

Current DBS services fall somewhere between
traditional pay-per-view and what many people call
near video on demand (NVOD).  With NVOD, popular
movies begin on multiple channels at staggered start
times.  Video rental statistics indicate that most custom-
ers are primarily interested in the newest and most
popular (say, top 20) movies.  NVOD would make
these movies available every 15 minutes or so;  how-
ever, typical VCR functionalities such as pause, rewind,
and fast forward would not be available.  With the
limitation on the number of movies and without VCR
functionality, NVOD is a near, but not a perfect,
substitute for video rentals.

True VOD is a service in which the customer has
the ability to select and receive a wide range of video-

based content on a nearly instantaneous basis.  The
customer has full, VCR-like control (pause, rewind,
fast-forward, slow-motion) over the video stream.
True VOD requires a channel dedicated to each
customer, at least on a part-time basis.

Technologically, true VOD is a perfect substitute
for the video store.  As long as video rentals have
priority in the video release sequence, VOD will have
the same disadvantage that pay-per-view currently has.
Apart from this issue, any cost differences, and any
intrinsic social need to go to video stores (one that I
personally don’t share), VOD has the potential to
replace the video store.

In the longer run, however, advanced video
services are more than a glorified video store.  As
switched video permeates the communications net-
works and the distinctions between television and
interactive multimedia blur, the narrowcasting we
mentioned earlier will become a reality.  This does not
mean 500-channel television, but rather the ability to
select, from tens of thousands of programs, the
handful that interests you and your family.  For
example, the list for my household would include:

• Local news from Denmark (my wife is Danish, but
you or your spouse might be from some other
country, state, or city).

• Megaman Act III (our nine-year-old’s current
favorite videogame) for AVS.

• The interactive Barney channel (three-year-old).
• Teen video chatline (13-year-old).
• The International German Shepherd channel.
• And, for me, the University of Texas football

channel, the Technology Forecasting interest group,
and the NTQ Web site.

In the same timeframe that AVS begins to migrate
to higher levels of interactivity—the early 2000s—
another advanced video technology, digital high-
definition television (HDTV), will emerge as an
important force in video.  With its enhanced resolu-
tion, all-digital format, wide aspect ratio (ideal for
sports and movies), and compatibility with multimedia
computers, HDTV will be attractive in both large
screen and small screen packages.

Technologically, AVS implies digital compression
in the transport mechanism and new set-top boxes at
the customer location.  As interactivity becomes a
dominant factor for success, AVS will also imply digital
video switching.  At first, we expect the switching to
be limited to the headend for the distribution of video

Table 1
A Classification of Video Services by

Customer Interface

TV-Based Computer-Based

Basic Cable Access to On-Line Services
Pay Cable (Premium Channels) Access to Internet

Pay per View Videoconferencing
Near Video on Demand Telecommuting

Video on Demand
HDTV

Interactive Games & Programs
Transactional Services (Home Shopping, Banking)

Distance Learning

Source:  Technology Futures, Inc.
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services from a video server.  Later, we expect national
and international distribution through switched digital
wide area networks.  In either case, Asynchronous
Transfer Mode (ATM) will likely emerge as the domi-
nant switching technology.  By the time HDTV ad-
vanced video services (HAVS) becomes important, we
expect that AVS will reflect the advanced switched
features.  HAVS will add higher resolution, a wider
aspect ratio, and increased compatibility with comput-
ers and multimedia services.

Forecast for AVS Adoption

Again, AVS will evolve over time, reaching increas-
ing levels of interactivity.  So far, we have not at-
tempted to forecast every video service under consid-
eration, but instead, limited the problem by examining,
first, a general class of AVS services using the standard
television (NTSC or PAL), and, second, a class of
services under the label HDTV advanced video
services.  The first group encompasses everything from
DBS and near video on demand to fully-interactive
video services.

When measured as a percentage of all households,
video and consumer electronics adoptions generally
follow an S-shaped curve characterized by the
Gompertz model (or similar models).  In other words,
the percentage of households that have adopted the
technology rises slowly at first (though rapidly in terms
of annual percentage growth), speeds up for a while,
and then slows down again.  The pattern is caused by
a combination of factors including availability, cost,
value, diffusion, mortality (of equipment, and, some-
times, people), and technology improvement.  Gener-
ally, these factors balance out to yield the reasonably
stable and predictable S-shaped curve, although the
overall period for adoption varies among technologies.

Figure 1 shows the adoption curves for a series of
consumer electronics and video adoptions, along with
our forecasts for the adoption of AVS, which we
assume begins at 1% of U.S. households (estimated
DBS penetration) at year-end 1995 and then proceeds
at a rate equal to the average of the other adoptions.
The AVS forecast is shown by itself in Figure 2.  The
forecast implies that advanced video services will be
found in 10% of U.S. households by the end of 2001
and in almost half of U.S. households by 2005.

The forecast assumes that availability of terrestrial
AVS services is not an immediate issue governing AVS
adoption.  NVOD, or at least “near” NVOD, is already
available in the form of DBS to roughly half of all

households.  By the time interactivity becomes the
determining factor for customer choice of AVS, there
should also be significant terrestrial AVS availability.
DBS will find it difficult—if not impossible—to reach
the levels of interactivity possible in terrestrial systems.
In other words, DBS may get the ball rolling with
widespread availability of a limited form of AVS, but it
will face increasingly tough competition as consumers
are exposed to—and demand—higher levels of
interactivity.2

Forecast for Terrestrial AVS Availability

A significant question is how fast terrestrial AVS
will catch-up with and perhaps exceed DBS.  This, of
course, largely depends on the actions of the tradi-
tional terrestrial players, some of whom are already
getting into the DBS game themselves.  For this

Figure 1
Historical Analogies for AVS Adoption

Source:  Technology Futures, Inc.

Figure 2
Forecast for the Adoption of AVS

Source:  Technology Futures, Inc.
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forecast, we will assume at least one provider attempts
to provide terrestrial AVS with some sense of urgency.

Traditionally, video services have required signifi-
cant infrastructure investment by suppliers, and thus
the services have not become immediately available to
all potential customers.  In previous studies, we have
found that when availability (the percentage of all
households that are able to subscribe to the service)
increases in a typical pattern, coincidentally, the
percentage of all households (not just those with it
available) adopting the service follows the Gompertz
model.  Availability (the percentage of all households
that are able to subscribe to the service) typically
follows the Fisher-Pry model.  The Fisher-Pry model is
characterized by a symmetric S-shaped curve when the
percentage of households that can receive the service
is plotted over time.  The take rate (the percentage of
households which can receive the service that actually
subscribes) is simply subscribership divided by avail-
ability.  It starts out anywhere between 10% and 50%,
increases for a while, dips, and then increases again.
Figure 3 illustrates this relationship for pay cable
(subscribership levels off in this example because of
competition from video stores).3

We use the relatively stable relationship between
availability and adoption to determine the “ideal”
Fisher-Pry curve for terrestrial AVS availability to match
the “target” AVS Gompertz adoption curve we have
already derived.  If terrestrial AVS providers match this
ideal curve, they should get their fair share of AVS
customers.  Otherwise, lacking an alternative, custom-
ers will adopt DBS.

It is already too late for potential terrestrial AVS
providers to match this ideal availability curve since
terrestrial availability today is nowhere near 3%.  Thus,
we propose an alternative terrestrial availability curve
that reflects an attempt to “catch up” with the ideal
curve.  It assumes that terrestrial suppliers will reach
1% availability by year-end 1996 (on the basis of
existing trials and announced services) and an ex-
tremely fast buildup of availability after that time,
similar to that for pay cable in the 1970s and about as
high as we have seen.

The forecasts for AVS adoption and ideal and
projected terrestrial AVS availability are shown in
Figure 4.  We forecast that terrestrial availability for
advanced video services will reach 10% by 1999 and
50% by 2001.  The high rate of expected growth
reflects the level of competition among terrestrial
players (who gets there first captures the customer)
and the necessity to get in the game before DBS has
reached its full potential market.  While interactivity
may ultimately make terrestrial services more attractive
than DBS, customers that have already invested in DBS
equipment may be harder to convert.

Figure 4
Forecasts for the Adoption and

Availability of AVS

Source:  Technology Futures, Inc.
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Figure 3
The Relationship Between Availability,
Adoption, and Take Rate for Pay Cable

Source:  Technology Futures, Inc.

Forecast for HDTV Adoption

Before we can forecast the adoption of HDTV
AVS, we must first forecast the adoption of HDTV sets.
We accomplish this by first estimating when the 1%
adoption level is likely to be achieved, and then by
estimating the pattern of adoption using the Gompertz
model with color television as an analogy.

We posit that 1% penetration will be reached by
year-end 2000.  This assumes that the U.S. Federal
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Communications Commission (FCC) approves the
proposed standards in 1996 and HDTV receivers enter
the marketplace sometime in 1997 (which is consistent
with announcements that have already been made).  If
typical patterns are followed, initial commercial
broadcasting would begin in 1997 or 1998, with
several more years required to penetrate the first 1% of
the market.  The roughly four years from standards
adoption to 1% penetration is inconsistent with our
historical analogy (color TV), which took nearly eight
years to reach the 1% penetration point.  However, we
believe that the circumstances that surrounded early
color TV adoption reflect constraints, such as the
availability of programming, that will not apply to
HDTV.

Although we felt the pre-1% experience with color
television was not applicable to HDTV, we believe
that, after 1% adoption, color TV provides a good
analogy.  As evident from Figure 1, color TV was one
of the slower historical consumer adoptions.  Figure 5
shows our forecast for HDTV adoption, with about
one-half of U.S. households acquiring HDTV by 2010.
Even in the years of most rapid HDTV adoption, only
7% of households would be upgrading to HDTV in
any given year.  This is about the level of normal
replacements we would expect if a television lasted,
on average, 14 years.  Thus, our forecast does not
imply that people will rush out immediately to replace
their existing sets that are working fine.  It does
assume, however, that HDTV sets decline in price
similar to color TV sets in the 1960s.

Figure 5
Forecast for the Adoption of HDTV Sets

Source:  Technology Futures, Inc.
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HDTV AVS implies significantly greater network
capabilities in terms of bandwidth and switching than
conventional AVS.  To forecast HDTV AVS, we simply
assume that, if an AVS household acquires an HDTV
set, it will adopt the HDTV version of AVS (that is,
HAVS) if it is available.  We also assume that AVS
households are equally likely to adopt HDTV as non-
AVS households.  This means that we can multiply the
percentage of households with AVS by the percentage
with HDTV, yielding the percentage of all households
with HAVS.  This procedure is applied to our AVS and
HDTV forecasts in Figure 6.  HAVS is forecast to lag
AVS adoption levels by about six years, reaching 10%
in 2006 and 50% in 2012.  If AVS households are more
likely to adopt HDTV, as may well be the case, this
method will underestimate HAVS adoption, so this
forecast is conservative.

Figure 6
Comparison of AVS and HAVS

Adoption Forecasts

Source:  Technology Futures, Inc.
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We forecast the terrestrial availability of HAVS by
using the same relationship between adoption and
availability that we did for AVS.  The results for the
HAVS availability forecast are shown in Figure 7.
Terrestrial HDTV availability reaches the 10% and 50%
thresholds in 2004 and 2008, respectively.

Implications

In this article, we have barely touched on the
myriad of important issues involving technology,
markets, costs, etc. that bear on the decisions regard-
ing AVS.  However, the forecasts themselves hold
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several important implications, a few of which are
listed below.

First, they imply that DBS will have a significant
life, even if terrestrial service ultimately dominates.
Thanks to the prescience and commitment of its
pioneers, DBS simply has enough of a head start, with
a good product, to stay in the game well beyond most
people’s planning horizons.  Little wonder it is attract-
ing the attention of players hoping to get into the
action by marketing it.  The long-term question for
DBS is whether it can leverage its early market share
and returns on investment, and keep up with the level
of interactivity that is possible with terrestrial networks.

Second, terrestrial-based services will be hard-
pressed to stay in the AVS game at all.  They will have
to make significant investments quickly to start service
and evolve rapidly to higher levels of interactivity than
DBS.  Otherwise, they will be left with the customers
that cannot receive DBS and are not content with
standard broadcast offerings.  With video stores, cable,
telephone companies, and MMDS (wireless cable)
fighting over the leftovers, it may get ugly.

Third, the migration to HDTV is within the plan-
ning horizon of companies making substantial infra-
structure investments, which may be amortized over 10
to 20 years.  It surprises me how little consideration
terrestrial providers give to even the possibility of
HDTV adoption when they lay out their plans for
infrastructure rollout.

Finally, while there are certainly opportunities in
conventional cable television and its evolution through
pay-per-view, near video on demand, and video on
demand, these services do not significantly increase

Figure 7
Forecast for the Adoption and Availability of

Terrestrial AVS

Source:  Technology Futures, Inc.
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the total revenue pie.  New revenues that expand the
total communications revenue pie will come from
interactive digital services serving both computer-
based multimedia and television-based applications.
While these markets are not as certain or short-term  as
television, they are where the new opportunities lie—
information, commerce, communications between
people, telemedicine, distance learning, and really
exciting entertainment.  The adoption of on-line
services and the Internet, interactive multimedia, and
AVS are all on roughly the same trajectory, implying
significant wealth for those companies that can man-
age the synergies instead of getting caught in the
crossfire.  The well-deserved success of new television
players such as DBS notwithstanding, the best is yet to
come.  

1 This article is based on the research report entitled Advanced Video
Services:  Analysis and Forecasts for Terrestrial Service Providers, by
L. K. Vanston, C. Rogers, and R. L. Hodges (Austin, TX:  Technology
Futures, Inc., 1996).
2 By using terrestrial facilities for the back channel, DBS can provide
some level of interactivity, but this adds cost and complexity.
3 These relationships are documented in L. K. Vanston, J. A. Marsh,
and S. M. Hinton, Telecommunications for Television/Advanced
Television (Austin, TX:  Technology Futures, Inc., 1992).


