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Australian IT&T in Asia

Major Issues

Australia's innovative industries could reap considerable benefits in the Asian region,
especially in the information technology and telecommunications (IT&T) sector. Early
joint initiatives and demonstration programs in science and technology have led the way but
stronger bilateral and multilateral ties could lift Australia's performance. Campaigns are
underway to promote Australia regionally as a research-driven, innovative nation that is
well suited to participate in the huge infrastructure projects now in progress throughout
Asia. However, it remains important for Federal Government support programs to adopt a
united and consistent regional approach.

The IT&T sector accounts for around 20 per cent of global and Australian trade. Around
forty major multinational IT&T corporations operate in Australia along with over fifty
major and many smaller indigenous local companies serving market niches. They employ
about 46 000 people in some 6 500 companies. The industry is extremely competitive, with
research and development at six per cent of turnover, but it still relies upon imports of
technical equipment. So IT&T remains as a trade deficit sector here, as in most OECD
nations, but should not for much longer. As information and communications (including
telecommunications and radiocommunications) technologies converge, some industry
growth in multimedia and online services will occur. Such examples of Australian IT&T
industry activity in Asia are many and varied, but our exports have reached A$860 million.
Asia provides a complete spectrum of opportumtles for IT&T competItIOn and
development, but already has a well-developed electronics sector. Telstra has made an
effort to involve itself in regional telecommunications projects. Estimates of future market
opportunities reveal positive growth in all IT&T sectors, as well as in cable and satellite
systems. However, online cable services still face some restrictions. New Asian satellite
systems offer a plethora of services to the region including Australia, merely requiring
individuals or organisations to arrange suitable ground receiving equipment. In the future,
such services may extend to mobile telecommunications, in order to bypass local systems.

Australian IT&T in Asia

The paper provides a brief description of IT&T activity in Asia along with examples of
Australian activity, especially in China, India, Indonesia and Southeast Asia. As the region
joins the information superhighway, issues arise of industry and regulatory policy and
information content, plus consumer choice and protection. Asian nations must agree on
appropriate technical standards and infrastructure costs. Australia has a role to play in
participating with regional examination of such issues as we enter the new Asia-Pacific
Century of the Information Age.

ii
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Australia looks to Asia

Australia: An Innovative Nation
Australia now regards innovation and the use of high technology as crucial to its future
economic success. Australia's value-added manufactures to ASEAN nations, as the fastest
growing category, now total one quarter of total exports to the region (DFAT 1994, 232).
Yet compared to some Asian nations like Singapore and Indonesia, Australia remains a
nation without a national technology policy and lacks strong influence from the
manufacturing sector. Our private industries need to devote more resources to research
and development (R&D) in science and technology (S&T) to match the levels found in East
Asia (Japan, Korea, Taiwan) (MIST 1995, 49). East Asian economic growth rates are
likely to continue at high levels over the decade, offering an opportunity for Australian
involvement if we turn our attitudes towards world-competitive wealth creation, business
development and employment creation (Karpin Task Force 1995).

Australia has apparently not invested very much in the region's technology ventures, when
compared with the multinationals. Nonetheless, over two-thirds of Australia's top twenty
companies have major investments or operations now in Asia. Australian interests have
established some joint S&T facilities in Asia, often under Federal Government initiatives,
foreign aid programs or through multilateral initiatives. We have exchanged bilateral S&T
memoranda of understanding and regional R&D collaboration with China, India, Indonesia,
Japan, Korea, Malaysia, Thailand, the Philippines and Vietnam, though not with Singapore.
Much stronger relationships await establishment, perhaps through coordinated regional
networks and agreements, plus better marketing and networking to improve S&T output.

Australia has only recently acted to assess the potential of the growing high technology export
sector typified by Information Technology and Telecommunications (IT&T). Our leading
exporters value Australia's telecommunications system very highly, slightly ahead of workforce
skills and information technology (LEK 1994, 95). Such services must maintain their excellence
and performance in order to underpin the competitiveness of local industry, provide an export
platform for local companies and create a home environment attractive to regional headquarters.
Asian infrastructure investments offer large opportunities to Australia's IT&T industries during
this decade. Booming economies combined with shortages of telecommunications facilities,
make the Asian region the best place in the world for Australia to provide such high technology
equipment and related services. As an English speaking nation that lies in relative proximity to
Asia and its time zones, Australia is in a good position to enter Asian markets, especially when
supported by appropriate multilateral and bilateral policies plus business networking strategies.
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This background paper reports on Australian IT&T industry size and interests before .
investigating its performance in Asian markets. The glossary at the end provides a brief
explanation of technical terms to assist readers. Asia itself has a varied range of IT&T
requirements and capabilities, as outlined in this paper, but still offers very significant
opportunities for Australian involvement. However, our success depends in part on
implementation of appropriate policy instruments and cooperation with regional organisations
and with other nations.

Regional Cooperation
Australia has already promoted Asian interest in advanced telecommunications applications
through various S&T programs conducted by the CSIRO and the Australian Agency for
International Development (AusAID), formerly AIDAB. The CSIRO believes that its science
has much to offer Asia through joint regional partnerships. It has already established a number
of such arrangements in the instrument, remote sensing and telecommunications sectors. In
these CSIRO programs, technology sharing assists cooperating countries, while providing
opportunities for Australian involvement. Some AusAID activities involve telecommunications.
Under the A$32 million Australian ASEAN Economic Cooperation Program (AAECP)
Microelectronics Project, ten Australian companies have projects in ASEAN nations. Australian
engineers have involvement in power and mining activity in Thailand and their companies
provided telecommunications systems to countries in IndoChina and China itself A separate
three year AAECP study is examining creation of an ASEAN linkages on the Internet.

Bilateral agreements have also provided promotional opportunities. Australia's Department of
Industry Science and Technology (DIST) signed an industrial technology cooperation
agreement with the Korean Ministry of Trade, Industry and Energy in June 1993. This followed
an earlier agreement made between respective scientific academies, plus a large trade exposition.
The agreement promotes cooperation in telecommunications, semiconductors and information
systems among other sectors. In 1994, 'Australia signed a Treaty for Cooperation in Scientific
Research and Technological Development with Indonesia. Since 1992, a Collaboration in S&T
between Australia and Indonesia (COSTAl) program has linked agencies in the two nations.
COSTAl follows a decade of aid provision to Indonesian universities under the Australian
International Development Program (IDP) and AusAID funding of CSIRO cooperative
programs.
These programs included projects in infrastructure development for
telecommunications, electronics and engineering, with some linkages established.
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Regional organisations also offer opportunities for joint projects. Australia is a member of the
Asia-Pacific Telecommunity (APT) organisation that has objectives to plan, program, develop
and promote intra-regional and international telecommunications through practical cooperation.
Among other multilateral agencies, the Asia-Pacific Economic Cooperation (APEC) forum
has a Telecommunications Working Group (TWG) that aims to advance trade liberalisation
in the sector. APEC working groups exchange information and facilitate trade between
member nations. The TWG has four themes: data compilation, electronic data interchange,
human resource development and infrastrucLure. The Group is developing a model Mutual
Recognition Agreement on certification of telecommunications· terminal equipment. Other
activities include creation of a regional framework for electromagnetic compatibility and
competency standards for vocational training in telecommunications. The next meeting of
APEC communication ministers, in Australia in 1996, aims to make the telecommunications
sector an industry model for free trade and investment in the region.
Australia's technology push into Asia has not been all plain sailing, however, and may need
revised approaches to joint ventures. Reports on the COSTAI agreements show that Indonesia
prefers to purchase proven technologies rather than jointly develop new ones (Ford 1995, 12).
Other Asian nationals perceive Australia as a commodity supplier, rather than as a source of
high technology. Australian government and industry need to do much more work to clarif.Y
their roles in the region's economy and promote our IT&T as a world class product.

Government Industry Programs
The Market Australia campaign aims to develop a research-driven, image-shifting program
to improve international perception of our innovative S&T capacities (Market Australia
1995, 4). The campaign builds around innovation and inventiveness as an integral part of
Australian culture, to demonstrate our capabilities and successes, especially highlighting
our natural character and credibility (ibid, 96-7). Market Australia is also stressing the
growth of our manufacturing sector, a recent good industrial relations record, competitive
labour and cost structure, high education strengths and the nation's multicultural heritage.
Austrade and Market Australia will use experts placed in key Asian nations to assist our
expertise in remote telecommunications, as part of the Federal Government's rural and
remote initiatives. The program aims to double telecommunications exports to Asia by
identifying business opportunities and facilitating contacts (Beer 1995). The experts will
come from Australian suppliers including local and multinational companies such as AW A,
Exicom, JNA, alex, Stanilite, Teledata and Telstra, all having been long used to providing
cost-effective solutions for remote areas. The initial target markets are India, Indonesia,
and Vietnam, followed by China, the Philippines and Thailand. Joint ventures provide an
effective means to provide rewarding entry into the diverse Asian region, but require
careful planning to seek the most appropriate market niches and partners.
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In the past, the state-owned carrier Telecom's purchasing policy supported development of
local production, while general industry assistance measures also included tariff protection,
Commonwealth preference and offset policies (BTCE 1995, 66-8). Now, carrier industry
plans and Industry Development Arrangements (IDA) focus on telecommunications, while
the Information Industries Strategy (lIS) takes a wider stance. The industry plans favour
long-term supplier agreements and local sourcing amounting to around A$12 billion from
1992 until 1997. The IDA's urge 36 suppliers to achieve appropriate levels of R&D, local
manufacture and exports in order to receive approval to supply carriers (BTCE 1995, 71).
Independent study of these industry policies has supported their thrust and development, in
order to build an innovative, export orientated and internationally competitive, valueadding telecommunications equipment industry, focused on Asia (Barr et. al 1995, 5,9).

The lIS includes the Partnerships for Development Program (PfD), Fixed Term
Arrangements (FTA), the Competitive Grants for Industry Research and Development
(GIR&D) and links to the 150 per cent R&D Tax Incentive and other schemes. The
Bureau of Industry Economics has concluded that these arrangements remain satisfactory
(BIE 1994). As well, some 688 local manufacturers receive an eight per cent bounty to
compensate for duties on imported components. This program amounted to A$78m in
1993-94, but may end later this year, following a recommendation from the Industry
Commission and Parliamentary deliberation (IC 1995). The Industry Commission has
reported favourably on arrangements for the computer sector and is now investigating
telecommunications equipment support (IC 1995). A separate external study finds that
industry development policies, though disparate, have favoured growth and expansion of
the telecommunications sector (Barr et.al 1995, 15). Table 1 lists the major IT&T industry
participants. It reveals a diversity of interests and outputs, as discussed later.

Commonwealth procurement policies have also been subject to recent review. In 1994-95,
government departments and agencies spent A$873 million on IT&T (Hough 1995, 7).
According to the Industry Commission, Local, State and Federal Government agencies
together account for up to one half of the domestic IT&T market. A related initiative is the
A$84 million, four-year scheme for Australia's multimedia content industry that currently
generates A$60 million a year. While small, it could become a major Australian industry
with A$200-300 million of annual output within a few years (Cutler & Company 1994,4).

Overall, Australian governments appear to have acted to provide reasonable industry
support programs and cooperative multilateral and multinational ventures in the IT&T
sectors, particularly for telecommunications. Reviews of government policies have
identified the suitability of ongoing support mechanisms and future directions. However,
the plethora of different programs and policies mentioned in this section does create some
confusion in this admittedly complex and growing market for IT&T products and services.

4

Australian Information Technology and Telecommunications in Asia

Australia has also recognised newer markets, such as multimedia, but has yet to obviously
benefit from ventures in this regard. The success of Australian efforts in the IT&T industry
sector is the subject of the following section which covers the market's size and activities.

Table 1.

Top IT&T companies, Australian production, sales and exports for 1993

COMPANY NAME

HQ.

PRODUCTION
BASE TYPES

ffiM (International Business Machine) USA
DEC (Digital Equipment Corporation) USA
Alcatel
FRN
Fujitsu-ICL
JPN
HP (Hewlett Packard)
USA
Ericsson
SWD
Tech Pacific
AUS
Unisys
USA
Apple Computer
USA
NEC Australia (Nippon Electric Co.) JPN
Siemens
FRG
Fuji Xerox
USA
Compaq
USA
Philips
NTH
CPG (Computer Power Group)
AUS
Nortel (Northern Telecom)
CAN
Total Peripherals
n.a.
Ferntree Computer
AUS
Osborne
n.a.
Microsoft
USA
AAP Group (Aust. Assoc. Press)
AUS
Exicom
AUS
HDS (Hitachi Data Systems)
JPN
BHP IT (BHP Information Tech.)
AUS
Edge Technology
n.a.
Qantek IT (Qantas Information Tech.) AUS
Anderson Consulting
n.a.
Continuum
JPN
Wang
USA
CSC (Computer Sciences Corporation)USA
n.a.
GCS

softwarelhardware
systems
telecommunications
softfhardware/telec.
softwarelhardware
telecommunications
distribution
softwarelhardware
personal computers
telecommunications
telecomms./services
document systems
personal computers
electronics
systems/training
telecommunications
PCs/peripheral devices
systems/distribution
personal computers
software
comms./info.services
telecomms.manufact.
mainframes
systems integration
wholesale distribution
softfhardware services
systems integration
insurance software
computer services
professional services
computing services

SALES
AUST
(A$m)

EXPORTS
INC.NZ
(A$m)

1646
561
'500E
415
396
350
277
243
289E
286
270
285
180
208
116
199
115
185
166
156
163
146
135
149
ll1E
145
112
87
122
114
114E

481
194
368E
118
173
70
n.a.
85
n.a.
31
16
1
n.a.
15E
125
21
81
n.a.
20
20.
0
48
14
1
39E
0
38
59
10
6
114E
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Datacraft
Merisel
Bull HN Info. Systems
Ipex
ToshibaISD
Co-Cam
AMS Australia
Amdahl
Com Tech
Sun Microsystems
Logical Solutions
BCA
Intel
Computer Associates
EDS
Aspect
Tandem
NEC Info. Systems
Lend Lease ISSC (with ffiM)
Acer
AT&T
Canon
GEC (General Electric Company)
Nokia
OKI

AUS
USA
USA
n.a.
JPN
AUS
n.a.
USA
n.a.
JPN
AUS
n.a.
USA
USA
USA
AUS
USA
JPN
AUS
TAl
USA
JPN
USA
FIN
JPN

telecoInmunications
distribution
computer systems
systems integration
portable computers
soft/hardware servo
distribution
mainframes
network communic.
workstations/software
PC systems
PC networks/distrib.
microprocessors
software
information technology
software systems
network servers
PCs and peripherals
payroll software
personal computers
telecommunications
computer graphics
electronics
mobile telephones
information systems

54
110
97
97
74E
82
94
60
89
72
74
68
70
60
68
68
64
63
62
n.a.
174
59
n.a.
n.a.
n.a.

64
n.a.
3
6E
26E
25
42
11
n.a.
42
n.a.
2
n.a.
10
n.a.
17
3
10
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

Source Plunkett 1994.
NOTE: E = estimate, n.a.

=

not available.

Other major overseas companies operating in Australia not listed above include: AST
Computer, BT (British Telecom), Cincom, Computervision, Data General, GEC Plessey
Telecommunications, Ingres, Lexmark, Logica, McDonnell Information Systems, Mitsubishi
Electric, Motorola, Novell, Oracle} Panasonic, Pyramid, Sony and StorageTek (DIST 1995).
Notable other Australian companies not listed above include: ADInstruments, AEMS
(Australian Electronics Manufacturing Services), Armdec, ATR (Australian Technology
Resources), Beam Software, CPS, CSP, DVP, Dynix, ERG, ERM (Earth Resource Mapping),
Hartec, Interfab, IPL Datron, Heycorp, Hypertec, Inmartech, Intellect, JNA, JTEC, Kambrook,
Keycorp, Magellan, Matrix Telecommunications, Mincom, Mitec, Moldflow, alex, Preston,
QPSX, Scitec, Stallion, Stanilite, SunTrade, Techcomm, TurboSoft, UMD and Utilux (DIST
1995). The list also excludes the Australian carriers Telstra, Optus, Vodafone and AAPT.
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Australia's IT&T Industry Sector

Industry Performance
Information technology products and services currently account for around 20 per cent of
world trade, with a growth rate of 10 per cent annually. In 1993, Australia's IT&T market
was worth around A$27 billion, with about A$13 billion of sales for around 6 500
information technology (IT) companies alone (AlIA 1994, 4). After Japan, Australia has
the second largest IT&T market share in the Asia-Pacific region that accounts for 19 per
cent, or A$110+ billion, of the global market. In 1987, Australia exported some A$650
million of information technology products and services, which by 1991, had risen to A$I. 5
billion. Australia currently exports around A$2.6 billion in IT&T products and services
annually, although it also imports twice as much equipment in A$4.8 billion of computer
systems and about A$I.6 billion in telecommunications hardware. This represents an IT&T
trade deficit, but nevertheless suggests that Australian firms can compete in supplying niche
markets. Japan, Ireland and Sweden are the only OECD members to have a trade surplus
in IT&T products, but so do Hong Kong, South Korea, Malaysia, Singapore, Taiwan and
Thailand. Australian exports of computer hardware rose from A$840 to A$1339 million,
between 1992 and 1994, while telecommunications equipment exports rose to around
A$600 million over the same period (BIE 1994, 32-4). Other export sectors include
software (A$3 81 mill~on), peripheral devices, plus services.
Australia's office and telecommunication equipment exports to Asia have boomed over the
last decade. They have increased from less than A$35 million in 1984 to over A$860
million in 1994 (Andrews 1995). The main destinations for these exports were Japan, for
about one quarter of the total, plus Hong Kong, Korea, Taiwan and China. Exports to the
ASEAN region comprised another 31 per cent of the total, principally for shipments to
Singapore and the Philippines. Regional economic growth and increases in disposable
income should encourage further IT&T exports to Asia from Australia as countries in the
region develop their telecommunications networks and computing utilisation.
Our IT&T industry involves job creation and innovative practices. The communications
(including telecommunications and radiocommunications) industry has had job growth over
the past two years. In total, the IT&T sector employs about 46 000 people in 6 500
companies, including around 13 000 telecommunications workers (IC 1995, 2). The
telecommunications industry spends over A$250 million annually on R&D. The computer
sector spent a similar amount, to ensure success in these constantly changing sectors. The
Australian Telecommunications Equipment Industry Association has reported an increase in
1994 industry R&D of around 50 per cent that represents an investment of A$300 million.
IT&T industry R&D is six per cent of tumover: the largest for the manufacturing sector.
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The 300 company-member Australian Information Industry Association (AlIA) has a goal
for the nation to achieve A$10 billion in exports of computer and telecommunications
equipment by the year 2000. This AlIA "Agenda for Growth" depends on national
cooperation without policy impediments, global market growth, infrastructure and industry
development. Austrade also believes that the AlIA export goal is achievable and has a
drive to encourage better networking in specific market sectors, in a bid to reach the target
level. As computers, telecommunications, electronics and media converge towards a single
medium, they may well revolutionise society, iadustry and trade flows.

Australia needs to identify the key market opportunities so that with an internationally
competitive IT&T industry active in Asia, Australia's domestic economy will benefit. The
range of. potential information and communications products ancl; markets is growing
quickly, so we also need to swiftly identify our competitive strengths in the sector. As an
example, recent reports suggest that, among regional banks keen to enter global trading,
there appears to be a ready market developing for Australian financial application solutions
of both hardware and software. Australia has the task of promoting its expertise in such
areas of rapid technological change and high trade flows in order to gain from IT&T.

Australia's IT&T Companies
IT&T is a very competitive, global industry dominated by multinational companies. Table
1 lists the many overseas companies now operating in Australia. By late 1994, some 47
international companies participated in the Federal PID and FTA schemes linked to 300
local firms and research bodies. Some local firms and overseas companies have developed
strategic partnerships, providing benefits of access to technology, finance, markets and
manufacturing support. Note that Australia does not have a large manufacturing capability
in mainframe computer hardware as its electronic component production has ceased. As an
example of multinational activity, Siemens Australia has exported telephone exchanges,
microwave equipment, computer controllers and communications networks to Asia. The
company aims to more than double its business in the region by the year 2000. Similarly,
Honeywell Australia has opened an Asia-Pacific network management centre in Sydney to
provide remote monitoring and support services. Ericsson claims to have the nation's
largest private R&D in any sector, at around A$90million this year.

Australian firms have sought out market niches and links in order to compete effectively in
the IT&T sector and Table 1 lists many of these local industry members. Their products
cover the whole range of IT&T hardware and soft:ware. As examples, Stallion now earns
most of its processor income from overseas, while Mincom is the world's biggest mining
industry software supplier. Australia's QPSX has set the international standard for
communication protocols for wide area networks.

8

Australian Information Technology and Telecommunications in Asia

Carriers Telstra, Optus, Vodafone and AAPT have also established strategic partnerships
with equipment suppliers to consolidate Australia's global status in advanced
telecommunications. However, about one-third of their purchases of local equipment still
comprise indirect imports of telecommunications equipment, even though Australian
companies produce switches, cables, telephones and mobile telecommunications base
stations. The Internet World Wide Web now provides details on 350 of Australia's top
technology companies, especially those providing information technology and
telecommunications products. This IT&T Capability Directory, with a Web address of
.. http://www.das.gov.au/~dist/home.htrnl.. is also available on CD-ROM and hardcopy
form.

Small and medium-size businesses have provided the greatest growth in the local IT&T
sector. The number of such firms in the communications services industry increased more
than 29 per cent, from 571 to 737, between 1992-93 and 1993-94. Their sales grew by
almost 60 per cent, from A$428 million to A$684 million, while their trading profits
doubled from A$156 million to A$327 million (Henderson 1995). This compares to the
top five Australian communications services companies which achieved A$16.4 billion in
sales and A$10.6 billion in profit during 1993-94, but at a growth rate of 8 per cent.
Another sector comprises the commercial Internet providers, including the MicrosoftTelstra joint venture "One Australia", plus "CompuServe" and "OzEmail". CompuServe,
an American group operated here by Fujitsu, has plans to move into electronic shopping,
accounting and other local services. The American corporations IBM and Apple
("eWorld") and the local company "Ausinet" also offer online network services. Telstra
provides the main Internet online access across Australia. There may also be opportunities
for Australia through activity in the educational services and software support industries.
There are many recent Australian IT&T success stories in Asia. Australia's ERG Ltd has
arranged for the supply of smartcards and 5 000 cardreaders for Hong Kong. MM Cables
has won contracts to supply A$40 million of fibre optic cable to Xinjiang in western China
along with A$12 million of advanced transmission equipment from Siemens Australia. JNA
Telecommunications has won a A$2.5 million contract to provide data networks for
Thailand. Telstra has been very active in the region, as detailed below. Australia could
become more aware in turn of the capabilities and markets existing in Asia that are the
subject of the next section. '

Opportunities also exist for increased exports by Australia's audiovisual. industries
extending beyond current forms of film and television programs to products made directly
for Asian region markets (ATF 1994, 3). Current media industry developments in Asia
pose competitive challenges to Australia's creative infrastructure, but we can still provide
multimedia products, training, consulting support, program sales and offshore production.
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Asian IT&T Markets

Asian Telecommunications
The Asian region has a wide range of nations and cultures with widely varying levels of
development in telecommunications and different attitudes towards their needs. Asian
nations differ in cultural attitudes towards a market approach to telecommunications.
While China, India and Indonesia dominate in terms of population, they have the least
developed telecommunications systems, with a level of telephone penetration of one per
cent of people, or less. By comparison, Japan's economic dominance is matched by a high
telephone penetration level of 47 per cent, almost equivalent to that of Australia (Budde
1994, 117). Smaller, but rapidly developing nations like South Korea, Taiwan, Singapore
and Malaysia have significant growth levels for both basic and advanced
telecommunications services. Table 2 provides an overview of the telecommunications
services sector and demonstrates the dominance of Japan and South Korea.

Table 2.

Telecommunications and country statistics for Asia

COUNTRY POPULATION
ESTIMATE
OR
TERRITORY IN 1994
(millions)
Australia
China
.Hong Kong
India
Indonesia
Japan
South Korea
Malaysia
New Zealand
Philippines
Singapore
Taiwan
Thailand
Vietnam

Source

10

18
1200
6
884
189
125
45
19
3
68
3
21
58
72

Budde 1995.

SERVICE
REVENUE
IN 1993
(A$ millions)
13 380
6700
3750
6280
2300
74066
18020
2320
2320
1200
2200
5000+
2300
220

TELEPHONE
LINES/1 00
PEOPLE 1990
(millions)
51.0
0.6
41.8
0.6
0.6
43.8
31.5
8.9
46.8
1.0
38.7
32.5
2.3
0.2

MOBILE
PHONES
IN 1993
(millions)
1.3
1.0
0.4
n.a.
0.1
4.3
1.0
0.5
0.1
0.2
0.2
0.6
0.9
0.0

PAGERS
USED
IN 1993
(millions)
0.3
10.0
1.3
1.0
0.1
7.3
5.5
0.3
0.0
0.1
0.8
1.2
0.5
0.0

Australian Information Technology and Telecommunications in Asia

Increased telecommunications competition is now occurring in Asia, especially through the
licensing of second and third carriers and privatisation of primary network operators, as shown
in Table 3. Malaysia Tdekom Berhad now has a 25 per cent domestic public share ownership.
Some 11 per cent of Singapore Telecom is public share ownership, as is 2 per cent ofthe Korea
Telecommunications Authority. India is permitting wide foreign access to its telephone systems,
through allocating licences for mobile and network systems. They are yet to achieve Australia's
degree ofliberalisation.

Table 3.

Competition in Asian telecommunications markets

COUNTRY/ TELEPHONE SERVICES:
TERRITORY DOMESTIC OVERSEAS
Australia
Brunei
China
Hong Kong
India
Indonesia
Japan
South Korea
Malaysia
Philippines
Singapore
Taiwan
Thailand
Vietnam

Source

partial
monopoly
partial
monopoly
partial
partial
partial
monopoly
monopoly
partial
monopoly
monopoly
monopoly
monopoly

competitive
monopoly
competitive
monopoly
monopoly
partial
partial
partial
monopoly
partial
monopoly
monopoly
monopoly
monopoly

OTHER SERVICES:
MOBILE
DATA
partial
competitive
partial
competitive
competitive
competitive
partial
monopoly
competitive
competitive
monopoly
partial
partial
. monopoly

TELEPHONE
EQUIPMENT

competitive
competitive
partial
competitive
unknown
competitive
partial
competitive
competitive
competitive
monopoly
partial
partial
monopoly

competitive
partial
partial
competitive
competitive
partial
competitive
competitive
competitive
partial
competitive
partial
competitive
partial

Budde 1995, p.9., Plunkett1994, p.40, Keenan 1995, Arnst 1995.

Asia has seen an increase in international strategic alliances in the telecommunications industry
due to rapid technological change, flexible production systems, service complexity and national
interests (Budde 1995, 13). Global expansion of telecommunications and broadcasting
companies has involved joint ventures with Asian companies, such as Britain's Cable and
Wireless in China, and Canada's Northern Telecom in Australia, Vietnam and India. Telstra
expects to derive over 10 per cent of its revenue off-shore by 1997-98, amounting to A$1.5
billion per year (Budde 1995, 15). It expects strong growth in packet-based facsimile networks,
digital satellite services, multimedia, international roaming and hubbing network services, as
Asian nations recognise efficient telecommunications as essential to economic progress. Telstra
claims that Australia offers seven possible locations' for regional headquarter hubs, with the
recent choice of Sydney by American Express as a' case in point. The region has also attracted
large broadcasting companies investing heavily in program transmissions and satellite systems.
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Some limited estimates have been completed that project the Asian demand for
telecommunications goods and services and estimate Australia's potential market share.
The projections utilise gross national product and population growth trends for Asian
nations to provide estimates of total telecommunications carrier incomes (BTCE1994, 23). Trend analysis suggests that gross national product per capita will grow faster for the
Asian economies than for OECD nations, with a significant growth in telecommunications
revenue. Market-share estimates provide categorisation of telecommunications services
and equipment using country import and export statistics.
They suggest that the six economies of Australia, China, India, Korea, Taiwan and Thailand
will have a combined telecommunications revenue in excess of US$197 billion, in 1991
prices, by the year 2010, compared to US$39 billion now (ibid, xiii, 78). Overall, some 23
Asian nations may increase their telecommunications revenue from US$33 billion in 1991
to US$278 billion by the year 2010. The accumulated export potential for Australian
suppliers over the period 1994 to 2010 should amount to US$163 billion, which is about
equal to the domestic market (ibid, 70). Northeast Asia (China, Japan, Korea) accounts for
the largest share of 60 per cent, and Southeast Asia some 27 per cent of this market
potential for our telecommunications products. In rural areas, the Asian remote mobile
telecommunications market is now worth around A$10 billion a year (Beer 1995).

Asian Information Technology
Expenditure on IT in the Asia-Pacific region grew from US$73.9 billion in 1989 to
US$77.8 billion in 1993 (IC 1995, 65). Japan accounts for US$60 billion of the total in
1993, Australia, China, Korea and Taiwan, in order, taking the other main market shares.
While larger computer system sales will decline, personal computer (PC) hardware should
grow steadily at around six per cent annually. Between 1989 and 1993, sales of packaged
software had steady growth which should continue, driven by a high penetration ofPCs and
server systems. In 1993, sales of hardware in the region were 58 per cent of total IT
revenue, software 12 per cent and professional support services about 30 per cent.
Even though our output will increase,. Australia's share of the Asia-Pacific IT market is
forecast to decline, but we will remain the most significant market in the region after Japan
for some time to come (IC 1995, 68). Falling personal computer (PC) prices and Asian
language software have helped to develop the Asia-Pacific region into a strong market
worth nearly US$20 billion in 1994 (Sherry et. al 1995, 70). A few American, Japanese
and Taiwanese companies dominate the market for PC sales that stands at 8 million annual
units, with 3.4 million in Japan. By comparison, Australia's take up of home PCs is the
world's second highest at 23 per cent, or two million households. The market varies
considerably across the region. While many Asian nations recognise the importance of
computer systems, their concern over the free flow of information and individual
preferences has tempered open network development.
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Asian Cable Systems
The Internet will not necessarily have an easy entry into Asia. A recent survey found that one
quarter of Asian executives is unable to use computers (McGurn 1995, 68). Inadequate
infrastructure and wary governments further hamper Internet expansion in Asia, a region that
ironically has many small businesses, the traditional "Net" user. Although growing quickly,
Asian Net usage lags behind overseas trends. By mid 1995, China had 5 000 Internet accounts
with 50 new users a day and now has a commercial Net provider, "ChinaNet". About 200 000
computers in Asia now connect to the Internet, with 15 000 in Hong Kong and some 40
000 in Singapore. Despite Asian government concerns regarding content issues, both of these
nations now have Internet service providers to meet growing market needs. Internet usage now
extends way beyond academic, research and government, with over 20 to 40 million users
and 48 000 networks in over 200 countries. There are over 30 000 networks, connecting
more than 1.5 million computers, using a higher speed. Australia has around 100 000 Net
connections and near half a million actual users.
Some Asian companies have bold plans and tests underway to build interactive multimedia
networks for video-on-demand and cable services. Media reports of a recent survey suggests
that the cable market in 21 Asia-Pacific nations could reach 93 million households by 2000, up
from around 53 million in 1993. No doubt, such systems will build upon the existing wide
expertise available from Asian IT&T manufacturers and service operators, through technology
transfer linkages and regional development initiatives.

Regional Satellite Systems
Many Asian nations recognise satellites as vital to their future and some 80 should be operating
by 2000. Existing operators include Apstar, Asiasat, Measat, Chinasat, Insat, Intelsat, JCSat,
Koreasat, Nstar, Optus, PanAmSat, Palapa, Thaicom and others amounting to 20 organisations.
Table 4 provides details ofthe many satellite companies operating in the Asia-Pacific region. By
2005, they could service 200 million households in a US$60 billion market (Budde 1995, 23).
Very Small Aperture Terminal (VSAT) systems, satellite broadcasting and telecommunications
are large, growing markets in the Asia-Pacific region that may double in size over the decade.
New operators have planned several competitive satellite-based mobile telephone systems for
Asia. The PT Asia Cellular Satellite System (ACes) consortium of Thai, Indonesian and
Philippine companies has confirmed an order for two American built satellites to commence
service in 1998. Afro-Asian Satellite Communications Pty Ltd (ASC), with an Indian base, has
similarly signed an agreement for two American built satellites.
Asia-Pacific Mobile
Telecommunications (APMT), representing Chinese and Singaporean interests, is a proposed
satellite-based service. These regional proposals contrast with four major global systems
planned by Motorola-Iridium, Loral-Globalstar, TRW-Odyssey and Inmarsat.
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These worldwide systems each plan to utilise many satellites, requiring considerable investments.
They will have usage charges of around US$1-3 per minute, higher than the Asian proposals.
Nonetheless, some like Globalstar may link with regional systems such as APMT. Australia's
Optus MobileSat service is the world's first such system, but it only serves our own country.
There will be cost and capacity tradeoffs in the use of these mobile telecommunications systems
versus usage ofthe ground-based networks such as the existing international telephone system.
Many of these satellite systems already exist or will soon be available for use by Australians,
although local space industry involvement is minimal. The Optus domestic communications
satellites were built in America while Telstra has no satellite of its own, despite space industry
proposals. While there is a prohibitive cost for individual access to satellite systems, nonetheless
tertiary institutions and some private organisations have established ground terminals to receive
regional satellite broadcasts. Television programs are available in Australia from many nations
including Russia, China, France, the US, Hong Kong and Indonesia. There is nothing to prevent
their transmission from overseas or their reception here. Parliament House could equally well
receive these signals from the East Block building located nearby, but at present, its Sound and
Vision Office does not have access to Asian satellite signals.

Table 4.

Asia-Pacific region communications satellite operations

ORGANISATION

COUNTRY

SATELLITES

APT Satellite Company
Asian Sat.Telecom.Co.
Binariang Sdn Bhd
Chinese Government
Indian Government
INTELSAT
Japan Satellite System
Korean Government
Nippon Telephone & T.
Optus Communications
PanAmSat
PSN Indonesia
PT Satelindo
PT Telkom
Shinawatra Sat.Public Co.
Space Comm. Corp.
Telecom.Advancm.Org.

Hong Kong
Hong Kong
Malaysia
China
India
130 members
Japan
Korea
Japan
Australia
United States
Indonesia
Indonesia
Indonesia
Thailand
Japan
Japan

APSTAR 1,2
Eurasia, Africa, Aust.
ASIASAT 1,2
Asia, Africa, Australia
MEASAT 1
Southeast Asia
CIDNASAT 2-5 Southeast Asia
INSAT 1-3
India
INTELSAT #
Eurasia: Pacific-Indian Oceans
JCSAT 1-3
Japan, Australasia, Russia, India
KOREASAT 1,2 Korea
NSTAR 1,2
Japan
OPTUS A2,3;B1,3 Australasia
PAS 2,4
US, Australasia, Asia
PSN East Asia,B4 ASEAN
PALAPA C1,2
Asia, Australasia
PALAPA B2P, 12 Asia, Australasia
THAICOM 1,2,3 Southeast Asia
SUPERBIRD A,B Japan, Korea, Taiwan
CS 3AB; BS-3ABNJapan

Source
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Asian IT&T Programs
The following discussion examines each of the main Asian nations separately. Further
details on the telecommunications infrastructure and regulatory environment of Asian
nations are available in various publications (APEC 1994, Balk 1991, Budde 1994 & 1995,
Clifford 1994, Lamberton 1994, McClelland et. al 1993). The details provided on
information technology markets come from current media sources.

Australian industry is well aware of the existing Asian IT&T industry strength in the
production of consumer electronics, terminal equipment, communications and computer
systems. Further details are given in the national summaries provided below, but Table 5·
provides a useful comparison of IT&T industry production. It shows the dominance of
Japan, Korea, China and Singapore. On the following page, Table 6 demonstrates Asia's
market size for IT&T products, plus the relevant trade flows. Once again, Japan leads, but
Australia is seen to be the second largest IT&T market in the region, closely followed by
other nations.

Table 5.

Asian IT&T industry production in 1990

COUNTRY/ ELECTRONICS TELEPHONES
TERRITORY (US$millions).
('000 units)
China
Hong Kong
India
Indonesia
Japan
South Korea
Singapore
Thailand
Sources

n.a.
1064
n.a.
n.a.
181119
104200
702
n.a.

8800
11268
1615
130
15719
11406
n.a.
n.a.

TELEVISIONS
('000 units)

RADIO ITEMS
('000 units)

26847
1177
1322
700
15000+
16201
3000+
2351

21030
8182
647
4436
10955
37019
20000+
1105

Balk 1991, p.51., UN 1994.

Table 7 on the next page provides a further breakdown oftwo ofthe IT&T market sectors. The
individual national needs vary according to the degree of development and IT&T status. The
developed nations show a preference for advanced telecommunications' and computing
products. The following discussion highlights trends in each of these countries in tum.

15

Australian Information Technology and Telecommunications in Asia

Table 6.

Asian IT&T markets, exports and imports

COUNTRY/ . TELECOM COMPUTER SOFTWARE
TERRITORY EQUIPMENT EQUIPMENT OUTPUT
1993
1993
1993
(US$m)
US$m)
(US$m)
3450
1000
1447
1085
350
45000
2704
1560
370
230
2200
4950
1700

3000
2100
China
Hong Kong
2871
1560
India
Indonesia
1000
16710
Japan
2483
South Korea
2900
Malaysia
165
New Zealand
Philippines
728
2990
Singapore
Taiwan
1570
990
Thailand
Australia

921
2483
9786
1151
367
48205
5428
4493
95
n.a.
15853
n.a.
3884

1006
200
380
322
200
38000
1126
225
130

n.a.
337
355
185

Sources

US&FCS 1995.

Table 7.

Asian IT&T equipment markets in 1993

COUNTRY/ TELECOMMUNICATIONS:
TERRITORY TOTAL IMPORTS
TYPE
(US$m) (US$m)
(main)
3000
2100
China
Hong Kong
2871
1560
India
Indonesia
1000
16710
Japan
South Korea
2483
2900
Malaysia
New Zealand
165
728
Philippines
2990
Singapore
1570
Taiwan
Thailand
990
Australia

Sources
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795
600
1880
325
875
1450
863
2060
150
682
4295
915
880

US&FCS 1995.

IT&T
EXPORTS
1992
(US$m)

IT&T
IMPORTS
1992
(US$m)
3818
4332
8615
1435
1023
8404
3112
3103
664
n.a.
8602
n.a.
2679

COMPUTERS & PERIPHERALS:
TOTAL IMPORTS
TYPE
(US$m) (US$m)
(main)

mobile, modems. 3450
switches, PABX. 1000
mobile data.
1447
switches, transm. 1085
switches, transm.
350
radiocom., sats. 45000
PABX, datacomm. 2704
mobile, switches.
1560
mobile, faxes.
370
phones, mobile.
230
phones, parts.
2200
phones, faxes.
4950
antennae, radios.
1700

2655
850
3790
325
135

4000
1632
1290
370
230
740
2080
1458

parts, peripherals.
PC's, workstns.
parts, peripherals.
computers, data.
parts, peripherals.
PC's, workstations.
all computers.
all computers.
peripherals, parts.
peripherals, parts.
all computers.
all computers.
all computers.
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China
Government regulation and bureaucratic central planning systems continue to control most
large Chinese enterprises and hinder foreign entry, but the rewards for perseverance can be
great. China plans to install 36 to 100 million digital telephone lines by 2000 (Arnst 1995,
60, 64). Meanwhile, media giants such as News Corporation have moved to enter the vast
Chinese market by jointly developing cable and satellite broadcasting, electronic publishing,
information databases and data networks. China has invested US$70 million in the
proposed global, 66 satellite system, Iridium network. Hong Kong presently serves China
as a regional IT headquarters, producing electronic parts, circuit boards and telephones, but
China has plans to invest enormous amounts into IT. China has only ten Internet servers
with plans to link 100 universities, but may place high fees on access to restrict usage. The
Australian carrier Telstra Corporation Limited now has a Beijing office. This is part of its
strategy to enter China, India, Indonesia and Vietnam in areas such as network
management, optical fibre technology, mobile and satellite services. Rural communications
networks also offer opportunities for Australian IT&T companies.

India
The Indian telecommunications market may be worth some A$30 billion over the next five
years as telephone lines increase from the current 8 million to 20 million (Arnst 1995, 64).
Australia's Telstra has competed against United States, Japanese and Singapore companies
for a share of the Indian market. Telstra provides a mobile GSM network in Calcutta, but
was unsuccessful in winning cellular telephone service licences in four Indian states, and has a
bid for basic services in the state ofTarnil Nadu. Telstra also has a A$16 million aid-funded
project in southern India, voice information services in Bombay and Calcutta, and a VSAT
joint venture. Telecom New Zealand pulled out of paging projects in India in March 1995.
Advances in India's cable and satellite industry offer some opportunities for both local and
overseas players as will the privatisation of the local telecommunications sector.

Indonesia
In 1993, Indonesia gained 1.5 million new telephone lines and 55 000 mobile phones, but
now wants to install another 5 million lines by 1999 (Arnst 1995, 65). The nation has an
ambitious reform program involving significant private investment, especially in satelliterelated activities. An Indonesian-led consortium plans to establish a regional mobile
telephone system, building upon the nation's satellite system expertise. Indonesia has
contracted for two new satellites in 1997 to supplement the existing Palapa system that
provides for communications in the archipelago. PT Indosat has awarded Alcatel STC
A$48 million for a submarine cable between Jakarta and Surabaya, plus a separate contract
for an intelligent network.
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This comes after Alcatel TCC won the A$120 million TelstraJOptus contract for an
Australia-to-Indonesia optic fibre submarine cable. Telstra, in consortium with Asian
companies, has won contracts worth A$4.2 billion to upgrade Indonesia's telephone
network by adding 2 million lines. Telstra is a 20 per cent investor in these 15 year
contracts that allow joint operation by private consortia in five regions, before a possibly
American-style system of local monopolies. Telstra has joined with Indosat and Japan's
NT&T to operate the crucial central Java network. By 2000, another 5 million telephone
lines should join the system, providing plenty of opportunities for Australian interests,
especially when the telephone system becomes privatised.

Japan
Japan has developed a national information strategy for 2010 based on optical fibre links,
multimedia and high definition television test systems. However, reports of overregulation, low computer and mobile systems usage rates, plus poor networking suggest
that some difficulties remain with implementation. Despite this, Japan remains as the
world's major consumer electronics manufacturer for televisions, video recorders, compact
disc players and audio hi-fi systems, but it also produces a vast range of communications
and transmission equipment. Japanese large-scale mainframes and computers match
American models and the nation also produces notable workstations and peripheral devices.
Japan produces half of the world's integrated circuits and some computer chips, although
not matching America's dominance in that sector. In crucial areas such as software and
online services, Japan has fallen well behind United States activity. Japan is to establish a
high-performance, broadband, 2Mbps computer link with Australia, but other joint IT&T
cooperation appears limited.

South Korea
South Korea has announced a A$84 billion information superhighway project for
completion by 2015 and is currently undertaking video-on-demand trials. This involves its
large IT&T industry that produces consumer products such as televisions, video recorders
and audio hi-fi systems of a less-sophisticated nature than Japan. South Korea has achieved
a market niche for low price personal computer clones and for some integrated circuits.
Australia's IT&T involvement in Korea is very small.
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Malaysia
Recent liberalisation of the telecommunications market has spawned nine competing mobile
service companies which plan to spend some US$16 billion by 2000. Work is also
underway to establish a Malaysian satellite system. The Malaysian IT&T industry produces
standard and mobile telephones, facsimiles and computer electronic chip packages.
However, Australian IT&T interests and links to Malaysia are somewhat limited.

Philippines
In 1993, the Philippines had about 229 000 mobile telephone subscribers, 80 000 pagers
and telecommunications service revenue ofUS$1.2 billion. Its IT&T industry is minimal.

Singapore
Now partly privatised, Singapore Telecom has secured a quarter shareholding in Australia's
AAPT, our third, long-distance service provider. Singapore has become a regional
broadcasting hub serving a number of international networks. In 1991, the Singapore
Government announced a "IT2000" vision to transform the city-state into an "Intelligent
Island" for the next century, through provision of a national information infrastructure.
This vision comprises common network services, telecommunications, applications and
supporting regulation. Early applications may include video-on-demand (under test),
electronic library access, online newspapers, reservation systems and remote medical links.
Already, Internet access has become a busy, though government-controlled market.
Singapore hopes to have its first satellite operating by 1999. Singapore's IT&T industry
produces televisions, video recorders, audio hi-fi systems, facsimiles, computer disk drives,
integrated circuits, pagers and telephones. Australia would do well to match Singapore's
activities, as the island has become an Asian centre for productive multinational IT&T
industry operations and output.

Taiwan
Electronics has been Taiwan's main industry since 1984, based upon consumer products
such as televisions, video recorders, calculators and small electronics, plus personal
computers and integrated circuits. The island is undergoing a major infrastructure upgrade
of telecommunications services, but current Australian involvement is small.
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Thailand
Thailand's new government has pledged to create six million new telephone lines ahead of a
planned 1997 deregulation of the telecommunications sector. This will raise the level of
telephone penetration to nine per cent. Thailand will have a third satellite in mid-1996 and has
a trial planned for video-on-demand. Thailand has its own national information
infrastructure program for the future. Under international pressure, Thailand like China has
had to crack down on illegal copies of computer software. Australian IT&T companies
could achieve more in Thailand, given its growing market size.

Vietnam
Tefstra established international telecommunications satellite ground stations in Vietnam,
Laos and Cambodia early this decade. It has since proposed domestic ventures for Vietnam
under a business co-operative contract and has commenced work on: installing an A$10
million, 3 000 kilometre long national backbone optical fibre link. Pirelli Cables Australia
Ltd will supply A$13 million worth of telephone cable to Vietnam for city installation,
indicating some of the opportunities available there to our IT&T industry. Mobile
telephone and pager provision is a recent local growth industry.

Summary
Australia's IT&T industry has had some early notable successes in the Asian regi<;m,
particularly in China, India and Indonesia. However, it could be searching out more market
opportunities in the Southeast Asian region, especially in cooperation with Thailand and
Vietnam. In the long term, half a dozen global corporations will probably survive to
dominate the computer and digital telecommunications switching markets, given the high
development costs in providing the range of products involved. With such a high level of
multinational investment in Asia, Australian companies must seek out alliances there. This
makes the need for our companies to seek Asian market niche cooperations more urgent.

While East Asia produces advanced communications technology, it use and integration of
this technology lags behind that found Western societies. In fact, the emergence of the
Asia Pacific Century does not link well with the Information Age (Segal 1995, 4). The new
technologies will have great effect on Asian cultural values, whether introduced by the local
market or acquired by its populace as a result of global trends. IT&T technologies tend to
empower individuals and undermine authority (ibid, 8) while also challenging security.
How Asian will use them in the new age ahead and the resulting effects remains to be seen.
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Broader Issues

Information Superhighway
Asia could become a main part of the information superhighway, as telecommunications,
computer and entertainment services move towards convergence. However, convergence
raises other issues concerning consumer choice and protection; industry competition;
government policy and legal regulation. Another primary issue remains of information
content and provisions relating to cultural dominance within the regional and global
network service. The highway provides businesses with access to a huge world market, but
as well exposes them to various legal systems and matters of copyright and standards.
Superhighway use also raises matters of cultural concern such as identity, equity,
education, and resource access (James 1994). Developing nations require access to the
Global Information Infrastructure just as much as us. Universal network access requires a
balance between private, industrial and government needs and demand for use. The
Internet currently lacks broad security controls and it remains difficult to control usage or
access without stringent measures. Broad debate may help resolve these issues, but so far
Asian interests have largely remained quiet on the subject of the domination of the media by
Western interests.

Technology Futures
Questions will also arise on matters of technical standards and system costs. The best
online system will provide user access to all possible services, regardless of network
limitations. It will allow user interactivity and connectivity to remote areas. Client access
and use must be at an acceptable cost to each nation, in terms of overall network
investment, user work station charges, delivery mechanism rates, and multimedia software
fees (BTCE 1995, xix). Whether privately-owned broadband networks will be profitable
remains unclear, but it is likely if they offer fast, high-capacity service.
The changing nature of technology confounds any regulation. In the past, parts of the
converging industries have had legal and regulatory constraints to protect public and
industry interests. Legal matters of copyright, censorship, privacy, ownership, and
standards remain largely undefined on the superhighway. The industries now attempting
access to it vary in the regulatory environments in which they operate, in terms of
competition policy, industry content, and other issues. Australia is yet to determine the
appropriate path ahead as it enters the Asia-Pacific Century and the Information Age.
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Glossary and Acronyms

AAECP
Australian ASEAN Economic Cooperation Program
AlIA
Australian Information Industry Association
APEC
Asia-Pacific Economic Cooperation
APT
Asia-Pacific Telecommunity
AusAID
Australian Agency for International Development
mobile telecommunications receiver and transmitter switches
Base Stations
Broadband
capability to communicate information at a high rate
CD-ROM
Compact Disc - Read Only Memory information storage device
Content
information carried by communications links
Convergence
merging of computing, communications and broadcasting sectors
COSTAI
Collaboration in S&T Australia and Indonesia
CSIRO
Commonwealth Scientific and Industrial Research Organisation
Digital Satellite Services discrete data information carried by orbiting spacecraft
Email
electronic mail messages sent from one computer to another
FTA
Fixed Term Arrangements industry support program
GSM
Groupe Special Mobile digital, cellular, mobile telephone system
lIDTV
High Definition TeleVision standard for finer resolution pictures
Rubbing Networks
Information transmission systems that group from a central point
IDA
Industry Development Arrangements
IDP
International Development Program
lIS
Information Industries Strategy
Information Superhighway future, interactive, broadband communications network
Interative Services
content that allows users to reply to and perhaps control the source
ability to use mobile telephones throughout the world
International Roaming
Internet
international linkage ofnetworks that enables computer connections
IT
Information Technology including computers, etc.
IT&T
Information Technology and Telecommunications
Mobile Systems
Mobile telephones, pagers, computers and facsimiles.
Multimedia
integrated video, audio, text and graphics, usually in digital form
online
linked to a network such as the Internet
packet-based facsimile
type of data transmission used in networks
PC
Personal Computer
PID
Partnerships for Development industry support program
R&D
Research and Development
S&T
Science and Technology
WANS
Wide Area Network Services for data transmission
VSAT
Very Small Aperture Terminal transceivers accessing satellites
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