POINT OF VIEW

(1995 Mountbatten Memorial Lecture)

Telemedia: A Survival Guide to the Fifth Dimension

By John R. Forrest

ord Mountbatten’s passion for

machinery and innovative engi-
neering of every kind was well known.
The National Electronics Council was
his brainchild, founded to make sure
Britain did not neglect what he saw as
the key to the future — electronics.
He was remarkably farsighted,
because by the end of this decade,
electronics will be the largest industry
in the world, representing 10% of
world gross national product (GNP).
Last year, some 30 semiconductor
chips were made for every inhabitant
of the earth; this number will be
around 100 per inhabitant per year in
another ten years — a graphic illustra-
tion of how our lives have come to
depend on electronics, especially in
the industrialized countries.

In all his activities, Lord Mountbat-
ten was a man of fiery enthusiasm and
total commitment. Philip Ziegler, in
closing his biography on Lord
Mountbatten, wrote: “He flared bril-
liantly across the face of the twentieth
century. The meteor is extinguished,
but its glow lingers on in the mind’s
eye.” It is an exceptional honor for me
to give this 1995 Mountbatten
Memorial Lecture and to be part of
maintaining that glow.

I will start with some brief remarks
on a subject with which Lord Mount-
batten, with his naval background,
would have readily identified — navi-
gation. For mankind, the importance
of being able to measure the three
dimensions of position and the fourth,
time, has always been of the highest
rank.

Early competitive advantage in civil
or military environments was gained
through the ability to measure these
quantities more accurately than other
traders or adversaries. This is exempli-
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fied in the large effort that went into
charting the oceans and in chronome-
ter development in the 18th and 19th
centuries, but the advances in electron-
ics in the 20th century have made the
accurate knowledge of position and
time a straightforward matter. A clock
synchronized by radio waves to an
atomic standard can now be bought for
less than £100, and a GPS receiver
giving position accuracy to around 10
meters anywhere on the earth’s sur-
face costs little more than £200.

History

Navigating the fifth dimension —
which I call the telemedia environ-
ment — now emerges as the critical
process determining such diverse
aspects as safety of life, competitive
business advantage, and enjoyment of
leisure. Information has always been
of significance to mankind but was
limited in usefulness when the infor-
mation that could be gathered was lim-
ited to very short distances and was
frequently not very current.

Competitive advantage in the last
50 years has been focused increasingly
on the use of electronic technology to
increase the breadth and currency of
the information gathered. We are in a
situation where it is now technologi-
cally possible to gather numerical
data, text, pictures, and sound from
anywhere in the world and present it
essentially instantaneously to people,
not just in their homes, but where they
may happen to be.

This is the realization of the vision
of the President of AT&T, Theodore
Vail, who in 1910 talked of: “One sys-
tem with a common policy, common
purpose and common action, compre-
hensive, universal, interdependent,
intercommunicating like the highway
system of the country, extending from
every door to every other door, afford-
ing electrical communication of every
kind, from everyone at every place to
everyone at every other place.”

Many years later, politicians and
strategists have picked up this concept
and coined the term “information
superhighway,” but while this term is
the one most used concerning the pos-
sibilities that now exist, it is mislead-
ing and misses some of the key points
in Theodore Vail’s vision.

The future telemedia environment
will involve not a superhighway as
such, but a network of networks, some
optical fiber, some cable, some satel-
lite, and some wireless. Just as with
transport infrastructures, what it really
important is what runs on the infra-
structure. The recent technological
achievement is the ability to deliver all
our present communication media on a
global basis at a low enough cost to
encourage a strong expansion and
uptake of services. I feel that the term
“telemedia” represents this most accu-
rately. The revolution lies in the effect
that this will have on our patterns of
social behavior and commerce. It will
be a revolution at least as great as the
industrial revolution and will occur in
a duration about half of the 50-year
time scale of the industrial revolution.

It is not possible at this stage to pre-
dict the outcome of this revolution, yet
there is no question that it has started.
For the first three-quarters of the 20th
century, the major means of communi-
cation were neatly partitioned: tele-
phones for conversation; print for
mass distribution of text; cinema and
television for visual entertainment;
radio for news and musical entertain-
ment. Each had its separate licensing
and regulatory process.

The recent rash of mergers,
alliances, and acquisitions in and
across the broadcasting, communica-
tions, and information technology
business sectors show the frantic
attempts of the major players to under-
stand and position for advantage in the
evolving, but as yet unquantified tele-
media environment. These new rela-~
tionships are reducing the distinctions
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between different media in any given
country, but also between the media
industries of different countries.

Rather than attempt to be prescrip-
tive about the years ahead, let us try to
gain some insight into the likely evolu-
tion by looking at the forces which will
drive the revolution and the forces that
will restrain it. These forces may con-
veniently be discussed under the head-
ings of technology evolution, teleme-
dia markets, and regulatory issues.

Technology Evolution

Technology evolution has always
been a major destabilizing force
towards existing infrastructures, as
was the case in the industrial revolu-
tion. The technology evolution in the
present case is not that of steam and
machinery, but of digital technology.

Professor Alec Broers, in a lecture
to the Royal Academy of Engineering
last year, commented that: “Progress
with microelectronics will continue to
be the dominant force in the informa-
tion technology revolution for the next
twenty years.” There is much more
certainty behind this prediction than
behind most 20-year forecasts!

Particularly relevant in semiconduc-
tor chip development is the law named
after Gordon Moore of the Intel Corp.,
which notes that the processing capa-
bility, or the amount of semiconductor
memory on a silicon chip, doubles
approximately every 18 months.
Although empirical, this law has held
since the early days of integrated cir-
cuits, and there is good confidence
that it will hold for the next 20 years.

Computers and Software

The Acorn and Sinclair microcom-
puters of the late 1970s used a proces-
sor running at 1 MHz, with 32 kbytes
of random-access memory and a few
megabytes of sequential access audio
tape storage. In a mass-market PC
today, we now expect nothing less
than a processor running at 60 MHz,
with 4 Mbytes of RAM, and 300
Mbytes of rapid-access hard disk stor-
age.

An important driver for the evolu-
tion of such semiconductor-chip-based
products is the ability to reduce the
cost of the product by increasing the
integration of processing power or
memory on each chip, thereby lowering
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the total number of chips needed. In
memory, 4-Mbit chips are now a stan-
dard component, with 16-Mbit chips
coming into use, and 64-Mbit and
256-Mbit chips planned for introduc-
tion before the end of the decade.
Prototype 1-Gbit chips have just been
fabricated and will enter the market in
the early years of the next century.
Multifunction processors such as the
Pentium, which handle around 250
million instructions per second, are
being complemented by lower cost
digital signal processing (DSP) chips.
These can typically handle several
thousand million instructions per sec-
ond in dedicated tasks, such as digital
television picture processing and other
telemedia applications.

The other main driver for the evolu-
tion of mass-market digital products is
the software industry, which regularly
introduces new software (such as
Windows 95) with more comprehen-
sive or user-friendly features, all
requiring faster processing speeds and
more memory. The increasing conver-
gence between the software for the
business environment and that for the
home PC is also driving ever more
powerful machines into the mass con-
sumer market.

All the factors appear to be present
to continue semiconductor chip evolu-
tion at its present rate through the next
decade. On this basis, the semiconduc-
tor chip of the year 2010 will have the
same number of processing elements
as the human brain. The technology to
achieve this continued evolution in
microelectronics is already predictable,
although not yet implemented.

The challenges to implementation
lie increasingly in two areas: the
development of software or operating
systems for such chips and the enor-
mous costs of the semiconductor fac-
tories needed for their manufacture. In
order to achieve the necessary finan-
cial return on the very high develop-
ment costs and investment in manu-
facturing plant, manufacturers will
combine in consortia, such as the
recently announced £1.5 billion joint
venture project led by Motorola and
Siemens, and target very large market
volumes for the resulting silicon chips.
This implies a market in which the
chips are used as central components
of electronic devices of everyday use.

About the only applications one can
presently envisage that require such
computing and memory power lie in
the real-time processing of television
or other moving pictures, most likely
in parallel with sound, text, and data
— namely, telemedia services. This
targeting of mass markets with close-
ly-related semiconductor chips is yet
another important factor driving con-
vergence in telemedia.

Compression Technology

Of major impact in telemedia ser-
vices, a result of the enormous digital
processing power now conveniently
available, is the compression of pictor-
ial information to a low information
content without changing the appear-
ance of the pictures or video, There is
much redundancy in pictorial informa-
tion, which the eye does not need. For
example, an area of uniformly blue
sky does not need to have each tiny
element or picture cell specified and
stored or transmitted when each is
essentially identical. It is sufficient to
describe the boundaries of the area
with its intensity and color.

Similarly, in television pictures,
which are frames transmitted sequen-
tially every 1/25 sec, relatively little
changes from frame to frame, and it is
only necessary to store or transmit the
information which has actually
changed from the previous frame. It is
now routinely possible to compress
television or still pictures by factors of
between 50 and 100, radically chang-
ing the economics of storage and
delivery of television services in the
digital environment.

It is possible now to transmit
between 4 and 16 television services
digitally in a frequency channel that
previously carried just one service in
analog format and to deliver moder-
ate-quality video services and video-
conferencing over the telephone net-
work. The set-top satellite or cable
receiver that in the past has brought a
few tens of channels now becomes a
device capable of delivering some 500
program services, and the personal
computer becomes a video terminal.

Storage and Power

Information storage devices are also
evolving very fast, with a steady transi-
tion from magnetic to optical technology.

SMPTE Journal, May 1996
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The well known floppy disk has the
key advantage of being a read-write
device, on which the information can
be changed readily, but it is very limit-
ed for the large amounts of information
associated with pictures or video, typi-
cally storing only one or two high-reso-
lution pictures in uncompressed form.
The optical CD-ROM, with its 600-
Mbyte capacity, is better suited to mul-
timedia applications and costs around
50 pence to produce in quantity.

Already in advanced development is
the read-write CD, which will by the
end of the decade make the floppy
disk obsolete. Probably the most excit-
ing recent development is the agree-
ment on a technical standard for a very
high density read-only CD format for
video applications. This device uses
both sides of the disk and two layers
of storage, yielding up to 18 Gbytes of
storage. The critical challenge, which
has been met, was to have a CD that
could store a minimum of 5 Gbytes,
which is needed for one movie of two
hours’ duration.

Less in the public eye perhaps, but
equally important, are the develop-
ments in battery technology. Hewlett-
Packard has recently announced a
zinc-air battery for its Omnibook note-
book computer, which gives five times
the energy density of standard nickel-
cadmium batteries and promises to
change the present rather limiting bat-
tery life of such devices.

The technology is therefore in
excellent shape, and the much larger
and more challenging questions lie
around the markets which will use this
advanced technology.

Telemedia Markets

A definition of marketing that 1
have always liked runs, “Marketing is
not the art of finding clever ways to
dispose of what you make; it is the art
of creating genuine customer value,
helping your customer to become bet-
ter off.” Indeed, apart from the few
who will always buy the latest gad-
gets, consumers do not buy products
for their technological innovation, and
this is particularly true of telemedia
products. Consumers buy new media
services which they consider value for
money and which change lifestyle in
appealing ways, the product being the
route to obtain these services.
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An increasingly used generic name
for such products is “lifestyle prod-
ucts.” Examples are the mobile phone,
the fax machine, the PC, and the satel-
lite receiver. The phenomena govern-
ing the growth of lifestyle products are
complex, but the growth in the past
has nearly always followed a similar
pattern, known as the “hockey stick”
curve. A slow initial market penetra-
tion of a relatively high-priced prod-
uct, largely in the business or profes-
sional community, is followed by a
critical point where the decreasing
price and increasing perceived benefit
causes a rapid takeoff in the much
larger consumer market, driven
strongly by the further price reduc-
tions obtained through large market
volumes.

Although the profit margins may be
higher in the business user market, the
prize goal for a manufacturer or ser-
vice provider is to achieve rapid pene-
tration of the potentially very large
consumer market, To tackle this and to
overcome the very justifiable reluc-
tance of consumers to commit signifi-
cant sums of money to products that
may become obsolete rapidly, service
providers are now subsidizing the cost
of products so that little initial capital
outlay from the consumer is required,
but the service provider recoups the
cost through the profit margin on the
supply of services over a period of one
or more years. The provision of
mobile telephones is an example of
this. Such a process, or equipment
rental schemes, may be the only way
in future to launch telemedia products
into the mass markets. The cable tele-
vision industry is an example of one
that already operates in this way, pro-
viding the set-top interface unit to the
consumer as part of the service and
eliminating the consumer’s worry
about obsolescence.

Increasing Consumer Demands

Since the services are the key factor
in telemedia market growth, we must
focus on the new services that are like-
ly to be required. For many years, most
of the European countries were accus-
tomed to having only a few national
radio and television services. Around
1990, the multichannel television revo-
lution started in Europe, driven by
direct-to-home satellite delivery and

steadily increasing cable systems. With
the growth in number of the Astra
satellites, there are now some 60 tele-
vision program services, including
over 25 in the English language, avail-
able to satellite and cable homes.

Although technology played its part
as an enabler, the secret of success of
satellite television was the negotiation
of exclusive rights to the screening of
hit movies and key sporting events.
This had an interesting side effect in
assisting the revitalization of the
movie industry and live sports. For
example, the battle to obtain rights led
to the amount being paid to World
Cup Cricket rising from £150,000 in
1988 to £1 million in 1992 and £7.5
million for 1996. Interestingly, despite
satellite broadcasting being the driver
for this part of the television revolu-
tion, cable will steadily overtake satel-
lite as a multichannel delivery medi-
um, because of its ability to integrate
other services such as telephony and
provide an interactive path. In all like-
lihood, a change from the present
position of uneasy alliances between
satellite and cable operators will occur
to one of strong competition to win
and keep the customer, the satellite
television companies engaging in joint
ventures with telecommunication
operators to provide a multiservice
offering. This may provide some inter-
esting challenges for regulators!

It is noticeable that the achievement
of customer loyalty (or the avoidance
of “churn,” as it is called in the cable
television industry) is a major priority,
receiving greatly increased emphasis in
the U.K. in recent months in all service
and retail sectors. For example, virtual-
ly all the major retail chains now have
“loyalty” cards, offering benefits to
regular shoppers for their exclusive
custom. The Financial Times reported
recently that sales booked to retailers’
own store cards have increased 17% in
the last year. An important aspect to
the retailer is his ability to track cus-
tomers’ purchases and target them with
promotional offers. This will be an
increasing feature of the telemedia
environment also.

The Economics of Multichannel
Television

There are some stark economics
concerning the multichannel television
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business today. The proportion of con-
sumer spending going on “leisure” is
around 8% in the major European
countries, and when inflation is taken
into account this figure has changed
little over the last ten years. A conclu-
sion that was drawn in an analysis by
Screen Digest is that “The disposable
element of income available for dis-
cretionary spending, after accounting
for housing and other major cost items
will not vary significantly when pay is
more or less keeping pace with infla-
tion and interest rates are not subject
to severe fluctuation.” The implica-
tion, therefore, is that there is relative-
Iy little new revenue for the growth of
media services and that new services,
to a first approximation, cause a redis-
tribution of revenues across the vari-
ous services.

Although not a media service, the
National Lottery is an interesting
example of such redistribution, with
nearly £100 million per week having
been shifted away from the previous
income to bookmakers, football pools,
charities, and general retail sales in the
“impulse buy” category. Within media
services, a graphic example of the
redistribution is seen in the effect that
the start of satellite broadcasting in
1989, with its movie channels, had on
video rentals.

Between 1981 and 1989 in the
U.K., the video rental business grew
from some £50 million per year to
nearly £600 million per year. In the
years since 1989, the revenues have
declined to around £440 million per
year. Without the satellite movie
channels, it is reasonable to assume
that the video rental business, as a
slowly growing lifestyle service,
might now have a turnover of around
£1 billion per year, so some £500
million of potential business has been
lost to satellite broadcasting, and this
figure indeed matches quite closely
the income derived from subscrip-
tions to the encrypted pay-TV chan-
nels.

The way in which this redistribution
occurred leads to a conclusion about
the availability of revenues for new
markets. If a new media service offers
a more attractive and, in the con-
sumer’s eyes, cost-effective replace-
ment for a previous service, the new
media service can show very rapid
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growth, even in the space of a year or
two, to the detriment of the previous
service, as has been the case with
videotape rental. Where the new
media service involves a lifestyle
change, requiring redistribution of rev-
enues across completely different sec-
tors of consumer spending, the time
scale for growth will be much longer,
maybe requiring 10 or 15 years to
achieve critical mass in the market. It
has, for example, taken some 15 years
for the mobile telephone to achieve the
present widespread use. It is well up
the “hockey stick™ curve now, with
over 50 million users worldwide,
approximately half of those users hav-
ing joined in the last year.

If one considers the revenues now
flowing into U.K. broadcasting, they
are still dominated by the license fee
supporting the BBC and by advertis-
ing income supporting ITV and the
Fourth Channel, although there is
some growth associated with pay-TV
services and advertising on satellite
and cable. In round terms, the terres-
trial services correspond to revenues
of about £200 per year per viewing
household. The cost of providing the
program services on the four terrestri-
al channels thus works out on average
at around £90,000/hr. Major series
like “The Bill” or good drama cost up
to £400,000/hr, making it necessary to
have a significant amount of lower
cost imported game shows, soaps, and
repeats in the overall schedule.

Although major economies have
been made in the television industry in
the last few years, the inescapable fact
is that good programming costs
money. Although electronically gener-
ated scenes (and even actors) hold
some fascination for the future, it is
not yet clear that such “virtual envi-
ronment” techniques will involve a
dramatic lowering of costs while
maintaining program quality in an
environment of a massively increased
number of program services.

A comparison of the projected rev-
enues flowing into broadcasting with
the projected future number of pro-
gram services leaves the conclusion
that, unless there is some means to
extract new revenues from the con-
sumer, the quality of programming
must on average decline as the number
of services increases.

Revitalizing Television

Equally worrying is the conclusion
that the conventional form of televi-
sion, to which we have become accus-
tomed over the last 50 years, is now a
mature market. Despite the enormous
increase in the number of program ser-
vices over the last few years, there is
now a decline of some 2% per annum
in the average weekly viewing hours.
Advertisers, who spend very large
budgets in television promotion of
their products and services, are
becoming increasingly concerned
about the effectiveness of the medium;
they are showing greater desire to
influence program content in order to
maximize their advertising impact,
and they wish to have better means of
measuring the effectiveness of their
spending.

To attempt a revitalization of televi-
sion and draw in new revenues, two
potential new markets in program ser-
vices are being targeted: theme chan-
nels (sports, hobbies, and special or
ethnic interests), and interactive ser-
vices. Digital compression technology
has made the theme channels more
viable, because in this domain a televi-
sion broadcaster can now run a whole
operation with very few people and
low overhead.

The business comprises the acquisi-
tion of the necessary material and its
preparation for transmission. The trans-
mission can be carried out as part of a
multiplex of services under the umbrella
of a major broadcaster, who also pro-
vides the infrastructure for subscriber
management and revenue collection.
The dominant cost is therefore the
acquisition of program material, but
simple economics shows that for a sub-
scription theme channel] broadcasting 12
hr/day to an audience of 1 million, each
paying a £5/month subscription charge,
allows not much more than £10,000/hr
to be spent on programming.

It is critical, therefore, that such
theme channels have worldwide reach
to gain the necessary audiences. This
thematic approach has worked in the
newsprint and magazine publishing
world where, despite an overall and
continuing decline in the newsprint
market, there has been growth in spe-
cial interest titles as part of the portfo-
lio of a few major publishing houses.

SMPTE Journal, May 1996
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Interactive Services

Interactive services, however, are
now representing the major hope for
achieving growth in the television
market. Television has for many years
been a locally-interactive medium,
both through channel selection and the
access to teletext information services.
Neither of these required a return path
from the television set back to the
broadcaster. Systems now under trial
involve the use of a return connection,
usually over the normal telephone line
provided by BT or the local cable
company. Such a connection permits
full external interactivity and, in prin-
ciple, allows the provision of a range
of services such as:

* Access, at a time convenient to the
viewer, to program material stored by
the broadcaster (movies, repeats,
news)

* Video games and the ability to
have contests with remote players

* Home shopping facilities

* Home banking facilities

It is fair to say that there is as yet
little understanding of the market
interest in these various facilities; a
sizable amount of activity around the
world is centered on large-scale trials
with the objective of trying to under-
stand what is of interest and of value
to the consumer. The BT trial involv-
ing 2,500 households, four public
access terminals, and eight schools
around Colchester and Ipswich is one
of the leading trials in the world. It
will provide much valuable under-
standing of what the consumer wants
and the price sensitivity of services.
There is no doubt that if the right
approach can be found, there is the
opportunity to transfer large amounts
of revenue flow from conventional
sectors into the telemedia services sec-
tor. A key factor will be the user-
friendliness of the electronic interface
with the customer. We must not repeat
the situation of difficulty that most
people have had in programming their
VCRs!

The market for home shopping, for
example, was analyzed by Goldman
Sachs in 1993. They noted that the
total retail sales market in the U.K. is
around £150,000 million per year; at
present some 3.8% of these sales are
carried out as home shopping, mostly
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through catalogs and telephone order-
ing, only 0.01% through television
shopping.

While one would not suggest that
conventional shopping will disappear,
home shopping has an important role
and is a growing business because of
the convenience it offers in our
increasingly busy lives and congested
traveling environment. There is a will-
ingness, therefore, to pay a small pre-
mium for the service, since there is a
lifestyle benefit and saving in travel
costs.

Home shopping via television is as
yet a small part of the overall market,
but again growing strongly. QVC, the
home shopping channel, recently
announced its best ever results with
sales of £9 million for the last quarter,
a doubling since the equivalent period
last year. In the U.S., while the per-
centage of retail sales done by home
shopping is similar to that in the U.K,,
television shopping is 0.2% of the
total, 20 times that in the U.K. Clearly
there is much opportunity for growth
in this sector, but a vital factor for suc-
cess will be related to implementing a
delivery system that is both rapid and
accommodates delivery within a nar-
row time window specified by the cus-
tomer.

Remote banking through the use of
automatic tellers in most public places
is already an accepted and most useful
feature of our banking environment. It
is difficult to envisage a home banking
service for which the consumer will
pay extra. Recognizing that challenges
to the existing High Street banks are
coming from new organizations,
unburdened by the legacy and over-
head of High Street premises, it is
likely that customers will be expecting
reduced banking charges as a result of
the move to electronic banking.
However, as banking in High Street
disappears and access to bank staff is
replaced by video kiosks and video
access from the home, the revenues
that were associated with the mainte-
nance of the many physical premises
will be directed, although at lower
level, to the maintenance of the tele-
media infrastructure.

Video-on-Demand

Another interactive service that is
attracting much attention is the deliv-

ery of television programming, such as
movies, news, or episodes of popular
series of the viewer’s choice at a
moment’s notice. The market for this
video-on-demand (VOD) service is
most difficult to predict. The VCR,
now in the majority of homes, already
allows the viewer to reschedule pro-
gramming to more convenient times.

It seems clear that people are not
willing to pay a significant premium
over the cost of videotape rental for
the convenience of being able to make
their selection from home, and this
sets a major challenge to developing
the business. The whole process of the
release of movies, from the initial
launch in the cinema through launch
on videotape and, finally, launch to the
pay-TV and network television mar-
kets, is a process very tightly con-
trolled by the film studios to maximize
and protect revenue.

Through this regulation by the
movie industry, the newer technology
of video, rather than killing the cinema
market as might have been expected,
has brought vital new revenues into
filmmaking. Cinema attendance has
doubled in the last decade and is now
showing strong growth thanks to new
multiscreen cinema multiplexes and
high-profile advertising prior to film
release. Some 500 films are made each
year, the majority of very mediocre
quality, but the industry survives on
the few percent of these which become
significant box-office hits.

Since the major customer attraction
with VOD would be to see such hits
more quickly in the home, it seems
that for VOD to succeed, a significant
change in the pattern of release dates
would be required and this the studios
may be reluctant to see. The future of
VOD thus lies largely in the hands of
the film studios. Indeed, the VOD
market in the U.S. is very slow in
developing, and where such services
are available they represent a very low
proportion of total revenues for the
service providers.

Television Versus PCs

There is now considerable debate
about whether the PC or the TV will
be the focus for growth of telemedia
markets, since the PC already has a
head start in interactivity.

For many years, the production of
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television sets has seen a steady
increase. The world production of TV
sets stands at around 110 million units
per year, with an annual growth rate of
around 3% per year, but this increase
in the market is almost entirely in the
developing countries. In the developed
and industrialized economies, such as
the U.K., where most homes have at
least one set and 50% have more than
one, the market for sets is mature, with
consumers more interested in spending
money on the new lifestyle products
and delaying the replacement of sets
for as long as possible. Some 4 million
sets were sold in the U.K. last year,
split almost equally between large-
screen and small-screen versions.

For comparison, the worid PC pro-
duction stood at 55 million units in
1994 and is increasing at 27% per
year, at which rate it will overtake TV
set production around the end of the
decade. In the U.S. in 1994, over 7
million personal computers were sold
for home use, exceeding the number
of television sets sold that year and
bringing the PC into some 35% of
homes. In the U.K., a very similar sit-
uation is developing, bringing home
PC penetration to just under 30%.
Some recent surveys have shown that
in homes with a PC and a TV, the PC
is being used for an average of 18
hours per week and the television for
less than 10 hours.

A new development that could lift
the television set market is the work
going on in Japan on large-scale flat
displays. It has for many years been a
dream to have a large television screen
that would hang on the wall, eliminat-
ing the bulk and weight of current
large-screen sets. Development of
such large flat-screen displays using
plasma technology has now reached
the point where Japanese companies
are making an enormous investment in
manufacturing plants to bring such
products into the marketplace around
1997.

The main uses of the PC have in the
past been work or games-related, but
this is changing rapidly with the emer-
gence of the networked multimedia
PC — a personal computer with CD-
ROM drive and a telephone modem to
connect with on-line information and
communication networks. It is this
interconnectivity, or interactivity over
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the global Internet network, which is
now enhancing strongly the growth in
the PC market. In recent wars or natur-
al disasters, those on the Internet have
been able to receive and respond to
direct accounts and news from those at
the scene, well in advance of reports
being put out by conventional radio
and television news services.

The Internet

Like many entities which suddenly
achieve prominence, the Internet has
been in existence for a long time. It
was derived from a U.S. government-
funded initiative, known as Arpanet,
started in 1969 to provide computer
links between government scientific
research establishments and universi-
ties, so that closer contact and more
rapid interchange of information could
occur on research projects. The
telecommunications network linking
the computer terminals was funded by
the U.S. National Science Foundation.

The so-called “Internetting” project,
as part of this initiative, began in
1973, over 20 years ago, and was the
start of bringing other research insti-
tutes and universities around the world
on to the network. During the 1970s
and 1980s, the network of researchers
grew and, driven by the innovative
and open character of the users, the
capabilities of the Internet expanded
as quickly as the technology develop-
ments allowed. Researchers quickly
developed techniques for sending pic-
tures and sound, as well as data, over
the network.

A key development by Tim
Berners-Lee, one of the researchers at
CERN in Geneva, then occurred. The
Internet was at the time not user-
friendly, and it required good know}-
edge not only of how to use it, but
where information was located. He
realized that there would be great ben-
efit in being able to link information in
different research projects in an infor-
mal way, and he developed a tech-
nique using software known as hyper-
text mark-up language (HTML),
which embedded one-way pointers in
documents directing the user immedi-
ately to any other relevant information
(pictures, text, audio, or data) held in
computers connected to the network,
regardless of where they existed in the
world. This development led to what

is now known as the World Wide Web
(WWW) or simply “The Web.”

In the early 1990s, it was realized
outside the academic community what
a powerful information and communi-
cation tool the Internet had become.
Commercial service providers quickly
came into existence, providing their
own proprietary computer nodes,
linked by telecommunication lines
leased from the major international
telecommunications service operators,
and connected into the existing
Internet. This offered essentially
worldwide computer networking facil-
ities to anyone who signed up to a ser-
vice contract involving a monthly fee.

The fee structure, however, was
totally different from that for tele-
phone service in that not only was the
fee much lower than that for telephone
service and a considerable amount of
usage was already included in the
monthly fee, but that the costs of use
were independent of the distance
between the communicating parties.
With the recent announcement of soft-
ware that enables telephone calls and
other audio services to be sent over the
Internet on a similarly low and dis-
tance-independent tariff, the impact on
the whole telecommunications world
tariff structure could be enormous.

The growth in the use of the
Internet has been exponential. The sta-
tistics associated with it are not accu-
rately known because it is a network
that grows organically, developed by
the users, with little central planning
or control, unlike all telecommunica-
tion networks of the past. The esti-
mates are that the Internet, and the
associated networks of commercial
on-line service providers linked to it,
now involve some 40 million users
who are linked through some 7 million
computers acting as nodes in the inter-
connected networks. It has become a
true “network of networks,” which
some authors have likened to a com-
munity of 40 million people with no
police, no government, no laws, and
no taxes!

The academic community is well
accustomed to the Internet and uses it
as second nature for electronic mail,
exchanging of reports, and access to
information sources worldwide. The
rapid growth now is in the business of
the commercial on-line service
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providers who serve the business com-
munity and home user with an increas-
ing range of electronic services.
Indeed, with the growth in this sector,
the NSF in the U.S. is now terminating
the funding for the original Internet
network, its initiating role now com-
pleted.

Commercial On-Line Use

With the growth in the number and
complexity of services on the Internet,
the access and operating software that
creates the Web has become essential
to the new community of nonacademic
users. Some 20,000 business already
do over £150 million of trading elec-
tronically each year, and this is pre-
dicted to rise to several hundred bil-
lion pounds within a decade.

Apart from internationally required
services such as insurance, finance,
and law, it is an ideal trading place for
companies with specialty products
(such as gourmet foods, wines, and
crafts), since they can at very low cost
trade worldwide. Some companies in
this category in the U.S. are already
doing a quarter of their business over
the Web.

Larger companies, particularly in
the electronic and automotive equip-
ment sectors, are using it for customer
care, such as assistance with product
or service information, installation, or
troubleshooting hints, and distribution
of new software. The DTI in the U.K.
has spotted that key elements of com-
petitive advantage may lie in the way
the Internet is used commercially and
is seeking to provide major encourage-
ment to U.K. companies to develop
Web sites.

The main problem now arising for
the home user of on-line services is
the relatively slow access provided by
the telephone line modem. Despite
very rapid evolution of modems over
the last couple of years from 2.4
kbits/sec to 9.6 kbits/sec, then to 14.4
kbits/sec and now the latest to 28.8
kbits/sec, the low speed of download-
ing large amounts of text, pictures, and
particularly video, is very frustrating.

There is an urgent requirement
building among active users for higher
data rate connections, such as can be
provided by 64 kbit/sec ISDN lines,
and even 2 Mbit/sec connection where
downloading of video material is
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important. Although there are some
500 electronic newspapers on the
Web, such services will only really
take off when these higher data rate
connections are provided cheaply.

The price of ISDN connections has
been kept high in the U.K., by contrast
to France and Germany, but with com-
petition to BT now coming strongly
from the cable companies in these
higher data rate links, the situation
should improve rapidly. Digital direct-
to-home satellite channels and the
newly-announced proposals in the
U.K. for digital terrestrial channels
will undoubtedly offer great opportu-
nity for fast downloading to the home
PC or TV. It is likely that, bearing in
mind what has been said earlier, there
will be a greater market on these
emerging digital transmission tech-
nologies for a variety of new interac-
tive services than for more of the tra-
ditional entertainment programming. It
may or may not be the traditional
broadcasters that provide these!

Teleworking

The growth in use of the PC in the
home environment is already having
an effect on our working lives through
the ability it gives to conduct business
from home. Teleworking, or telecom-
muting, already involves close to 5%
of the work force in the U.S., and this
proportion is expected to rise to 10
tol5% by the year 2000. The corre-
sponding percentage in the EU overall
is below 1% at present, but is about
1.25% in the U.K. and is rapidly
increasing as a result of the high num-
ber of home computers in this country.

The popular concept of a telework-
er being someone who spends all
his/her working time in the home at a
computer, devoid of other business
interaction, is far from reality. The
majority of teleworkers only work
from home for part of the week, the
rest of the time being spent in the nor-
mal interpersonal working environ-
ment.

Computer companies like IBM and
DEC have been the first to embrace
the telework concept, and each has
many thousands of teleworkers. More
recently, companies in the retail sector
with geographically distributed outlets
have been making increasing use of
teleworking managers and staff. Also,

in the remoter areas of the country,
televillages and telecottages are grow-
ing in popularity. Wales, for example,
has over 50 telecottages, each typical-
ly with modern communications, com-
puting, and videoconferencing facili-
ties. They act as communication, train-
ing, and electronic business hubs, pro-
viding facilities and an electronic
interface to the world for small local
businesses.

A new televillage, developed by
Acorn Televillages at Crickhowell in
the beautiful Brecon countryside, has
houses linked by fiber optics to a work
center with modern electronics and
communications facilities. This allows
in very pleasant surroundings a flexi-
ble arrangement of work either from
home or, in the company of others at
the adjacent work center, on activities
which can be carried out remotely for
clients or companies around the world.

These new patterns of work have
been shown to result in significantly
increased productivity and are also of
great appeal to women who wish to
pursue certain professional careers
while bringing up a family. The envi-
ronmental advantages are also signifi-
cant; a study by Arthur D. Little indi-
cated that if teleworking became 20%
of the total, the environmental impact
would be significantly greater than all
of the energy conservation measures
that have been implemented in recent
years.

Teleworking also brings great sav-
ings in business office costs, since
office facilities need only be provided
for the time that a teleworker is actual-
ly present at the company premises.
While such a development in the pat-
tern of work is entirely logical, it
requires an interesting social adjust-
ment for an individual to lose the
accustomed privilege of personal
office territory in the form of a desk or
room or of exclusive access to a given
secretary. A teleworker therefore
becomes used to “the office” being
resident in a computer, accessible
from home or from company premis-
es.

An individual now has the ability to
carry around and work with a particu-
larly relevant or current subset of the
total office information on a laptop
PC. Some 50% of PC sales are now
laptops, demonstrating the increasing
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popularity of this habit. The develop-
ment of very compact, credit-card size
modems to connect such laptops to the
fixed telephone network, allowing
remote interactivity wherever a tele-
phone socket exists, has enabled the
laptop to become an even more power-
ful teleworking tool. This capability
has been even further extended recent-
ly with the availability of modems to
allow true portable working over the
GSM digital cellular network.

Teleworking will receive an even
greater boost in the very near future,
with personal videoconferencing facil-
ities being a standard feature on the
next generation of PC. While video-
conferencing can never replace direct
personal interaction, there are proba-
bly at least a quarter of all meetings, if
not more, that can be carried out over
a videoconference link with no per-
ceived disadvantage, but a major bene-
fit in the avoidance of frustrating trav-
el. Some insurance companies are
using video links, provided through a
PC and tiny camera connected to the
telephone network, to examine and
record damage to motor vehicles in
accidents. This reduces greatly the vis-
its of loss adjusters and has given
reported productivity gains of a factor
five or ten; it has major impact in the
responsiveness and competitive posi-
tion of the insurance company in the
market.

The fall in the cost of videoconfer-
encing equipment used for business
meetings has been dramatic over the
last few years and competition
between telecommunication operators
is slowly bringing down the usage
charges for the linking circuits. When
this competition really starts to have
an effect in the international link mar-
ket, presently very much of a cartel,
there will be a further enhanced uptake
of videoconferencing.

Establishing User-Friendliness

Despite the very rapid growth in the
numbers of personal computers in the
home environment and the strides that
have been made in software, the PC is
far from being a user-friendly device.
Larry Ellison, CEO of the Oracle
Corp., put it more strongly: “The PC
as we know it is a ridiculous device
and much too complicated. The future
lies with a completely different device
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called an information appliance, which
accesses intelligence around the net-
work.” Although Bill Gates, chairman
of Microsoft, might disagree, it seems
that Ellison’s view is shared by some
of the consumer electronics industry.
We are starting to see a range of new
telemedia products appearing on the
market. Olivetti, for example, has just
launched “Envision,” a unit that
attaches to the television set and has
the functions of:

¢ A powerful PC with Windows 95
software and Internet access

* A player for audio-CD, photo-CD,
video-CD, and CD-ROM

* A fax and answerphone

Philips, with its “Screenphone,” has
put a screen and computing power
together with a telephone, giving
Internet access for e-mail and other
on-line services. Intel has announced
“Intercast,” a system using the teletext
lines in the television broadcast signal
to bring news and entertainment to the
PC. HP meanwhile has just announced
the “Omnigo,” combining personal
organizer computing with a GSM
phone giving mobile computing and
data networking. HP too has done pio-
neering work in developing low-cost
high-quality printers for the mass-mar-
ket. Despite the advances in the elec-
tronic medium, paper will be around
for a long time, because of its conve-
nience.

BT has attempted the ultimate in its
research labs, with an “office on the
arm” concept to test the utility of a
variety of combined mobile computing
and communications techniques for
the future.

In practice, I do not expect to see a
battle between the PC and TV, in con-
trast to what some observers have pre-
dicted. The technologies behind the
screen will converge, and the head
start of the PC in interactive services
may be the ingredient that provides
very necessary support and growth to
the traditional television business in
the years ahead.

Regulatory Issues

It is interesting to note that, by com-
parison with the many billions of
pounds invested in technology devel-
opment and in market assessment tri-
als in the telemedia sector, the invest-
ment in shaping the optimum regulato-

ry environment for the future is tiny. It
is a great tribute to those in the regula-
tory sector that our developments in
telecommunications, television, and
radio have progressed so much
through the innovative interaction of
business pressures and regulatory
requirements. The challenges ahead
are even greater, however, as the
media converge and even greater
attention needs to be paid to the future
of the regulatory environment, or
progress and social benefit will suffer
— either through over-regulation sti-
fling opportunity or under-regulation
allowing monopoly exploitation and
bias. In the years ahead, the regulators
have a much more challenging task
than either the technologists or the
entrepreneurs.

Copyrights

The maintenance of copyright, in
this electronic environment where pic-
tures, text, and data can be copied,
altered, and distributed in near effort-
less and instantaneous manner, is
already a major challenge. With a
future massive multichannel television
program environment, hungry for
material, it will be increasingly diffi-
cult to enforce copyright legislation.
The process has already in practice
started to collapse with the ubiquitous
and uncontrolled use of the photocopi-
er. It is likely that the structure of the
future telemedia industry will need to
reflect the requirement to achieve the
prescribed financial returns while the
material is under the close control of
the originators or their affiliates.

Cross-media ownership will
become an increasingly important and
difficult issue for regulators as the
technology continues to destroy the
boundaries between previously sepa-
rate and neatly compartmented media.
For example, it is a perfectly justifi-
able approach for those with major
businesses in the print medium to
migrate to the electronic on-line ser-
vices; it is not only justifiable, it is
essential for them to do this to main-
tain the growth expected by their
shareholders. Yet in this process, it is
vital for the public at large that their
information and entertainment come
from diverse and independent sources.
I think we are a long way from under-
standing how to achieve a framework
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for this. What is certain is that we
must evolve from the individual regu-
latory environments for the previously
separate media to one that covers the
whole telemedia sector.

Revenue Collection

A very important matter in the
whole telemedia environment, and of
particular concern to the service
provider, is revenue collection. The
revenue collection process will be
more complex and more vulnerable to
fraud in the future than in the past
broadcasting environment with its
twin sources of license fee and adver-
tising.

The main challenge is to evolve an
adequately secure form of electroni-
cally based payment. Very consider-
able effort is going into such develop-
ments, ranging from the tests in
Swindon of the Mondex electronic
money card to the formulation of an
international electronic currency on
the Internet.

Fraud, sadly, is an integral part of
our society and is virtually impossible
to eliminate. Preventative measures
carry their own cost, and the usual
approach is to implement sufficient
measures to contain fraud to an
acceptable level. It is recognized, for
example, that the level of fraud with
credit card transactions is around £1
per £1,000 transacted. For mobile tele-
phony services, the figure is much
higher. CD piracy runs at about 5% of
sales, and pay-TV services in the U.S.
have in the past suffered piracy levels
of tens of percent. A target level at or
below the current figure for credit card
fraud could be a sensible starting point
for the future electronic currency.

Although skeptics have ruled out
safe funds transfer over the Internet, 1
am of the opinion that an adequately
secure method will be agreed upon
within a couple of years, and I venture
to suggest that at this time the
European finance ministers will still
be talking about a European currency!

The advantage of an electronic cur-
rency is the much lower cost of imple-
menting a financial transaction associ-
ated with the supply of goods or ser-
vices, as compared to present methods
which involve some human interven-
tion. In the telemedia environment
there will be many low value transac-
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tions which can only be carried out
sensibly with an electronic currency.
Just as “tax havens” have emerged
within our current trading systems,
the electronic environment will have
its own set of havens, related to the
financial and strategic movement or
warehousing of information.

Pornography

Pornography always seems to be
one of the lead applications of the new
electronic technologies, and it has
always had a significant role in the
early growth of the market for the
technology. Minitel in France, the
pager, the VCR, the camcorder, and
satellite television are all examples of
this. We should not be surprised to
find that the Internet has its share of
pornographic services but to suggest,
as was done recently, that a large pro-
portion of Internet usage is porno-
graphic and by implication condemn
the Internet, is far-fetched in the
extreme.

Although it is said that there is no
formal regulation of the Internet, it is
worth noting that much of the existing
copyright and data protection legisla-
tion does indeed apply to its use,
although enforcement in such a
diverse network is difficult.
Commercial access providers, such as
Compuserve, have perceived a market
need for an added regulatory function
and are exercising this by providing
software that blocks access to certain
Web sites and thereby gives a con-
trolled access environment for family
users and businesses anxious to
remove nonbusiness-related tempta-
tions from their staff.

Gambling

More addictive and potentially dan-
gerous is electronic gambling, which
is also in existence on the Internet
from casinos and betting establish-
ments based in the Caribbean, among
other places. The state of Texas in the
U.S. has banned access to such ser-
vices, but it is difficult to see how
such a ban may be policed effectively.
The popularity of the National Lottery
and other forms of gambling or gam-
ing would seem to indicate that careful
attention will need to be paid to this
area in the evolution of future teleme-
dia services.

Privacy

Almost certainly, however, the
largest issue ahead is that of privacy.
We have already seen legislation asso-
ciated with data protection, designed
to allow an individual access to any
relevant personal information held in
computer files. The networking of per-
sonal computers poses even more
massive challenges. By connecting our
PC or TV to a communications net-
work, having acquired networking
software which is so complex that we
cannot know its full capabilities, we
think we are in full control of our
interaction with the external world, but
we have in fact opened a bidirectional
gateway for our telemedia appliance,
which contains substantial private
information and was previously totally
secure as long as we kept it in careful
ownership.

At present, on the Internet, when a
particular on-line service is accessed it
is recorded as a “hit,” but there is no
record of the originator. The number
of “hits” is a very useful indicator of
the attractiveness of the service, but
what a service provider or advertiser
really needs to know is the profile of
the individual behind the “hit.” There
are many financial imperatives that
seek to erode the present anonymity
and who knows what is latent in the
currently available software that may
allow this anonymity to be eroded. An
interesting first step has been made in
Canada with the formulation of a stan-
dard against which all relevant new
products may be tested for privacy.
Politics

It is difficult also to believe that our
political system, which is suffering
increasing credibility problems in the
eyes of the public, will not be substan-
tially affected by telemedia. Not only
do individuals have direct access to
information from around the world,
but more and more government docu-
ments and draft legislation are avail-
able on the Web, giving the opportuni-
ty for a much closer relationship
between the individual and the process
of government, but also changing the
role of our elected representatives.

Conclusion

The subject of telemedia and their
evolution is vast. I have not even
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touched on the implications of “virtual
reality.” Even without predictions
about that, it seems that one can be
confident that:

* Semiconductor technology evolu-
tion will continue at a rapid pace.

* A flexible mix of video, sound,
and data services will be available
between individuals.

* With personal worldwide network-
ing, the broadcast function will lose its
exclusivity.

* Conventional entertainment televi-
sion is a mature market; expansion in
the number of services of this type will
lead to a decline in overall quality.

* Technology convergence will
occur between the PC and TV; interac-
tive services will support the tradition-
al television business.

» User-friendliness will be central to
the uptake of new telemedia services.

¢ There is unlikely to be a single
“killer application”; new revenues will
come largely from shifts in spending in
other sectors, namely lifestyle changes.

Economists have noted that for the
last 200 years, the economy of the
West has moved in 50-year cycles,
each upswing initiated by a transport
revolution. It is some 50 years since
widely available commercial air trans-

port changed dramatically many
aspects of commerce and leisure. The
next revolution has arrived on time,
but now the revolution is one which
involves the transport of information
through a vast network of integrated
electronic media — the telemedia
environment.

There were Luddites in the industri-
al revolution and they have their paral-
lels today. Just as the Luddites have
been forgotten and achieve scant men-
tion in the history books, those who
reject the current tide will be forgot-
ten. With our liberal regulatory envi-
ronment, probably the most open in
the world, and with our high penetra-
tion of computer skills in the home
and in business, we are well placed in
Britain to take advantage of this revo-
lution. Major changes to attitude, for
example to the nature of work, will be
required, but we must all try to keep
an open mind on these changes and
take keen interest in this revolution so
as to shape it in the most positive
directions commercially and socially.

Just in my own recent experience,
we have developed in NTL a company
that is a leader in many aspects of the
telemedia environment and which is
now using that expertise in world mar-

kets. Brewton is another telemedia
company that is growing at a rate high
even by U.S. high technology stan-
dards, through exploiting the conver-
gence between computing, videocon-
ferencing, and the whole audio-visual
sector. There are many other similar
examples in large and small compa-
nies in this country. Let’s not get it
wrong — Lord Mountbatten would
never forgive us!

I know he would have appreciated
an innovation I thought it appropriate
to bring to this Mountbatten Memorial
Lecture. Today the text was put on the
IEE pages on the World Wide Web,
so it accessible worldwide to all those
on the Web. However, for those of
you who have not quite yet got round
to the telemedia revolution, there are
printed copies outside, but don’t rely
on this service for too long! I am also
delighted to exchange e-mail with
anyone who has comments or wants to
discuss this fascinating topic further. I
can be reached on 100106.2677
@compuserve.com.

It remains for me to thank all those
who have assisted me with informa-
tion for this lecture and to thank you,
the audience this evening, for your
most kind attention.
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