Department of the Parliamentary Library

Parliamentary
Research
Service

BACKGROUND

PAPER

No. 24 1994

Broadband Convergence on the
Digital Information Superhighway

ISSN 1037·2938
Copyright eommon",,-eahh or AustnlIia 1994

ElI:fXpllO !he exlent or 1be uses pamilkd under 1be Copyright AN 1968. no pan or this publication may be rcprodooed
or tnnsrnincd in any ronn or by any means indudins inronnation srorage and retrieval sysrcm, without tbc prior
...ritICn COIlSCnl orthc Departl:ncflt oUx: Parliamerllary u1lnty. other than by Members orthc Australian Parliament
in the: COOISC orthcir official duties.

Publi:shc:d by the Department orthc Parliamentary Ubraty, 1994

Mattbew L. James
Science, Technology, Environment and Resources Group
2 December 1994

Parliamentary
Research Service

Background Paper No. 24 1994
Broadband Convergence on the
Digital Information Superhighway

This papa has been ptq)ared (or general distribution to Members o( the Australian Parliament
ReadersoulSide the ParliameTlt an: reminded that this is not an Australian Government document. but I paper prepan:d
by the IUthor and publishc:d by the: Parliamentary Rc:stan::h $c:rvicc: to conlribute 10 consideration o( the issues by
Senators and Members. The vic:\lo'S e)(pn::ssc:d in this Paper an: those: of the author and do not necessarily n::flc:ct those:
of the Parliamentary Rc:scarch $crvice and an: not to be attributc:d 10 the Department o(the Parliamentary Library.

CONTENTS

Summary ......•.....•..................•.....•....
Background ......................•......•..........
Vision . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . . . . . . .
Concept . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • • . . . . . . . . . .
Convergence . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .
Public interest
. . . . . ..
.. . . • . . . . . . . . . . . . • • . ..

2
2
2
3
4

Corporate superhighway schemes. . . . . . . . . . . . . . • . . . . . . • . .. 5
Subscription television . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 5
Industry role .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 7
Services for users
. . . . • . . . . . • . . . . • . . . . . . • . . . . . . • . . .. 7
Complex networks . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . 7
Future uses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 8
Superhighway technology
_ . . . . . . . . • . . . . . . • • . .. 9
Digitisation ..... _ . .
.
_ . . . . . . . • • . . . . . • . . . .. 9
Bandwidth capacity . . . . . . . . . • • . . . . • . . . . . . . . . . . . . . . .. 9
Broadband techniques
_ . • . . . . . . . . . . . . . • . .. 10
Switching and interactivity
_ . . . . . . . . • . . . . . . . . .. 10
Transmission capacity . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 10
Customer use ... . ..
.. . . . . . . . . . . • . . . . . . . . . . . . . • . .. 12
Customer premises equipment. . . . . . . . . . . . . . . • . . . . . • • .. 12
Service types . . ..
.. . _ . . . . . . . . • . . . . . . • . . . . . . . . .. 12
Government policies ......................•......•...
Overseas initiatives . . . . . . . . . . . . . . . . . . . . .
. . . . • . ..
Australian activity . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • ..
Current activities . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . .
Outlook . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . • . . . . . . ..

14
14
14
15
17

Regulation .. ....................•............•... 17
Competition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 17
Future direction . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . .
19
Glossary . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 20

Broadband Convergence on the Digital Information Superhighway

Summary
This paper intends to demystify the hype surrounding the "digital information
superhighway" concept of a single, interactive communications systems linking
global telecommunications, broadcasting and computer services to the home.
With a large capacity for the information flows on this "broadband network",
a variety of services may possibly coexist for provision to homes and
businesses around the nation and the world. As such, the paper notes that the
concept represents a "convergence" of the communications, information and
entertainment industries. In reflecting their vested interests, the concept is yet
to fully emerge into a satisfactory user-driven service and currently reflects a
divergence of proposals, corporate interests and policies.
In Australia, such industry partnerships are in the process of development
mainly through the initial provision of subscription (pay) television using cable,
satellite, telephony-based or microwave delivery systems. Pay television has
had a chequered history in Australia, perhaps reflecting a struggle for power
between competing international and local media service providers. However,
separate electronic mail (email) and data transmission networks, such as the
much-publicised and fast-growing "Internet" also represent an initial
information highway for wide use. Australians have been generally quick to
embrace new consumer technology in the past, so they may make extensive use
of such converging information services, if they become readily available.
Through new digital technologies, the industry can provide a variety of
capacity-hungry services on a single transmission medium. The choice of that
medium could depend on the cost, content, and availability of competing cable,
satellite, microwave or telephone line services provided. Along with
descriptions of the alternatives, the paper includes a glossary to provide
definitions of technical terms.
However, the use of this growing system poses dilemmas for users and
governments, including matters of ensuring the free flow of information,
privacy and enabling access to the community. As well, the proposed
networks impact on aspects of Australian cultural policy, content requirements,
plus the cross-media and foreign ownership restrictions on service providers.
Some observers have suggested the need for public ownership of the
infrastructure with strict content definition regulations.
As yet, there is no clear idea of the extent of demand from users for possible
broadband services offering entertainment, communications, transactions,
business or on-line information. The competing service providers represent a
range of interests existing under a variety of regulatory schemes and controls.
The paper summarises current Australian and overseas investigations into the
role and implications of convergence of broadband services. It indicates some
of the many contentious policy issues likely to emerge in the future.
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Background
Vision
Imagine sitting at horne in front of a television screen and watching, at your
selected request, some news on a topic of personal interest, before continuing
with a game in progress, that was interrupted previously by a videophone call.
Following the game, you decide to send a short note by electronic mail to a
friend living in Argentina, before scanning the home-shopping screen to select
a delivery meal for the evening. Then you use the information network to scan
individual reactions to a current political proposal, typing in your own thoughts
on the computer keyboard to add to the discussion, while concurrently
accessing a word-processed file on the subject. This is Australia in 2000.
Or is this vision of future information service use too simplistic a view, driven
by technological determinism rather than by what Australians want? Yet the
technology has largely emerged to permit this scenario of a possible future
lifestyle whether or not we are ready for it. Corporate and other forces are
busy at work reshaping Australia's advanced information, telecommunications
and entertainment networks, in expectation of great conswner interest and
demand for services. This paper examines some of the options and issues that
arise from use of the future global information and entertainment network as
they affect Australia, while also providing a defInition of the technology.
Concept
The phrase "digital information superhighway" refers to the emerging hightechnology, global communications infrastructure linking people to information
resources. The term became popular in the United States (US) during the 1992
Presidential Election and has continued in political discourse. Australia has
similarly viewed convergence of broadband (high capacity) services as a single,
interactive communications system linking telephones, televisions, cables and
computers over optical fibres and other media. Any communications network
that is capable of transmitting the discrete information units used by
computers could become part of the superhighway. These networks include
the telephone line's copper wires, coaxial cables, optical fibres, microwave
links, or even wireless and satellite systems. They stretch from homes to
businesses across the country and around the world. For now, computer
networks are the highway, such as the global Internet. This is a world-wide
system of networks, used for information transfer and contact, that provides for
communication between people and organisations.
The key feature of the superhighway concept is a large capacity for
information flows and the ability to offer a vast range of products to the user.
New techniques may allow standard copper wires to handle, not just telephone
conversations, but video signals, and data transmission as well. Broadband
service providers may soon provide the average household with selected
television channels, home shopping and banking, interactive games,
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information services and videoconferencing. Superhighways might also
provide businesses with management and information systems, electronic data
interchange. remote site and vehicle monitoring. These service offerings could
compete with existing service providers for customer use, but still await full
development of appropriately-priced, advanced computer-based technology.

Convergence
In the long term, it is probable that telecommunications and broadcasting
services may converge into common transmission streams for provision to
customers. This convergence of individual and mass communications, in the
form of information systems, telecommunications and broadcasting, is now an
ever increasing trend. Telecommunications networks are evolving towards
broadband capabilities that can handle the requirements of computer and
broadcasting systems. Some of the possible growth areas resulting from this
trend to convergence ofcomputers, communications and entertainment include:
intelligent (computer-based) services;
mobile telecommunications networks (using cellular phones);
multimedia systems (combining audio-visual and computers); and
telecommuting (working at a distance from the workplace).
Future communications systems may have a mix of technological products and
services interacting with their media and program content. These may
transcend the traditional definitions and activities of communications systems.
Advanced communications and broadcasting satellite systems may provide
mobility of service while interactivity with the user may grow over time.
Video recorders. compact disc players, and computers may converge to become
a single unit for each borne. Similarly, photocopiers, facsimiles and printers
may combine into one unit linked to individual computer systems.
Superhighways thus represent a convergence of the computer, communications
and broadcasting computer industries to cover the globe. As such. they are
also possibly a convergence of science, technology and the arts. education,
professions, cultures, finance, and societyl. The providers of superhighway
products may be corporate combinations of telecommunications carriers.
entertainment organisations and computer software manufacturers. Such
alliances among these three industry sectors characterise early establishment of
superhighway network proposals. Accordingly, convergence may force some
linkage of disparate government policies affecting this broad array of activities.

Communications Law Centre, "BrainslOnning With The BSEG", Communications
Update, Issue 100, University of New South Wales, June 1994: 6.
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Public interest
How will all this affect the community and will aU parts of society have access
to the new converged technologies? Will individuals largely remain at home
to utilise the new electronic systems and absorb a new global culture? How
much will access cost and will it be standardised across all service providers?
Many issues arise concerning the public interest, public policy and regulation.
To ensure access by all Australians, broadband services may require fonnal
government encouragement and use, appropriate regulation, suitable program
content and pricing controls2 • Accordingly, a single service organisation may
well overlap several services, offering products of each type to secure a part
of the $25 billion total value of the communications and information industry.
The communications sector is the largest part of this industry, at about onethird of its revenue 3. In this sector, regulations provide for economic
competition, local industry content, community protection, universal service,
copyright, legal requirements and social aspects such as censorship and privacy.
As discussed later, the broadcasting industry operates with strict Federal
program content and ownership requirements applied by government to protect
public interest. The competitive computer industry has minimal regulatory
controls placed on it, even though infonnation is a valuable central resource
in the economy4. Advances in the computer industry have shown how cost
reduction, perfonnance improvements and applications development can attract
users to innovative technologies1 .
There remain clear implications for future public policy and regulation as the
superhighway develops. The choice of technical standards and equipment
obsolescence can change future options. The degree of universal service
required by society and pricing affects social equity considerations. There may
be a need for public access to networked government and corporate
information, as well as electronic storage facilities. Users may require training
and technology transfer network SUPPOTt services. Given that some Australians
still do not have their own telephone services, the extent of broadband service
rollout remains crucial to their involvement. The new superhighway may only
best serve those technologically advanced consumers already having access to
modern information services. Such competition policy and public interest

2

Broadband Services Expert Group, Networking Australia's Future, Interim Report,
Department of Communications and the Arts, Canberra, August, 1994: 5.

3

Bureau of Transport and Communications Economics, Emerging Communications
Services- an Analytical Framework -Work in Progress Paper I, Communications Futures
Project Module I, Department of Transport, Canberra, Canberra, March 1994: 49.

4

Joseph, R. A., NConverging Telecommunications Technologies: Challenges facing
government and regulators in Australia and New Zealand", Telecommunications Policy,
Vol.1?, No.7, September/October 1993, pp. 493-503: 495.

5

Bureau of Transport and Communications Economics 1994: 53.
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decisions for massive technological infrastructure need balance against the
social responsibility and service provisions for broader economic benefit.
In the interim, existing telecommunications networks may well intervene by
establishing limits on customer choice and available services6 • Thus existing
information or subscription television networks may vie for customers before
resolution of these broader issues. They may determine the balance of
intellectual property rights before the public interest. Matters of cross-media
ownership also involve the proposals as corporate parties battle for control of
superhighway provision. Foreign ownership of these organisations may also
play a part as broadband services portend a global network of services
reflecting international interests and controls. Nonetheless, the international
combines involved have yet to fully emerge, let alone in Australia.

Corporate superhighway schemes
Subscription television
In the near future, subscription television or pay television may determine the
nature of convergent services. The future for subscription television in
Australia remains unclear until there is full technology definition and resolution
of corporate arrangements and program implementation 7• These in turn may
define the superhighway for use by Australians in the next century, unless
other industry sectors intervene such as computer network services.
Both of Australia's major telecommunications carriers, Telecom and Optus
initially announced their intention to provide superhighway-type services to
homes, through the activities of separate consortia. They were arranging
provision of cables to homes in major built-up areas, through a huge capital
expenditure program. All of these cable services would allow some user
interactivity in order to provide for program selection or user responses.
Telecom's initial superhighway proposal with News Corporation was for the
establishment of a cable network to over 1.1 million homes by late 1996. This
Visionstream cable network may have a capacity of 64 television channels and
should reach 4 million homes by 1998 8 • Similarly, Optus Commtmications
proposed a cable system to serve 3.3 million homes within three years as a
joint venture with Continental Cablevision, Nine and Seven Television
Networks. This Optus Vision network was to expand to 5.5 million homes by
1998. However, in late 1994, following announcement of new Commonwealth

hope~,

The Australian

6

Meredith, H. "The Information Superhighway: all hype and
Financial Review, Sydney, 9 February, 1994: 16.

7

Jackson, K. "Pay Television", Parliamentary Research Service: Background Paper No.
22, Department of the Parliamentary Library, Canberra, 1994: 18.

8

Jackson 1994.
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regulatory arrangements (see later), Optus announced its withdrawal from the
market. The Cox Cable Communications company and some others may still
provide localised pay service using cable networks.
As an alternative to cable pay television services, note though that Australis
Media (4 channels), Continental Century (4) and the ABC (2) all propose to
provide satellite subscription television services across Australia. These
services should combine with terrestrial-based microwave distribution. The
Glossary defines some of the technical terms involved in these technologies.
Strictly speaking, such services would be receive-only by the user, although
perhaps some selectivity or interactivity may be possible through use of
telephone connections. Australis Media so far dominates the proposed
microwave services for pay television, as it has already secured over ninety per
cent of Australia's MDS licences to use satellite and microwave systems to
provide service9 .
Major foreign-owned interests and transmlSSlOn systems complicate both
terrestrial and satellite/microwave proposals. Some international combines
already have cable-based, global communication highways in place, such as
Mel, BT and AT&T. They either lease bulk capacity on common cables or
utilise their own infrastructure to provide services. Such carriers in other
countries are already busy building their highways. As well, new Asia-Pacific
region satellite systems will also serve Australian television viewers. These
satellites, including the recently launched Asiasat 2, Panamsat 2 and Apstar 2,
plus others under construction, provide coverage across the nation lO •
Australians can receive their transmissions through the use of augmented
ground receiving stations. In addition, competing private low-Earth orbit and
higher-orbit communications satellite systems, such as Iridium and Odyssey,
may provide narrowband service to mobile users in Australia and around the
world.
These may bypass the Optus, Telecom or Vodafone
telecommunications networks.

9

Jackson 1994: 7.

10

Joseph 1993: 499.
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Industry role

The equipment industry is also gearing up to provide superhighway
infrastructure, along with software and multimedia development companies.
However, the degree of Australian content in local network development
remains uncertain I I.
Nonetheless, the telecommunications equipment
suppliers and manufacturers are in a good position to benefit from the
proposals. They can provide some of the competing technologies required by
the new ventures.
Note though that the integration of transmission
technologies and information flows has profound implications for the
equipment standards used. Australia may have a choice to follow international
trends in telecommunications and computer standards, or develop its own
systems independent of those in other nations.
The design and demonstration of customer equipment, to combine both
telecommunications and broadcasting capabilities. may be one ultimate effect
of convergence. Co-operation in equipment supply and services may be
necessary between telecommunications and broadcasting carriers. hardware
suppliers, software developers, network suppliers and service operators. as well
as industry, government and users. Only in this way can the average consumer
expect to easily access a seamless superhighway that involves many parties.
Nonetheless. some technologies. such as the software required for interactive
services like video-on-demand, still require full demonstration.

Services for users
Complex networks

The emerging communications convergence environment may enable persons
or organisations with the appropriate facilities to send almost any
communication. information or entertainment from anywhere to anywhere else
on Earth. So instead of a vast network of superhighways. convergence may
actually be a complex web or network of connections delivering a multitude
of services to people l2 • Users may find. in the new media. a degree of
interactivity and processing power, alternative transmission media and
expanded communications capacity. Such features may include broadband
multi-channel capacity expansion, a multimedia combination of technologies,
interactivity and mobility l3,

II

Broadband Services Expert Group 1994: 39.

12

Broadband Services Expert Group 1994: I.

13

Bureau of Transport and Communications Economics 1994: 2.
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The use of these combined services should grow from existing usage of
communications, computer and entertainment services.
Almost all of
Australia's 6 million homes connect to the telephone network and have
televisions and radios, while only about 20 per cent have a computer. Over 1
250 000 Australians have mobile telephones while 600 000 facsimiles operate
here. However, relatively few modems, pagers, electronic mail services, or
other on-line services are in use here l4 , Nonetheless, some 500 000
Australians already have on-line connection to the Internet, although often at
work or institutional locations. Another new network is the International
Education and Research Network used by 400 schools around the world and
in Australia for email and video conferences.
Future uses

These techniques may expand to new possibilities. As an example, meetings
may well surpass current slow-scan video techniques. Meeting participants
may be able to see each other through video while talking, exchanging notes
and transmitting data. Already, multimedia kits for personal computers allow
videoconferencing without the need for separate videophones. Compact disc
units allow the storage of millions of diagrams for access by a personal
computer. On-line business databases provide instant access to expertise,
papers, and conferences from around the globe. Through work-place use of
such services, people may tend to establish them at home too.
Such trends may encourage telecottages, telecommuting or working from
home, or elsewhere, using communications equipment. Some four per cent of
Australians did just this in 1992. There are already over thirty telecentres in
Australian rural communities that provide access to economic, social, education
and training opportunities. These telecentres typically have several computers
with moderns and support equipment to allow database access, software use,
networking and teleconferencing. Administered by the Department of Primary
Industries and Energy, the program aims to foster the development of
community-managed telecentres in rural and remote Australia 1S •

14

Bureau of Transport and Communications Economics 1994: 36.

15

Department of Primary Industries and Energy, Telecentres for Rural Communities:
Information for Potential Applicants, Rural Division, Canberra, 1994: 2.
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Superhighway Technology
Digitisation
The introduction of digital technology has much to do with the trend towards
convergence. As an example, consider television services. Existing television
uses analogue technology, such that the picture transmission uses a
continuously varying electrical signal. Digital television has a picture
transmission composed of ones and zeros as digits, such that the electrical
signal has a discrete value at any instance. Digital technology is familiar to us
in the computer and compact disc. Only recently has digital compression,
which removes repeated or redundant signals from sequential transmission
frames, allowed the high data storage capacity required for a television picture.
By combining digital compression with digital transmission techniques, up to
eight digital television channels may occupy the same amount of frequency
spectrum as one analogue channel 16. Digital (discrete) signal transmission
also improves signal quality, power and versatility compared to traditional
analogue (continuous) systems. The use of digital signals also allows all media
to interact through communications and computer systems.
Each service type requires a section of the radiofrequency spectrum or
bandwidth in order to convey the information. The analogue bandwidth is the
signal capacity required to deliver a particular service. The greater the
frequency spread or bandwidth, such as with television, then the greater the
amount of information carried. Bandwidth is measured in cycles per second
or Hertz. Various global and national authorities retain strict control over
bandwidth allocation and usage, as the radiofrequency spectrum is a limited
resource. The reader should note that the signal bandwidth is different to the
much higher frequency of the communications or broadcasting carrier signal
that transmission networks use for actual transmission.
Bandwidth capacity

Digital capacity is measured in terms of the number of bits of information per
second required for transmission. Generally, digital transmissions require
greater bandwidth capacity than analogue types, unless digital compression
applies, especially for video services. In the past, a capacity of 1 bit per
second roughly equalled a bandwidth of 1 Hertz (Hz), but now greater bit rates
are achievable 17 • The term broadband applies to signals with bandwidth
over 2 000 kilobps (thousand bits per second - kbps). A telephone call needs
4Hz or 64kbps while television needs at least 5000Hz or 159 OOOkps, unless
compressed to l6kbps or 6 OOOkbps, or less, respectively.

16

Lea, W. Video on demand, House of Commons Library, Research Paper 94/68, May 9
1994, London: 3.

17

Lea 1994: 4.
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In order to transmit signals across the medium of cable or spectrum, today's
communications systems use various different transmission methods.
Modulation combines the carrier and information signals into one for
transmission. Many people know that radio signals broadcast using amplitude
(signal strength) modulation or frequency (cycle change) modulation, hut many
other types of modulation exist. Multiplexing is a method that allows many
thousands of modulated carrier waves to use a medium simultaneously.

Broadband Techniques
Switching and interactivity
Broadband superhigh\V3Ys, as enhanced versions of existing digital systems,
may then enable simultaneous transfer of telephone, video and data services
between users. These broadband systems involve use of two types of standards
to handle the complexity of operation. They are synchronous digital hierarchy
(SDH or SONET) and asynchronous transfer mode (ATM or QPSx). SDH
carries messages of differing speeds using a backbone fast transmission frame
sequence, rather like trains moving along a railway. ATM is a fast packet
switching technique that mixes messages together for transmission as one
batch, like a railway train itself. Carriers require special switching units to use
these techniques that adhere to strict common industry standards. Highway
users could confront a variety of systems, services and pricing offers from the
providers. There may be much competition in the market for multi-channel
services in areas such as program content, delivery, access, cost and pricing.
Each broadband service offers a degree of interactivity, that is the degree to
which users can select specific services and features to meet their own needs.
This interactivity varies from minimal with distributive broadcast services,
through selective types, such as for audiotext or pay television, to
communicative interaction as in a telephone call. In general, any increase in
service interactivity requires greater bandwidth in order to accommodate the
user's response signals and provide for alternative program content II.
Interactive multimedia (1M) may represent an ultimate convergence of
integrated streams of video, audio, text and graphics. As such, interactivity
may be crucial to the success of any broadband network. Service providers
may use "massively parallel" (multiple) processing system computers with
database management programs to provide interactive multimed.ia program
content to users, should this technology prove feasible.
Transmission capacity
Several transmission techniques of different capacity may provide broadband
services across Australia, including satellite, cable, microwave and telephone

18

Bureau of Transpon and Communications Economics 1994: 12$.
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systems l9 • Satellites best serve vast, sparsely populated areas, but require
special receiving equipment and dry weather conditions for best reception.
Hybrid optical fibre or coaxial cables could serve densely populated cities, but
require amplifiers along their length20 •
The Multipoint Distribution
microwave System (MDS) appears to best service medium density areas in flat
terrain, but signals tend to drop out over hills and in rain. The new
Asymmetric Digital Subscriber Line (ADSL) technology may permit use of
existing copper wire pair telephone lines for broadband services in medium
density areas 21 • However, some reports suggest that ADSL may not become
cost-effective and so it requires full demonstration before further
implementation.
The choice of delivery technology depends on the cost, need, and technical
development, while issues of signal strength and spectrum usage also arise.
ADSL could provide one video charmel per line and MDS some 19 channels
per transmitter. Satellites can broadcast from 10 to 60 channels, depending on
compression techniques used. A coaxial cable may deliver some 100 separate
services, and optical fibre cable some 500 or so channels22 •
A comparison of system costs, in decreasing order, is illustrative. A qualified
cumulative estimate of the cost to rollout the hybrid fibre cable to over seven
million Australian households in all areas is $25 billion for a base analogue
service by 2000, $30 billion for a digital, centralised service by 2002, and over
$40 billion for a communicative broadband service by 2005 23 • An ADSL
service would likely cost at least $1 billion per one million customers until
after 2000. Digital satellite service could reach 85 per cent of all households
in 1995 at around $7 biUion. The cost of providing analogue MDS service to
4 million households by 1995 is $2.1 billion. Nonetheless, these estimates
make certain assumptions about market penetration, set-top unit costs and
conversion programs to digital operation. Final service delivery involves
matters of program content, switching, transmission and return signals, network
management and customer equipment. Possibly, any eventual operating
broadband networks may be a mix of delivery technologies and services for
use by consumers.

19

Broadband Services Expert Group 1994: 60.

20

Bureau of Transport and Communications Economics, Delivery Technologies in the New
Communications World - Work in Progress Paper 2, Communications Futures Project
Module 5, Department of Transpon, Canberra, March 1994: 23.

21

Donnan, D., Scott, C. "Broadband Networks and Multimedia Communications",
Telecommunication Journal ofAustralia, Vo1.43, No.3, 1993: 48.

22

Bureau of Transport and Communications Economics 1994: 89.

23

Bureau of Transport and Communications Economics, Costing New Residential
Communications Networks- Work in Progress Paper 5, Communications Futures Project
Module 7, Department of Transport, Canberra, September 1994: 38-42.
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Customer use
Customer premises equipment
The customer premises equipment required to access services varies according
to the delivery technology used by service providers. Satellite services require
a receiving dish, frequency converter and decoder (at around $500 for wellserved sites). MDS needs a separate receiving antenna, frequency converter
and possible decoder (at about $500). Cable services may require an analogue
converter and possible decoder (for $300 or so). ADSL set-top units have yet
to reach a price below $1 000. Interactive services require a customer
interface in order to receive and send commands. All require the consumer to
purchase or lease some equipment, either as an analogue or digital set-top unit
or units. These provide user access, frequency and signal conversion,
descrambling/decryption and user interactivity functions, with digital units also
undertaking signal processing and decompression 24 • Users may also require
telephones, modems and other networked interfaces at the same time, in order
to provide for interactivity, along with independent systems such as compact
disc players. The up front and ongoing cost, quality, flexibility and regulation
of these technologies remains unclear, as does digitalisation and compression
techniques.
In addition to the cost of the base units required, users will probably have to
pay for service provision. Users may pay about $10 a week to access
subscription television from Visionstream for instance, plus around $2 a week
indirectly to Telecom for the line. Users of the Dptus Vision system would
have paid around $45 a month for pay television, plus more for telephone
access and various network services, should the system have proceeded.
Sen'ice types
With the infrastructure not yet in place, there is not a full understanding of the
consumer requirements for broadband services. While the Internet and mobile
phones are becoming popular, use of on-line services such as Videotex in
Australia has been minimal. Possible future services on a broadband network
include those for government, education, health, business, the home and
community infonnation2s •

24

Bureau of Transport and Communications Economics, Delivery Technologies in the New
Communications World - Work in Progress Paper 2, Communications Futures Project
Module 5, Department of Transport, Canberra, March 1994: 70.

25

Broadband Services Expert Group 1994: 22.
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Depending upon consumer interest and technology demonstration, the service
categories may be:
home entertainment and related services, such as free-to-air
television and radio, subscription television, high definition
television, video on demand, video games and interactivity;
communications services, such as mobile telephony, personal
communications services, electronic messaging and networking,
security systems, videoconferencing and videophones;
•

transactional services, such as document retrieval, home banking and
shopping or medical consultations;
business information systems and services, such as sales and
inventory systems, electronic funds transfer, electronic notebooks,
mobile data networks, geographic infonnation systems,
telecommuting, electronic data interchange, government
documents; and
on-line infonnation services, such as databases, directories,
education services, electronic print, advertising and art.

These services may involve telecommunications carriers, broadcasters, service
providers, educational institutions, multinational and Australian companies and
community groups as the key players26 • Broadcasters and other interests
intend to provide the program content of the proposed services. Computer
companies like Oracle or Microsoft aim to sell centralised data management
systems to provide service to the information superhighway 27.
Both
companies have consulted with carrier Telecom, which aims to provide the
highway infrastructure. Interactive multimedia may have vast potential in the
fields of education, art, culture and service. Australia's program content
development industries generate over $8 billion in domestic revenue 28 •
Through the production of content, the domestic multimedia market may reach
a value of $2-3 billion annually. In the "Creative Nation" statement of October
1994, the Commonwealth announced support towards new multimedia
development centres. However, due to network rollout, a fully interactive
network may not reach rural and remote areas until well after urban areas
receive their services.
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Government Policies
Overseas initiatives
Much debate on the superhighway concept has focused on the US Information
Industry Task Force.
This body advocated a National Infonnation
Infrastructure to create community benefits from technological advances and
industry investment. Its 1993 report examined possible government actions for
policy coordination, regulatory control and the provision of information. but
not technological trends. Like Australia, legislation in the US has separately
dealt with the cable. broadcast and telephone industries29 •
The US
Government has pushed for the private linkage of all community facilities to
an open broadband network by 2000. However, for this so-called Global
Information Infrastructure, matters arise concerning the government's role,
open access and universal service, privacy and security. plus intellectual
property rights.
Other countries have also acted to link up to the superhighway. Japan has
moved to establish a high quality, national infrastructure to link all schools,
homes and offices by 2015. Singapore's infonnation technology year 2000
vision expresses a similar plan. The DECD has examined the policy
implications of convergence, while service and technology trials are underway
in European and American countries.

Australian activity
While the Australian community must fmd its own vision for broadband
services, some groups have attempted to establish a National Infonnation
Infrastructure here. Following earlier studies, in 1991, a Parliamentary
Committee reported on the desirability of adopting a National Information
Policy and on matters of equity, privacy, national sovereignty and infonnation
use 30 . Recognising the value and influence of information use to society and
its activities, the committee recommended expanded, formal community-wide
and government-led access to infonnation systems. However, the committee
tempered this view with acknowledgment of the importance of matters such as
the control of information flows, program content, equity. privacy and
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evaluation. In the event, the final report achieved little change, with the matter
referred by Federal Government to another committee3l •
In 1992. the Prime Minister's Science Council prepared a report on
information technology and telecommunications (IT&T).
The report
recommended the establishment of world-competitive IT&T industries in
Australia exporting a target $ IO billion annually by 2000"- The report also
urged a united industry and Federal Government push towards establishing a
national computing and communications infrastructure with an export
orientation. The Government subsequently adopted a $2 billion target by 1997
for telecommunications industry exports but with no direct industry
restructuring.
Current activities

The Federal Government established the Communications Futures Project in
1993 to investigate the economic. technical. commercial, regulatory and policy
implications of emerging information and communications services and
technologies.
Its flfst report constructed an analytical framework for
considering these issues. The Project's second report examined the various
delivery technologies and market framework in which they operate. It provides
a summary of technical possibilities for those with some knowledge of the
technology involved. The Project's third paper examined program content and
cultural issues33 • Further final project reports remain for completion.
In late 1993, the Federal Government also established the Broadband Services
Expert Group (BSEG) to inquire into the technical, economic and commercial
preconditions for the widespread delivery of broadband services to the
Australian community. The BSEG has the task of examining matters of future
services, demand, costs, technologies, industry development. community
benefits. education, research. funding, standards, and policy options.
According to its draft report. the BSEG believes that the Federal Government
has a key role to inform the community. demonstrate commitment, encourage
use, and develop policy for the effective use of broadband services34 •
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The BSEG also believes that Australia's vision for broadband services must be
a system that is socially and culturally inclusive and open to all. It could
contribute to the nation's economic and social benefit, involve Australian
industry and private investment, with Federal Government encouragement for
use and flexible regulations3s . The BSEG asserts that the matter of program
content is the most important to resolve, as it provides avenues for creative
commercial opportunities, particularly in education and training services,
entertainment and corporate services. As well, the demand for services, rather
than technology provision, requires better definition36 .
The Copyright Convergence Group (CCG), established by the Federal
Government in early 1994, has the task of examining the legal implications of
broadband services. So far, it has considered matters pertaining to the right to
broadcast over alternative media, transmission use, and copyright aspects raised
in Australian legislation.
The CCO has also examined international
considerations including the Berne, Rome and other conventions and relevant
developments. It has created a series of preliminary views on these issues and
sought comment in an initial report J7 • These issues also impinge on matters
of cultural and job policy. Since digital technology now makes it possible for
users to translate every form of cultural expression into code and copies. artist
copyright remains a vexed issueJ8 •

At present, the Senate Standing Committee on Economics (formerly Industry,
Science, Technology, Transport, Communications and Infrastructure) is
examining the impact on industry, employment and the community of
telecommunications developments up to the year 2000 and beyond. This
reference includes matters of telecommunications technology development and
availability, effects on society, and whether appropriate government policies
exist. The Committee should report on these matters by mid-1995.
In a separate study, the Australian Science and Technology Council has called
for a government and industry led consortium to establish a national, non-profit
information network J9 . Such a network would be a development of existing
research data networks as represented by the Australian Academic Research
Network (AARNet). The AARNet is the only Australian component of the
Internet and provides email, database access, processing and meeting services.
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Demand for AARNet access is doubling every nine months. Canada and
Britain have already established information networks40• These require much
greater capacity in order to handle multimedia and other applications.
Outlook
Possible policy principles for electronic networks, such as the Internet, include
the provision of universal access, under an elhical code of practice to protect
users, while ensuring freedom for their full collaboration. They may require
an appropriate pricing system to encourage use under a self-regulating structure
41.
Matters of intellectual property rights, commercial interests, and privacy
issues also arise among network users. There is also a need for common
industry standards in this, possibly deregulated marketplace especially to
encourage the involvement of smaller companies. Such policies, however,
assume an adequate demand for the contents of the superhighway, with foreign
ownership and program content restrictions appropriately applied. In many
ways, such networks are precursors to the superhighway, as will be the
provision of subscription television to Australia in the short term.

Regulation
Competition
Until the introduction of modem technologies enabling competJllon. carrier
control of local networks was regarded as a case of natural monopoly. This
was because the installation of a competing analogue network would have been
an expensive undertaking of uncertain benefit. By combining services on new
digital optical fibre networks to the home, it may be possible for cost-effective
provision of multiple communication systems to many homes, with a
consequent reduction in local call charges. However, the new competing
Australian consortia's arrangements, cross-ownership regulations, and service
technologies are yet to clearly emerge and, indeed., some overseas groups have
fallen apart. The current trend of mergers between the various industry service
providers may alter service supply, as technologies and management change.
The information and communications industries have various functional stages
of service provision such as content production, programming, delivery and
While in the past telecommunications companies
equipment usage42 .
provided telephone services over mainly fixed lines, between people, now
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mobile phones alter its delivery medium to radio. Conversely, while radio and
television broadcast by radio signal to people have prevailed until now. in the
future broadcasting companies may well provide service by cable lines.
Computers now make growing use of lines and radio links to other information
systems for the transmission of data or even video signals. As well, increasing
computer control of telecommunications systems allows the provision of
intelligent networks with interactive service by people and data provision
possibilities.
Current regulation of the telecommunications and broadcasting sectors is
complex. The key Federal Government regulatory bodies currently involved
include AUSTEL, the Privacy Commissioner, the Trade Practices Commission,
the Australian Broadcasting Authority (ABA) and the Spectrum Management
Authority (SMA). They each have different responsibilities and powers43 •
The Telecommunications Act /99/ applies to the activities of the three carriers
and service providers, while incorporating matters of consumer protection and
service standards under AUSTEL control. The Broadcasting Services Act 1992
includes some consumer protection relating to equipment use, but focuses on
broadcaster licensing under ABA supervision. The Act also contains some
foreign ownership and cross media controls. The Radiocommunications Act
1992 provides for the allocation of radiofrequency spectrum licenses by the
SMA. The SMA maintains strong control over bandwidth allocation. An
outlook review of the Telecommunications Act 1991, now underway, seeks to
address matters of competition, access, conswner protection, and standards 44.
At the same time, AUSTEL examined the matter of the legislative changes
required to facilitate convergence. by separating potential services into three
streams - telephony, broadband and pay television.
Following this. in late November 1994, the Minister for Communications and
the Arts addressed rising concerns about superhighway infrastructure costs and
user access by announcing new policy initiatives. The Minister indicated that
carriers would not be granted any infrastructure monopolies, thus permitting
duplication of cable networks. Some commentators have criticised the private
provision of duplicate services to homes as a wastage of national resources 45.
Noting the AUSTEL findings, the Minister further directed that telephony and
broai::lband services ensure open access under the provision of the Act. Again,
certain commentators have suggested a need for national and community
services on the superhighway_ However. the Minister detennined that pay
television services would remain exempted from these provisions until at least
43
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July I, 1997 in order to foster industry growth. Those people who favour
strict regulation of such services have argued for stronger controls to encourage
media and service diversity while combined with accountability.
Future direction
One proposal to combine their influence might be the creation of an Australian
Communications Authority to regulate the converged industry under a single
Act 46 • It could work with the proposed Competition Commission, while also
pennitting a degree of industry self-regulation in certain areas. Alternatively,
there is a proposal to create two separate authorities with one for infrastructure
hardware and one for content software47 • The Network Management
Authority would develop and manage all delivery systems, while the
Broadcasting Control Authority would follow social and commercial objectives
to allocate capacity and set content standards.
Perhaps it is the wide scope and use of information itself that makes difficult
the development of a national infonnation policy411. Lest we form a Ministry
of Infonnation. with all of the implied controlling powers this idea suggests,
then it seems that control of the superhighway may lie with its providers and
users. In this view of incremental change, the industry desires no government
controls at all, as a contrast to alternative opinions that opt for strong control
of infrastructure provision and content definition. However, perhaps it is not
the means of delivery that is important. but the content that may pervade the
superhighway. It may be no gain to be able to watch fish, clocks, or grass on
a screen, as current demonstration projects provide49• Australians need
broadband services that provide value to them as they enter the next
millennium. However. the really useful infonnation superhighway may be
decades away, particularly for rural areas, even though the base teclmology
exists now.
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Glossary
ADSL

Asymmetric Digital Subscriber Line technique that
allows transmission of video signals on phone lines.

Analogue

signal transmission of continuously varying values.

ATM

Asynchronous Transfer Mode is a fast packet switching
technique that mixes messages together for transmission.

Audio signals

transmissions composed of represented sounds.

Audiotext

recorded, interactive audio services available on line.

Bandwidth

frequency spectrum range available for signal
transmission, usually stated in cycles per second.

Broadband

capability to communicate information at a high rate, ie.
using a medium with a large bandwidth.

Broadcast

signal transmission using the radiofrequency spectrum
and directed from one point to a wide audience.

Capacity

amount of information flow carried or required.

Channel

single path for transmitting signals in one direction.

Compression

reduction of transmitted or stored data amounts.

Convergence

merging of communications, computers and broadcasting
services.

Data

characters or graphics for transmission.

Decryption

process of transforming coded data into useable form
after encryption.

Descrambler

device to transform scrambled data into useable form.

Digital

signal transmission of changing discrete values.

Email

electronic mail for messaging between computers.

HDTV

high-definition television, has more scan lines than PAL.

Interactivity

user reply or control over information sources.

Internet

an international network of computer services.
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MDS

Multipoint/Microwave Distribution System/Service
subscription television delivery technique.

Microwave

electronic radiation in the 1 to 300 trillion Hertz
frequency part of the spectrum used for radar and some
telecommunications transmission systems, plus cooking.

Modulation

combination of signal frequency onto a carrier signal as
in amplitude modulation (AM - varies signal size) and
frequency modulation (FM - varies signal cycle period).

Multimedia

integrated video, audio, text and graphics computing.

Multiplexing

combination of many signals· into one for transmission.

Narrowband

capability to communicate information at a low rate.

Narrowcast

signal transmission using the radiofrequency spectrum
and directed from one point to a specific audience.

PAL-B TV

Phase Alternating Line colour television system standard
used by Australian broadcasters.

Pay TV

subscription broadcasting television.

SDH

Synchronous Digital Hierarchy carries messages of
differing speeds using a backbone fast transmission
sequence.

Superhighway

concept of a single, interactive communications system
linking together telecommunications, broadcasting and
computer services through high capacity networks.

Telecottages

work locations with on-line computer access.

Telecommunications communication at a distance using signals.
Telecommuting

replacement of transportation to and from work with a
telecommunications linkage to work instead.

Teleconferencing

meeting held by means of telecommunications links.

Universal access

service provided to the entire community.

Video signals

transmissions of moving images.

Videoconferencing

meeting held by means of video and audio links.
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