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EXECUTIVE SUMMARY AND RECOMMENDATIONS 

As Australia moves into the 21st century its wealth, international competitiveness, national 
security, social cohesion and cultural richness will be significantly influenced by its ability 
to develop and exploit intellectual capital and to harness the power of information and 
communication technology (ICT).  

The provision of products and services based on ICT is already a substantial industry. There 
are over 22 000 ICT businesses in Australia directly employing about a quarter of a million 
people, and the value of domestic ICT production ($50 billion in 2000–01) amounts to 
nearly eight per cent of Gross Domestic Product (GDP). Despite recent international 
downturns, the industry is expected to grow significantly over the medium-term and there 
are major opportunities for the growth of Australian high value added ICT exports. 

However, ICT has a broader role—as a set of enabling technologies and related products and 
services which underpin the development of Australia as an ‘information’ or ‘knowledge’ 
economy. An ICT capability in this sense is critical to the achievement of national goals in 
areas as diverse as security and defence, demographic change, science and innovation, 
education and health. Many of the new business opportunities for Australian firms will 
depend on their capacity to develop new ICT-based products and services which respond to 
the expanding role of ICT across the economy and society. 

Even prior to September 11 2001, but more so since, the ability to use a capacity in ICT to 
aggregate, develop and deploy information to obtain ‘information superiority’ has been seen 
as a significant means by which national defence systems gain advantage over others. 
Increasingly, the capacity for individual firms (and whole economies) to achieve the same 
kind of strategic advantage over their competitors is becoming a major source of competitive 
strength. 

ICT is increasing the efficiency and reach of government service delivery while decreasing 
the costs to business and citizens in interacting with government agencies. It is similarly 
improving the efficiency and productivity of businesses. In both government and the 
business world, the organisations which benefit most from this transformative role of ICT 
are those which treat ICT as a key strategic resource for achieving organisational goals rather 
than as a purely technical input. Organisations that recognise the strategic nature of ICT are 
substantially shifting control and budget responsibility for ICT away from specialist ICT 
managers to senior corporate, business and financial executives. 

ICT is contributing to social cohesion by providing better ways of linking Australia’s rural 
and regional communities into national life, and expanding the opportunities for economic 
and social participation by Australians of all ages and backgrounds. 

A key enabler of the changes being wrought by ICT in recent years is the development and 
take-up of advanced communications services. Enhanced connectivity has given rise to a 
host of new devices and services. Advanced networks will underpin future business 
opportunities for the ICT industry, and the way in which ICT is used to achieve national 
objectives. The availability of adequate network capacity is critical to both the innovative 
use of ICT and the growth of businesses developing and producing ICT products and 
services.  
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The transformative role of ICT in society will continue, and accelerate over the next ten 
years. A Framework for the Future of the Australian ICT industry needs to go beyond 
traditional industry development measures to identify key elements in an integrated 
innovation infrastructure which will support both the longer-term development of the 
industry and growth of a national ICT capability. The Framework should also build on other 
innovation initiatives, such as those under the Commonwealth Government’s Backing 
Australia’s Ability agenda, which are already contributing to the achievement of this broader 
national goal. 

Against this background, the major elements of the Framework must include: 

• sustained government and industry leadership to build the profile of ICT in Australia by 
emphasising its role in achieving national objectives; 

• a world-class public and private ICT research and development base with a consistent 
focus on commercial outcomes and collaboration; 

• a skills capability base which provides both the technical and business skills necessary to 
develop and maintain leading applications, to create thriving ICT businesses, and which 
builds widespread ICT fluency in the general community to enable full participation in 
the information economy; 

• a secure communications infrastructure which provides the broadband connectivity 
essential for industry development, national defence, commercial growth, advanced 
research applications and government service delivery;  

• development of a supportive environment for innovative ICT businesses through policies 
focused on building and fostering market opportunities for small and medium 
enterprises, ensuring there are appropriate intellectual property and standards 
frameworks in place, and on attracting and retaining investment in high value added 
capabilities; 

• development of a culture of risk-taking and innovation; and 

• effective and coordinated approaches to e-Government by the Commonwealth, States 
and Territories. 

Consistent high-level leadership is required from governments, industry, researchers and 
educators to promote the important role of ICT in the achievement of wider national goals. 
To coordinate further action on the implementation of this Framework, action is needed by 
all players.  

Better coordination of Commonwealth, State and Territory government policies on ICT-
related issues is needed to achieve the necessary focus and scale. The Online Council should 
take forward the outcomes and recommendations of this Report, and address issues of 
coordination of ICT strategies and priorities between governments. In addition, peak 
industry bodies should convene a forum of industry leaders to consider ways in which 
industry can implement the recommendations in this Report and the Framework agenda. 

Innovation is central to this Framework, from longer-term world-class research and 
development (R&D) activities, through to the commercialisation of research. Innovation 
increases the competitiveness of existing businesses and underpins the efficient and 
equitable delivery of government services. It is crucial if Australia is to grow export-oriented 
businesses and develop high value added ICT-based products and services. ICT is a core 
component of Australia’s overall innovation system and the national R&D infrastructure.  
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Australia’s ICT R&D system is currently characterised by a small longer-term public sector 
research effort and a private sector research effort which, while considerably more 
substantial in size, is concentrated very much at the ‘development’ end. This imbalance in 
the contributions made by the public and private research sectors has implications for 
development of the longer-term knowledge and skills that will underpin the future growth in 
production of ICT products and services in Australia.  

The initiatives to increase public sector ICT research introduced by the Government through 
Backing Australia’s Ability will make a significant difference. However, more needs to be 
done to establish critical mass in public sector ICT research and to ensure research funding is 
directed to world-class, focused and commercially-oriented projects. Levels of business 
R&D in ICT also need to be improved, and stronger links developed between businesses and 
public sector research. 

In particular, pre-eminent ‘flagship’ ICT R&D organisations, including National ICT 
Australia (NICTA), the Commonwealth Science and Industrial Research Organisation 
(CSIRO) and the Defence, Science and Technology Organisation (DSTO), need to play a 
major role in focusing research on national objectives, keeping ultimate commercial 
objectives at the forefront, and forging links with business, particularly small-to-sized 
enterprises (SMEs). NICTA, CSIRO and DSTO should convene a round table of research 
leaders to coordinate ICT research activities, outcomes and priorities. 

The Broadband Advisory Group has reported on ways to enhance broadband connectivity in 
Australia. The Group’s assessment of the importance of broadband infrastructure in 
supporting industry development, advanced research collaboration, improved ways of 
delivering health, education and government services, and generally achieving productivity 
benefits across the economy, is broadly supported, as are the Group’s recommendations. 
There is also a continued need for coordinated efforts to build and extend advanced research 
networks as part of Australia’s innovation infrastructure. 

Enhanced connectivity depends on not only the extension of physical networks but also on 
the development of the regulatory and standards frameworks which enable interoperability, 
enhance trust and confidence in e-commerce, and support new forms of service delivery. 
There is a strong national interest in early strategic involvement in international standards-
setting, and active promotion of IP practices which encourage innovation in the digital 
environment. 

Skilled people are the lifeblood of the information economy and a critical component of 
national comparative advantage. There are three key strands: 

• skills needed by ICT businesses and for ICT R&D; 

• ICT competencies needed more generally in other sections of the economy as ICT 
becomes more pervasive and deeply embedded; and 

• a broad basic level of ICT skills needed by individuals to participate effectively in the 
information economy. 

While the demand for formal ICT skills in many areas has fallen recently with the industry 
downturn, there is likely to be strengthened demand for high-level skills over the medium-
term. ICT training should not just be focused on the acquisition of technical expertise, but 
should expose people to the broader economic and social environment in which their skills  



 

 8 

can be used. Greater emphasis on multi-disciplinary, business and project management skills 
is needed in both university courses and programs to assist SMEs. Greater industry 
involvement is also needed in ICT course design and delivery. 

ICT can only fulfil its potential to underpin the achievement of national goals if Australia 
has a substantial production level of ICT goods and services, focused in areas where 
Australia enjoys, or is likely to enjoy, a competitive edge. This will make a substantial direct 
contribution to jobs and exports, and assist in providing the ICT capability needed 
throughout the economy. 

An internationally competitive business environment is required for Australia to develop 
thriving export oriented SMEs and to attract investments by multinational corporations and 
the financial community in high value added capabilities.  

There is a particular need to brand Australia as a country with world-class ICT capabilities, 
companies and researchers. Australia is currently not widely perceived as having these 
characteristics, which makes the task of selling its ICT capabilities, products and services 
more difficult and undermines our investment promotion and embedding efforts. Better 
coordination between jurisdictions is essential—the Online Council would provide an 
appropriate forum for this.  

Local branches of multinational corporations can play an important role in introducing and 
securing international investments in Australia, and recent industry initiatives in this area are 
welcomed. In addition, the Commonwealth Government should provide coordinated and 
targeted assistance to ICT investments that would increase Australia’s innovation capacity 
and link strongly to our domestic R&D infrastructure. 

In preparing this Report, research has been undertaken to identify the broad trends in ICT 
and any associated  business opportunities. This work has established that while technical 
advances will continue apace, there is growing consolidation and rationalisation of ICT-
related firms, particularly those making commodity products, and a growing demand from 
purchasers for value for money. There is less tolerance in the market of technology for its 
own sake.  

In this environment, opportunities for Australian businesses are expected to exist in a 
number of niches, such as: 

• the development of specialised ICT applications in sectors of the economy with 
demanding leading-edge customers; 

• specialist applications such as security services, which apply across several industry 
sectors; 

• applications arising from the widespread adoption of standardised Internet-based services 
(web services);  

• the development of consumer applications such as computer games, and specialised 
operating systems for embedded microchip applications; and 

• the provision of specialist services in support of other large users, such as regional hubs 
for high-end technical support services (e.g. virus response), high-end professional 
services (e.g. systems design and architecture) and specialised R&D. 
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In grasping these opportunities and competing on a global scale, SMEs, in particular, face 
many challenges. Government programs can help to ease the way, and significant industry 
support schemes are already in place. Three significant issues facing SMEs are access to: 

• early stage capital; 

• international markets; and  

• government and big business contracts. 

Much has already been achieved through Backing Australia’s Ability and other Government 
initiatives, including support for ICT start-up companies and recent reforms to the taxation 
of risk capital. Governments and industry have been working together to remove 
impediments to SME access to government contracts and establishing alliances with 
multinational corporations. Greater involvement is needed by the multinationals in assisting 
SMEs to enter domestic and global markets. 

Australia must build on the foundations that have been established in recent years. There are 
no quick fixes. Rather, further progress depends on recognising achievements that have been 
made to date and on maintaining and, where appropriate, strengthening policy settings to 
provide a long-term consistency of approach. Improved coordination and consolidation of 
ICT-related initiatives, and better integration of ICT into the national research infrastructure, 
are essential.  

This Report identifies the issues that must be addressed on a sustained basis if the full 
potential of ICT to the Australian information economy is to be realised. Implementation of 
its recommendations requires significant on-going work by all sectors of government, 
industry, researchers and educators. Better performance metrics are also necessary to 
improve our understanding of the ICT industry and of the productivity benefits of ICT at the 
company, industry and national levels. ICT is a rapidly moving field and a sense of urgency 
is required if, as a nation, Australia is to grasp the available opportunities.  

 

RECOMMENDATIONS 

The recommendations below cover broad areas of concern and identify matters that must be 
further addressed. More work needs to be undertaken urgently by people more directly 
involved in these issues. The government, industry, research and education sectors should 
develop and implement ongoing plans of action. The Commonwealth should coordinate a 
meeting of representatives of these sectors to take stock of progress on implementation of 
these recommendations after one year.  

Leadership 

1. Commonwealth, State and Territory governments should work together to articulate ICT 
goals, and develop and urgently implement strategies to harness ICT to achieve broad 
national objectives in areas such as health, education and security, and improve 
coordination of programs.  

• A meeting of the Online Council should be convened by the Commonwealth within 
the next three months to discuss the outcomes and recommendations of this Report, 
and take the Report’s agenda forward, including addressing issues of coordination of 
ICT strategies and priorities between jurisdictions.  
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2. A forum of industry leaders should take place within the next three months to: 

• discuss practical ways in which industry can take forward the recommendations in 
this report and the Framework agenda; and 

• develop a plan setting out actions to be undertaken by industry in the Framework’s 
implementation.  

Industry associations should convene the forum. 

3. Governments and leaders in industry, education and the research community should: 

• recognise the critical enabling role of ICT in improving productivity, driving 
business efficiencies and supporting innovation, and the importance of a strategic 
information capability to achieving broad national economic and social goals; 

• explicitly reflect this role in the development of their organisational strategies and 
policies, and the implementation of programs to achieve those strategies; and 

• work together to ensure that Australia’s business environment is conducive to 
fostering ICT innovation, including regularly reviewing and benchmarking 
innovation strategies against international best practice, and focusing on longer-term 
initiatives that are given time to make a difference. 

4. A meeting should take place in early 2004 between representatives of government, 
industry, the research community and the education sector, to: 

• review progress in implementing this Report’s recommendations; and 

• take stock of developments in the ICT sector.  

It should be convened and coordinated by the Department of Communications, 
Information Technology and the Arts and the National Office of the Information 
Economy. 

Research and development 

5. The amount and effectiveness of public sector support for ICT R&D should be increased. 
Governments, research funding bodies such as the Australian Research Council (ARC), 
and research performing bodies such as CSIRO, DSTO and universities should: 

• give ICT a prominent focus in research supported under priorities already identified; 

• coordinate processes for priority setting and the allocation of resources to ICT R&D, 
to minimise overlap and ensure consistency of areas identified; and 

• build scale and critical mass in excellent research, focused on: 

- areas where Australia has world-class ICT research strengths, or the clear 
potential to develop them;  

- areas where there are existing commercial strengths in Australia, or clear 
potential to create such strengths; and 

- areas of national interest such as solving problems of importance to Australia. 

6. Cross and multidisciplinary research should be encouraged and funded, including in 
areas where ICT intersects with other technologies.  

• Universities, public sector research organisations, and research funding bodies such 
as the ARC and the National Health and Medical Research Council (NHMRC) 
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should take steps to facilitate such research including changing funding structures 
and guidelines if necessary. 

7. NICTA, CSIRO and DSTO should provide national research leadership by developing 
themselves as hubs of ICT research activity, with close links to other ICT research 
teams, and strong links to industry.  

• These three organisations should coordinate the establishment of a regular round-
table of major publicly-funded ICT research groups, including the ICT-related 
cooperative research centres (CRCs) and appropriate larger groups in universities, to: 

- develop an implementation plan setting out actions to respond to 
recommendations in this Report in a coordinated fashion;  

- share information on ICT R&D, including international developments, and build 
relationships; 

- explore ways of more effectively commercialising R&D and linking with 
industry; 

- coordinate research efforts and priority setting activities; and 

- assist in efforts to build and coordinate ICT R&D infrastructure. 

An annual report on round-table activities should be provided to the Minister for 
Communications, Information Technology and the Arts. 

8. Commercialisation of ICT research should be a major focus of all publicly funded 
research organisations, and research funding bodies, in their strategic research planning, 
and commercial goals should be built into all stages of their ICT research activities. 
Businesses and industry associations should take action to communicate their R&D 
needs effectively to public sector research organisations, and engage and partner with 
those organisations in the development of their commercialisation strategies and the 
conduct of their ICT R&D. 

9. Industry and research organisations such as CSIRO, NICTA, DSTO, CRCs and 
universities should work together to more fully integrate and embed private sector R&D 
facilities and centres into the Australian ICT R&D community.  

10. The Commonwealth Government should take the lead in exploring options to support 
joint R&D activities with businesses, as a way of developing the cutting-edge ICT 
products and services that agencies need to improve agency performance.  

Infrastructure 

Connectivity 

11. The Broadband Advisory Group recommendations—including the role for the 
Commonwealth Government in developing a National Broadband Strategy, supporting 
and coordinating e-health and e-education initiatives, and encouraging SMEs to take up 
broadband services—are broadly supported. The Government should give close 
consideration to the recommendations of the Regional Telecommunications Inquiry 
including those relating to access to high-speed data services in regional Australia. 

12. Ongoing priority must be given to the continued and coordinated upgrading and spread 
of advanced research networks, by governments, public research institutions and 
universities, as a key infrastructure underpinning the development of next generation 
broadband activities.  
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• The role of the Commonwealth in driving the development of e-science should be 
examined by the National Office for the Information Economy and the Department of 
Communications, Information Technology and the Arts. 

• The proposed National Broadband Strategy Implementation Group should consider 
developing a coordinated national framework for research broadband networks as 
part of the National Broadband Strategy.  

13. Research and development needs and priorities related to the security of Australia’s 
information infrastructure should be identified, and action taken to better coordinate and 
harness Australia’s existing R&D effort related to that security. The Department of 
Communications, Information Technology and the Arts and the National Office for the 
Information Economy should work with the Department of Defence (including DSTO) 
and other relevant Commonwealth agencies on this issue. 

Standards 

14. Industry-based forums should be established by industry and industry associations to 
progress practical issues needed to implement an environment of trust for online business 
and transactions. 

15. A framework to guide Australia’s involvement in international ICT standards setting 
should be developed and implemented by the National Office for the Information 
Economy, the Department of Communications, Information Technology and the Arts 
and Standards Australia, in consultation with industry.  

• These organisations should also establish a strategic group with membership drawn 
from industry, researchers and government to determine which areas of ICT R&D 
have the potential to yield products for markets where international standards are still 
fluid, and determine the most appropriate means of shaping standards in those areas. 

Intellectual Property 

16. The Commonwealth Government’s review of its Digital Agenda legislation should 
examine the balance of rights between creators and users in a digital environment, in the 
context of Australia’s future as an information economy, and focus on ensuring that 
Australia’s copyright regime does not hinder innovation and investment.  

• ICT business leaders and industry associations should ensure that the perspectives of 
the ICT industry are considered during that review.  

17. In relation to government ownership and use of intellectual property (IP): 

• the Commonwealth should adopt and promulgate management practices for its IP 
which encourage and maximise industry development, consistent with the 
management of government IP as a public asset, and should regularly audit their IP to 
review opportunities for its commercial development; 

• the Department of Communications, Information Technology and the Arts, and the 
Attorney-General’s Department should ensure that the Commonwealth’s information 
technology IP guidelines are up-to-date, encourage their widespread adoption and 
use, and disseminate best practice examples of IP management; 

• the Auditor-General should conduct an audit of practices adopted by Commonwealth 
agencies for the management of IP, and report on the extent to which the guidelines 
are being followed, and whether IP resources are being used efficiently and 
effectively to achieve Government objectives including industry development; and 
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• the Commonwealth should work with State and Territory governments to achieve 
uniform policies in the use of Crown IP. 

Recommendation 16(c) of the Broadband Advisory Group, that the Commonwealth 
should ensure that its IP policies do not act as a barrier to the development of digital 
content industries, is supported. 

18. Industry associations should continue to work with their members, particularly SMEs, to 
inform and educate them about IP rights and the processes required to protect them, and 
to provide appropriate assistance services.  

Skills 

19. Universities and other ICT course providers should: 

• develop courses and curricula to ensure that students studying in areas other than ICT 
develop the broader conceptual and practical skills to be ICT-fluent in their own 
profession;  

• link ICT and other science and engineering courses at both undergraduate and 
postgraduate level, so that ICT students are exposed to issues in other disciplines; and 

• give greater emphasis to the development of business, project management and 
entrepreneurial skills in ICT students and staff. 

20. Tertiary education institutions, individual businesses, and industry associations should 
work together to: 

• develop and design more flexible, responsive and targeted courses in ICT to provide 
for specific industry needs; and 

• more closely involve industry in education programs, for example through 
sponsorship, direct involvement in teaching, support for staff exchanges and 
secondments between industry and education institutions, and the provision of work 
experience for students. 

21. Universities should fully examine the significant structural issues relating to ICT 
teaching, including the substantial growth in the student-staff ratios and the difficulties in 
attracting and securing teaching staff in a competitive market, and take action to redress 
them.  

Promoting ‘Technology Australia’ 

22. The Commonwealth Government should provide additional investment support, targeted 
at ICT investments of strategic significance to Australia.  

• There should be a particular focus on projects which would increase Australia’s 
innovation capacity and build strong links into our R&D infrastructure. 

23. Australian governments should work with each other and with peak industry bodies to: 

• adopt well-coordinated, aggressive investment attraction and embedding strategies, 
which focus on maximising the linkages of multinational corporations into the 
Australian economy, to obtain the greatest possible flow through into Australian 
firms in terms of skills, knowledge and access to global linkages and networks; and  

• undertake coordinated and sustained efforts to promote Australia’s ICT strengths 
internationally.  
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24. Local branches of multinational corporations should expand and develop their role in 
investment attraction and retention including through: 

• close involvement with governments in the development and implementation of 
appropriate strategies; 

• providing leadership by pursuing those strategies through their overseas linkages; and  

• ensuring ongoing information flows to head offices. 

25. Research organisations and individual researchers should make concerted and 
coordinated efforts to develop and promote Australia’s international profile as a nation 
with a growing, leading-edge ICT R&D capability.  

• Such promotion should be a key objective of NICTA, CSIRO, DSTO the universities 
and other ICT research organisations, who should report annually on their activities 
in this area. 

26. Better ways of accounting for the total national ICT capability (including ICT 
capabilities in other industries outside the traditional ICT industry) should be developed 
and implemented by governments, industry and the research community.  

• Benchmark data should be identified which demonstrate Australia’s strengths and 
level of competitiveness in ICT, including ICT R&D. 

Building innovative SMEs 

27. The Commonwealth Government should keep under review measures to encourage the 
provision of early stage capital, including recent changes to taxation laws, and the need 
for any further adjustments to these laws or to programs. 

28. Proposals to improve the preparedness of SMEs to undertake their initial market entry 
should be identified and implemented by governments and industry, to: 

• facilitate access for SMEs to particular markets within Australia and overseas; and 

• expand overseas network support for SMEs.  

29. Governments should continue to work with industry to make it easier for SMEs to sell to 
governments and big business by examining issues such as : 

• access by SMEs to information about opportunities to tender for business; 

• the structure and complexity of contract documents and other requirements of doing 
business, the associated costs of providing tenders, and the time taken to evaluate 
them; 

• approaches to risk management, and insurance and indemnity requirements;  

• the extended use of e-purchasing arrangements in order to improve access by SMEs 
to business opportunities;  

• consistency of approaches between jurisdictions; and 

• the use of government purchasing to create reference sites for SME products and 
services. 
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Networks and clusters 

30. State and Territory governments should take the lead in bringing together major focal 
points of R&D activity and the innovation infrastructure (such as CSIRO, DSTO, 
NICTA, CRCs, the Building on IT Strengths (BITS) incubators, and the GrangeNet, 
CeNTIE and mNet test networks) with potential industry partners, to drive cluster 
development.  

• These activities should be coordinated through the Online Council, to ensure that 
activities are linked and networked across jurisdictional boundaries. 

The information base for the ICT industry 

31. Commonwealth, State and Territory governments, working with industry associations, 
should: 

• develop comprehensive collections of data about the ICT industry which fully 
recognise its breadth and pervasive nature and move beyond traditional classification 
categories;  

• explore ways of improving the timeliness of ICT statistical collections; and 

• undertake further work to more comprehensively understand and measure the 
productivity benefits of ICT across the economy, and its contribution to exports in 
other sectors. 

Government involvement in this work should be coordinated through the Online Council 
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1. INTRODUCTION 

The decision to develop an Information and Communications Technology (ICT) Framework 
for the Future was announced by the Prime Minister, the Hon John Howard MP, on 27 
February 2002 at the World Congress on Information Technology in Adelaide. He also 
announced the appointment of the Minister for Communications, Information Technology 
and the Arts, Senator the Hon Richard Alston, as chair of a Steering Committee to develop 
the Framework. This Report sets out the Steering Committee’s conclusions and 
recommendations. 

In the Report (together with the separately published research material) the Committee has: 

• provided an up-to-date perspective on the current state of ICT industry, taking into 
account the impact of the recent industry downturn; 

• developed a broad understanding of the wider impacts of ICT as a set of enabling 
technologies, and the implications of this for ICT businesses; 

• assessed the ICT industry’s medium-term prospects given likely technological 
developments and broad international trends, and identified business opportunities 
arising from those developments; and 

• against this analysis, provided a medium-term framework for the continued development 
of the Australian ICT industry, and the harnessing of ICT to achieve broad national 
objectives. 

THE POLICY CONTEXT 

The Framework is not being developed in isolation. It builds on the Commonwealth 
Government’s Backing Australia’s Ability innovation statement of early 2001, which 
included a number of ICT initiatives such as the expansion of R&D and the ICT Centre of 
Excellence. The Framework’s development has also occurred in the context of other 
Government initiatives affecting the ICT industry and, more broadly, the growth of the 
information economy.  

In parallel to this framework, the Government established the Broadband Advisory Group to 
advise on broadband communications issues in Australia. The Group’s report was released 
on 22 January 2003. Broadband issues are critical to the future of the ICT industry, and the 
Group’s outcomes are supported. 

At a very broad level, this Framework should be seen in the context of the Prime Minister’s 
whole-of-government strategic priorities for the next few years announced in November 
2002. These are: national security and defence; balancing work and family life; the 
demography of Australia; science and innovation; education; sustainable environment; 
energy; rural and regional affairs; and transport. ICT, as a broad enabling set of technologies, 
is critical to the achievement of these priorities. 

Equally, consideration of this Framework will need to inform and be integrated with, other 
broad policy activities, including: 

• the Strategic Framework for the Information Economy (SFIE),  released in 1999 and 
currently being revised, which provides a vision statement and sets broad directions and 
priorities for action for Australia’s future in the information economy;  
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• the Electronics Industry Action Agenda, which is a joint activity being undertaken by 
industry and the Commonwealth Government to develop the electronics industry in 
Australia and assist it meet the challenges of the global market. Many issues are common 
to both the Action Agenda and this Framework, and the recommendations are likely to 
be complementary; 

• various Commonwealth e-government activities, such as the Government Online 
Strategy, released in 2000, and the recent Better Services, Better Government E-
Government strategy, released in November 2002. These strategies broadly address ways 
in which government services, and internal government processes, can be transformed 
using ICT and the Internet; and 

• initiatives being coordinated by the Education, Science and Training portfolio such as the 
review of higher education, the mapping of Australia’s science and innovation activities, 
the national research priorities announced late last year by the Prime Minister, and the 
review of the CRC program. 

BACKGROUND TO THE STEERING COMMITTEE’S ACTIVITIES 

The membership of the Steering Committee and its terms of reference are at Attachment 1. 

The Steering Committee was supported by two working groups: 

• a Mapping Working Group, which researched and developed an overview of the ICT 
industry in Australia, its relationship to the Australian and global economies, and its 
current capabilities; and 

• a Foresighting Working Group, which examined major technology, business and social 
trends relevant to the ICT industry, and the implications of these trends for Australia. 

The Steering Committee also drew on independent international expertise through a Global 
Advisers Group. This group comprised senior international executives from the ICT 
industry, researchers and academics who provided comment on issues facing the ICT 
industry. Membership of this Group is at Attachment 2. 

To complement and assist the activities of the working groups, McKinsey & Company was 
commissioned to provide a strategic perspective of the ICT industry in Australia in a global 
business context, including an analysis of the likely trends and drivers in the global industry, 
and of Australia’s performance and position in that environment. 

McKinsey’s report, Australia: Winning in the Global ICT Industry, is published separately. 
Key findings from the study have been incorporated in this Report. 

The Committee’s work was assisted by consultations with stakeholders in the Australian ICT 
industry, including State and Territory governments, the research and academic 
communities, and industry players. A number of industry associations also assisted the 
Committee, including the Australian Information Industry Association, the Australian 
Electrical and Electronic Manufacturers’ Association, and the Australian Computer Society, 
with specific advice, assistance in organising consultations, or provision of background 
material. 

A series of open industry seminars was held in every State and Territory during November 
and December 2002. These seminars provided an opportunity for discussion and input on the 
Framework’s directions and its possible outcomes. 
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Definitions 

A challenge which faced the Committee at the outset was defining the boundaries of ‘the 
ICT industry’ and in particular identifying those groups of activities and firms which should 
be included. Definitional issues are discussed in more detail in the supporting material (see 
below). While this affects metrics for the industry (an issue discussed later in this Report) it 
has not, ultimately, affected the recommendations in the Report. 

In this Report, a distinction is drawn between the underlying technologies, such as 
computing and networking technologies, materials technologies and basic software tools, 
and the ICT products and services (such as personal computers, network routers, and mobile 
telephones) built or developed using/based on those technologies. The term ‘ICT industry’ is 
used to represent those businesses whose primary activity is making or providing ICT 
products or services. Although the term ‘industry’ suggests a discrete sector, this is not the 
case. ICT production would be the sole activity of some businesses, and only a part of 
others.  

ADDITIONAL COMMITTEE OUTPUTS 

In undertaking this Framework, the Committee and its working groups developed or 
commissioned a substantial body of research on the nature of the ICT industry in Australia. 
This material is a significant output of the Framework process in its own right, and 
underpins the analysis in this Report. 

A number of reports and papers have been separately published on the website of the 
Department of Communications, Information Technology and the Arts 
(www.dcita.gov.au/ICTframework). These include the following: 

• an overview of the ICT industry and related innovation activities in Australia, based on 
the work of the Mapping Working Group; 

• the report of the consultancy by McKinsey & Company; 

• the report of the Foresighting Working Group;  

• a short paper reviewing the impacts of ICT on productivity; and  

• several papers prepared by, or on behalf of, the Australian Information Industry 
Association for the Mapping Working Group. 
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2. WHY ICT MATTERS—THE ROLE OF ICT IN THE  
    NATIONAL ECONOMY 

The importance of ICT to the national economy, and to broad national objectives such as the 
strategic priorities outlined by the Prime Minister late last year, relates to the direct 
contribution of the ICT industry to the economy (e.g. in terms of wealth creation, 
employment and exports), and to the impact ICT and ICT-based devices and services have 
on other areas of economic and social activity.  

The Australian ICT industry is substantial and, despite the recent international downturn, is 
expected to grow significantly over the medium-term. Although small by global standards, it 
is a significant part of the Australian economy, with over 22 000 ICT businesses employing 
nearly a quarter of a million people. The value of domestic ICT production amounts to 
approximately $50 billion (2000–01), nearly eight per cent of the GDP (over twice the value 
of the rural sector’s production). Between 1995-96 and 2000–01 ICT industry production 
increased at an average annual rate of 12.2 per cent (compared to an average annual GDP 
growth rate of 4.1 per cent over the same period). New technologies, processes and services 
will continue to give rise to substantial new business and market opportunities. 

In addition, ICT has a much broader role—as a set of technologies enabling the development 
of products and services that transform business operations, government processes, and 
society more generally. The future of the ICT industry is closely linked to this wider role, as 
new uses of ICT-based products and services will give rise to new business opportunities. 
Moreover, the ability of firms and governments to use ICT in strategic ways to manage and 
deploy information is increasingly a source of competitive advantage in the global 
marketplace. 

The Foresighting Working Group concluded that, over time, changes in ICT will make it less 
easy to identify and measure a distinct ICT industry sector in its own right. The boundaries 
between the ICT industry and other industries are becoming much more blurred as ICT 
products and services become an integral part of the activities of businesses in areas as 
diverse as mining and finance.  

One of the major drivers of ICT developments and the ICT industry in recent years has been 
the development of advanced communications networks. This has stimulated a host of new 
devices and services. Networks will underpin future business opportunities and the way in 
which ICT is used to achieve social and national objectives. It follows that the availability of 
adequate network capacity is critical to both innovative use of ICT and the growth of 
businesses producing ICT products and services. 

The policy approach for the ICT industry needs to evolve with these changes. Traditional 
industry policy approaches targeted at specific sectors or groups of firms are insufficient to 
address the longer-term issues facing the industry. The focus needs to be on ensuring that the 
broad policy environment encourages innovation and risk taking, stimulates the growth and 
globalisation of new firms, and fosters the widespread use of ICT to achieve productivity 
benefits and other broad national objectives. 
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ICT AND PRODUCTIVITY 

The transformational effects of ICT for businesses, governments and individuals can be seen 
in many areas, such as personal computers and the Internet, mobile telephones, and 
electronic funds transfer and other transactions. Business processes have been dramatically 
altered by software applications to manage human resources, customer relations, and a range 
of e-commerce services. Microelectronics is becoming commonplace in everything from 
cars to washing machines. 

There is much evidence that ICT is a significant contributor to productivity, both within 
Australia and overseas. Recent research findings from the United States, Australia and the 
Organisation for Economic Co-Operation And Development (OECD) indicate that economic 
and social transformations associated with the move to a knowledge economy are driving 
productivity growth in advanced economies, and that ICT plays a central role in that 
transformation. Productivity growth in Australia in the 1990s appears to have been 
precipitated by microeconomic reforms, but subsequently sustained by the significant 
investment in ICT that was itself a response to the competitive pressures unleashed by these 
reforms. Recent OECD and Australian data suggests that in Australia productivity growth 
due to ICT adoption averaged 1.3 per cent per annum over 1996–2000.  

However, the extent of these productivity benefits varies across different sectors. Recent 
work commissioned by the National Office for the Information Economy indicates that, so 
far, ICT has had more of a measurable impact on some sectors, such as finance and utilities, 
than on others such as mining and agriculture, reflecting the lower levels of ICT investment 
in the latter. This suggests there is still considerable capacity for further productivity 
improvement from ICT investments. The Chairman of the United States Federal Reserve 
Bank, Alan Greenspan, has asserted that there is a strong likelihood that United States 
productivity growth, fuelled by ICT, is sustainable and will continue.  

Studies on the impact of ICT also make it clear that ICT is not a panacea. Technology does 
not, on its own, drive transformation—that comes from the policy environment, strategic 
decisions and change strategies embraced by individuals, firms and governments. The way 
in which ICT investments are managed, and ICT products and services used, has a major 
impact on the benefits achieved.  

Ongoing analytical work is needed to develop a better understanding of the specific impacts 
of ICT. There is a pressing need for improved performance metrics encompassing the 
contribution of ICT to the economy. One of the areas that would be valuable to explore 
further is how the effective use of ICT within a particular sector influences the development 
of new ICT businesses serving that sector.  

ICT USE AND PRODUCTION 

There has been a heated debate in Australia on whether the nation should be an ICT producer 
or only an ICT user, and on the relationship between ICT production and economic 
productivity. 

These arguments reflect an outmoded and simplistic distinction between ICT use and the 
production of ICT goods and services, as the pervasive and deepening presence of ICT in all 
areas of the economy is blurring the boundaries between the two. The development of major 
applications in user industries is a significant form of ICT production in its own right. 
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Innovation in ICT is occurring across the economy, and ICT in turn underpins the broader 
innovation process.  

World-class ICT capabilities (e.g. in terms of skills and innovation) are fundamental to the 
ability to apply ICT in other industries and achieve broader national economic and social 
goals. A significant ICT production capability in the economy creates a symbiotic 
relationship between users and producers such that the level of sophistication of users is 
enhanced by the presence of producers of ICT goods and services. Without an industry 
producing such products and services, it would be more difficult for Australia to keep up 
internationally in terms of their adoption and use. 

THE ICT DEFICIT 

The ICT trade deficit has received some attention recently, focusing on its size and rate of 
growth. The deficit in 2001–02 was around $10 billion, a slight reduction from $11.3 billion 
in 2000–01. 

The overall trade deficit figure should not be considered in isolation from other factors, 
particularly the overall productivity and other economic and social benefits that ICT is 
bringing to all Australians. Australia is a large importer of ICT goods, reflecting their 
widespread use throughout the economy. The use of ICT products contributes to efficient 
production and increased exports in many other sectors. Hence the ICT deficit needs to be 
seen in the context of the overall balance of imports and exports across all sectors of the 
economy. 

Importantly, many of the goods Australia imports are commodity manufactures, and 
Australians have benefited from significantly lower prices and increased functionality in 
these items over recent years. In the ICT services sector, which has a higher Australian value 
add, Australia’s trade position is close to balanced, with Australian exports growing on 
average 16 per cent per year between 1995–96 and 2000–01 while imports grew by 13 per 
cent per year.  

From a policy perspective, it is important that Australians are encouraged to use and apply 
ICT in ways that enhance productivity, including in traditional industry sectors like mining 
and agriculture where large gains can still be realised. Australia also needs to maintain an 
environment that fosters innovation, and the growth and globalisation of ICT companies 
producing and exporting higher value added items.  

ICT AND THE ACHIEVEMENT OF BROAD NATIONAL OBJECTIVE S 

As the Prime Minister highlighted in his speech to the Committee for Economic 
Development of Australia in late 2002, modern governments are faced with a complex set of 
challenges—as diverse as national security and global warming—which require innovative 
whole-of-government policy approaches. Solutions can only be achieved by coordinated 
efforts between government agencies and between different levels of government in 
Australia, and in partnership with industry and other sectors of the community. 

ICT is crucial to the achievement of these broad national objectives.  

ICT is a key part of Australia’s national security information gathering and distribution 
capabilities, and underpins a modern defence force. It is driving change in our education 
system by providing tools for distance education, interactive learning and training, access to 
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rich curriculum content and individualised learning environments. ICT underpins our health 
system and assists Australia to meet the challenges of an ageing population with higher 
levels of chronic disease and disability. It can also assist families to balance work and family 
responsibilities through telecommuting and technology-enabled home-based businesses. 

ICT contributes to modern natural resource management strategies, for example, through 
remote sensing technologies, the computing power to handle the complex data requirements 
of environmental modelling, climate forecasting and carbon accounting. ICT provides tools 
to develop fuel-efficient transport and freight systems, and smart energy use in buildings. 

Importantly for a country like Australia, ICT provides a basis for the effective economic and 
social participation of rural and regional Australia in the national and global economies, as 
well as strengthening the connections within such communities. More effective use of ICT 
within government is also transforming the coordination, efficiency and integration of 
government service delivery to regional, rural and remote communities. 

THE IMPACT OF ICT ON INNOVATION 

ICT has fundamentally changed the way scientific and other research is undertaken, and has 
become an essential part of the national research infrastructure. As the United States 
National Science Board states:  

‘Enabled by information technology, a qualitatively different and new science and 
engineering infrastructure has evolved, delivering greater computational power, 
increased access, distribution and shared-use, and new research tools, such as data 
analysis and interpretation aids, web-accessible databases, archives, and 
collaboratories. Many viable research questions can be answered only through the 
use of new generations of these powerful tools.’ 

(Science and Engineering Infrastructure for the 21st Century: The Role of the National 
Science Foundation; Draft report, National Science Board, December 2002) 

Advances in computing, information storage, software, and networking are all leading to 
new opportunities for science and engineering research. For example, biological sciences 
have been dramatically affected by ICT. Access to high speed computers to store and 
analyse huge amounts of data is critical to genomics, environmental and similar data-
intensive research activities. ICT opens up whole new areas of research exploration not 
previously possible, or even contemplated..  

In priority research fields such as bio-technology, nano-technology and complex systems, 
close linkages between science and engineering capabilities in ICT and primary research 
teams are increasingly significant. Advanced broadband connectivity and computing tools 
are essential to collaboration between researchers and research teams both within Australia 
and internationally. The cross-disciplinary nature of these priority areas has implications for 
the way research and research infrastructure is supported and funded in our research 
institutions. 

These changes have led to increased emphasis both within Australia and overseas on the 
coordinated and focused development of an ICT infrastructure for science. These 
developments are discussed further later in this Report. 
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3. THE WAY AHEAD 

As this Report has already emphasised, the development of ICT businesses in Australia is 
inseparable from the way in which ICT is adopted and used across the economy. The 
Framework for the ICT industry needs to be set in the broader context of the information 
economy, and to recognise the fundamental role of ICT in almost every aspect of modern life 
in Australia.  

The Framework must primarily address issues affecting the environment for the ICT 
industry. It is not appropriate, or sensible, to make specific policies for the ICT industry in 
isolation from the wider context of the enabling role of ICT. 

Against that background, the main elements of a medium-term ICT Framework for the 
Future are: 

• leadership by governments, industry and researchers, to highlight the central importance 
of ICT to the future of the nation, by setting and reviewing strategies and priorities, and 
by driving change; 

• a world-class public and private ICT research base, with critical mass, which is highly 
focused on Australia’s national interest and on commercial opportunities, and which 
provides, through collaborative arrangements, the tools for discovery and exploitation in 
other areas of research; 

• the development of a supportive environment for innovative ICT businesses through 
policies focused on strong intellectual property protection, commercialisation, provision 
of early stage capital, participation in standards development, building and fostering 
market opportunities for SMEs, and attracting investments in high value added ICT 
capability;  

• a skills capability base that provides the technical and business skills necessary to 
develop and maintain leading applications and to create thriving ICT businesses, and 
widespread ICT fluency in the general community to enable full participation in the 
information economy; 

• a secure communications infrastructure which provides broadband connectivity for 
industry, innovative and high quality services to the general community, and very high 
bandwidth links between researchers; 

• the development of a culture of risk taking and innovation, with appropriate social and 
economic reward structures, that fosters entrepreneurship, change and creativity; and 

• effective and coordinated approaches to ‘e-government’ by the Commonwealth, States 
and Territories focused on enhancing national security and on delivering innovative, high 
quality services on a cost-effective basis to all Australians, including those in regional 
and remote areas. 

These elements are crucial not only for the medium-term development and growth of ICT 
businesses, but also to fully capture the productivity benefits of ICT. 

Many elements of the Framework are already in place. This Report identifies a number of 
issues which will need to be addressed in a consistent and sustained way over the next five to 
ten years to continue to strengthen the Framework and help sustain the future of the ICT 
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industry in Australia. These issues are addressed in the following sections, with 
recommendations on the actions needed in each area. 

Many of the recommendations cover broad areas of concern and identify matters that must 
be further addressed. Moreover, the Framework must be flexible and responsive to the rapid 
changes taking place in the ICT industry, and should be seen as ‘work in progress’. More 
work needs to be undertaken by people directly involved in these issues, such as government 
departments, industry and industry associations, and research organisations (as set out in the 
recommendations). It needs to be undertaken quickly and the outcomes communicated 
widely. 

3.1 LEADERSHIP AND COORDINATION 

Countries at the leading-edge of ICT development and adoption are characterised by 
consistent high-level support and promotion of the role of ICT by government, business and 
research leaders. Leadership of this kind is critical to provide the vision, drive and 
coordination needed to build Australia’s ICT industry, and for all sectors of the economy and 
society to benefit from an ICT-enabled information economy.  

Clearly there is a significant role for the Commonwealth Government in providing such 
leadership at the highest level. However, this is not just a matter for the Commonwealth—
leadership is needed from all levels of government, from industry, and from our research and 
education community. The focus must be on a shared sense of responsibility for action and 
achieving outcomes. All sectors must work together to maximise the opportunities for the 
ICT industry in Australia, to maintain its competitiveness, and more generally, to build a 
prosperous and inclusive information economy.  

Much has already been done. The major Commonwealth Government policy statements 
Investing for Growth and Backing Australia’s Ability, and the Information Industries Action 
Agenda were in part a response to issues of concern in the ICT industry. They established 
broad parameters for the innovation framework, and included specific funding initiatives. In 
addition, many State and Territory governments have put in place strategic plans for the ICT 
industry in their jurisdictions, and peak business groups have undertaken various broad 
leadership activities. Science and innovation are amongst the strategic priorities announced 
by the Prime Minister in November 2002. In 2003, the Government intends to consider new 
science and innovation measures to apply after 2005–06, as the next step in the process 
begun with Backing Australia’s Ability. 

It is important to build on this work.  

It is essential that governments and industry leaders recognise the critical enabling role of 
ICT in improving productivity, driving business efficiencies and supporting innovation, and 
the importance of a strategic information capability to achieving broad national economic 
and social goals. This role must then be explicitly reflected in the development of 
organisational strategies and policies, and the implementation of programs to achieve those 
strategies. Governments need to act with a sense of urgency to implement strategies to 
harness the transforming power of ICT to achieve national objectives in critical areas such as 
health, education and security. 
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Broad leadership is required to ensure that, overall, the business environment is as conducive 
as possible to innovation in the industry. The ICT industry is dynamic; it is subject to 
disruptive waves of change which are likely to continue. There is no ‘one size fits all’ policy 
solution, and static approaches will rapidly date. Governments, industry and research 
organisations need to regularly review and benchmark their innovation strategies for the ICT 
industry against successful approaches elsewhere in the world, to ensure that Australia has 
the best possible policy approaches for the sector. It is also important to regularly review the 
performance and global competitiveness of Australia’s ICT industries, and the challenges 
and opportunities facing them in the global environment. 

Australia must also develop a culture which is more understanding and rewarding of 
entrepreneurial risk, which recognises that it takes many years to convert research and ideas 
into successful businesses which compete globally. 

An important element of leadership is coordination between jurisdictions. ICT is a global 
industry and Australia is a small player and cannot afford to fragment its efforts. Moreover, 
many of the issues facing the industry—such as skills, R&D, and security—require a 
national focus.  

States and Territories have complementary roles to the Commonwealth, and have their own 
relationships with the local industry and other stakeholders. There is already a level of 
recognition of the need for coordination on these matters between the States, Territories and 
the Commonwealth. Since its inception in 1997, the Online Council (Australia’s information 
economy ministerial council) has coordinated information economy matters, and e-
commerce and e-government policies . 

However, more can be done to ensure that different jurisdictions work together effectively to 
achieve broader national objectives. For example, there are still perceptions, particularly 
overseas, of a lack of coordination between jurisdictions, which is undermining Australia’s 
investment attraction efforts, and the efforts of businesses to go global. The 
Commonwealth’s National Investment Framework has introduced mechanisms to facilitate a 
national approach to investment attraction.  

There are a number of issues and recommendations in this Report which need action by 
governments. It is proposed that these matters be considered through the Online Council. A 
meeting of the Online Council should be convened within the next three months to take 
forward the outcomes and recommendations of this Report, and to address issues of 
coordination of ICT strategies and priorities between jurisdictions. Consideration should be 
given to amending the terms of reference of the Online Council to reflect a broader role in 
relation to ICT and the ICT industry.  

Leadership and coordination is also required by industry. To take forward industry’s 
responses to this Report, peak industry associations and other business leaders should 
convene a forum of industry representatives within the next three months. The forum should 
develop an implementation plan setting out actions to address the recommendations in this 
Report and the Framework agenda. 

Further coordination of ICT R&D activities is discussed in section 3.2 of this report, below. 
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It will be important to review progress in implementing this Report’s recommendations. 
Although many of the recommendations address long-term issues, which will require on-
going commitment, there would be value in taking stock of progress after one year. 
Accordingly, the Department of Communications, Information Technology and the Arts, and 
the National Office of the Information Economy should convene a meeting of key players in 
government, industry, research and education to review developments in the ICT industry 
since the release of this Report, and assess progress in addressing the issues raised. 

Recommendations 

1. Commonwealth, State and Territory governments should work together to articulate ICT 
goals, and develop and urgently implement strategies to harness ICT to achieve broad 
national objectives in areas such as health, education and security, and improve 
coordination of programs.  

• A meeting of the Online Council should be convened by the Commonwealth within 
the next three months to discuss the outcomes and recommendations of this Report, 
and take the Report’s agenda forward, including addressing issues of coordination of 
ICT strategies and priorities between jurisdictions.  

2.  A forum of industry leaders should take place within the next three months to: 

• discuss practical ways in which industry can take forward the recommendations in 
this report and the Framework agenda; and 

• develop a plan setting out actions to be undertaken by industry in the Framework’s 
implementation.  

Industry associations should convene the forum. 

3.  Governments and leaders in industry, education and the research community should: 

• recognise the critical enabling role of ICT in improving productivity, driving 
business efficiencies and supporting innovation, and the importance of a strategic 
information capability to achieving broad national economic and social goals; 

• explicitly reflect this role in the development of their organisational strategies and 
policies, and the implementation of programs to achieve those strategies; and 

• work together to ensure that Australia’s business environment is conducive to 
fostering ICT innovation, including regularly reviewing and benchmarking 
innovation strategies against international best practice, and focusing on longer-term 
initiatives that are given time to make a difference. 

4. A meeting should take place in early 2004 between representatives of government, 
industry, the research community and the education sector, to: 

• review progress in implementing this Report’s recommendations; and 

• take stock of developments in the ICT sector.  

It should be convened and coordinated by the Department of Communications, 
Information Technology and the Arts and the National Office of the Information 
Economy. 
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3.2 RESEARCH AND DEVELOPMENT 

The work undertaken by the Foresighting Working Group and the McKinsey & Company 
confirms the overwhelming importance of innovation and R&D to the development of new 
ICT technologies, products and services, and to their application.  

Experience has shown that where a considerable effort has been put in over a long period of 
time to build up research strengths and capabilities (such as in the life sciences, medical 
sciences and agriculture), the nation has reaped the benefits in terms of successful businesses 
and industry sectors. There is a need for a similar sustained commitment to ICT R&D to 
build our national ICT capability and ICT industry. 

Australia’s ICT research effort 

Australia’s ICT R&D should be characterised by the following features: 

• adequate scale and size of research effort, with a focus on areas where there is a strong 
likelihood of significant outcomes; 

• world-class quality and a focus on excellence; 

• an appropriate balance between research aimed at fundamental knowledge creation, and 
application and development of research; 

• effective linkages between public and private research efforts in Australia and 
internationally;  

• successful paths to commercialisation of research findings; and 

• advanced infrastructure, including communications. 

The state of ICT R&D in Australia was examined in late 2000 by an independent working 
group of experts, established by the Minister for Communications, Information Technology 
and the Arts, who prepared an occasional paper for the Prime Minister’s Science, 
Engineering and Innovation Council (PMSEIC). The paper, Driving the New Economy: 
Australia’s Information and Communications Technology Research Base, concluded that 
there are significant weaknesses in Australia’s national ICT research base, particularly the 
persistent low levels of investment in ICT-related R&D in the public sector and the 
fragmented nature of the public sector research effort. There is also a lack of critical mass in 
many of the areas of publicly-funded ICT R&D. As a result there is a lack of investment in 
the longer-term strategic research capacity that ultimately underpins industry opportunities 
and which leads to emerging technologies which have substantial scope for 
commercialisation. 

Using 1998–99 data, the report noted that more than 80 per cent of Australia’s ICT R&D is 
undertaken by the private sector, representing a significant part of all business R&D. The 
commercial research is naturally focused at the shorter-term development end of R&D 
performance and has little grounding in strategic research activity in Australia. 

The PMSEIC paper thus demonstrated an imbalance in the overall ICT R&D effort in 
Australia, with relative strengths in private sector development and an acute lack of longer-
term public sector strategic research capacity.  
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The most recent information available on ICT R&D shows that public sector ICT R&D 
expenditure has increased slightly in recent years, but that the proportion of public to private 
spending has decreased still further since 1998–99. ICT R&D remains a small proportion 
(less than eight per cent) of Australia’s total public sector research investment. Although 
precise data is difficult to obtain, some evidence suggests that the equivalent proportion in 
Japan and the European Union is over 20 per cent.  

Public sector R&D is potentially a significant source of new ideas, and can provide the 
longer-term focus needed to bring them to fruition. It is also the training ground for the 
skilled people who are vital to continued innovation in industry. Without a much stronger 
focus in this area, Australia runs the risk that fewer new ideas will be developed and 
commercialised, fewer new businesses will be seeded, the best ICT researchers will be lost 
overseas, the supply of skills will be inadequate for the demands of the information 
economy, and the nation’s competitiveness will generally suffer. 

In its Backing Australia’s Ability statement, the Commonwealth Government responded to 
the findings of the PMSEIC paper by: 

• raising the overall level of public funding for ICT research with emphasis on greater 
support for long-term fundamental research in ICT; 

• adopting an approach designed to establish critical mass and focus in ICT research, by 
establishing a Centre of Excellence of considerably larger size than previous special-
purpose ICT research activities in Australia; 

• emphasising, in the establishment of the Centre of Excellence, the importance of world-
class research performance, effective commercialisation processes, and strategies to 
produce effective cooperation among the various elements of Australia’s ICT research 
capability. 

In addition to the Centre of Excellence (now established as NICTA (National ICT 
Australia)), particular initiatives supported by the Backing Australia’s Ability package which 
will have most impact on ICT R&D performance in the public sector are: 

• in the 2003 round, 33 per cent of Australian Research Council (ARC) competitive grants 
funding is to be directed to research in four priority areas, three of which support ICT 
R&D research (nano-technology and bio-materials, complex and intelligent systems and 
photon science and technology); this has contributed to four of the eight new ARC 
Centres of Excellence (announced in late 2002) having strong ICT R&D related research 
programs; 

• support for the appointment of high calibre researchers through the Federation 
Fellowships (of the 25 researchers supported in 2002 through the program, nine are in 
ICT-related fields); 

• funding for 15 new major national research facilities of which three are ICT-related; and 

• provision of seed funding for commercialisation of public R&D. 

These initiatives have been complemented through other funding, for example the BITS 
Advanced Networks Program which supports broadband networks for R&D. These 
initiatives will significantly enhance the scale and structure of public sector ICT research in 
Australia. For example, Commonwealth and State contributions to NICTA will add about 
$55 million per year by 2005–06 (an increase of around 13 per cent on 2000–01 public 
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sector funding for ICT R&D). An ongoing commitment is needed by governments to the 
principles espoused in the Backing Australia’s Ability support for ICT research, and to 
ensuring the long-term R&D capacity needed to underpin Australia’s involvement in the 
information economy. 

ICT as a priority area for public research 

To continue to address the low levels of funding for public ICT R&D, governments and 
public sector research performing and funding bodies, must commit unequivocally to giving 
significantly higher priority to ICT R&D in their allocation of resources to, and performance 
of, research.  

In December 2002, the Government announced four National Research Priorities, to focus 
investment on research in key areas that can deliver significant economic, social and 
environmental benefits to Australia. While not a priority itself, ICT will be one of the key 
technologies supported under the ‘Frontier Technologies for Building and Transforming 
Australian Industries’ theme. The Prime Minister’s media release announcing the priorities 
states that ‘ICT has an important role to play as a platform for ensuring the use and 
application of new technology to many industry sectors’. ICT will also be a key component 
of research under the other priorities, particularly the ‘Safeguarding Australia’ theme. 

ICT is a global industry and Australia cannot compete without world-class R&D and 
innovation. The key issue is the implementation of these priorities and, in the longer term, 
their ongoing reassessment. It will be important that institutions and funding bodies take 
advantage of this opportunity presented by the current focus on priorities to bring about 
greater and more effective investment in ICT research. This should lead to more ICT 
research being undertaken in organisations such as the universities, CSIRO and DSTO, and 
also more funding being allocated for ICT activities in the CRC program and ARC 
programs.  

Funding must be allocated not only to support excellence, but also to build new capabilities 
and critical mass in high priority areas. Critical mass in ICT research requires funding 
priorities to be approached from a strategic viewpoint, including: 

• focusing on areas where Australia has world-class ICT research strengths, or the clear 
potential to develop them; 

- strengths can be found where ICT intersects and interfaces with other areas of 
technology and application such as security, environmental management, education, 
entertainment, health, and defence; 

- other strengths could relate to Australia’s particular characteristics, such as large land 
mass and many areas of low population density; 

• focusing resources on research projects with the scale to attract high calibre research 
personnel, and where there is active collaboration of significant public and private 
research groups including those overseas; and 

• focusing resources in areas where, at the end of the innovation chain, there are existing 
commercial strengths in Australia, or where there is clear potential to create such 
strengths. 
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While concentration helps achieve critical mass of resources and people and thus increases 
the chances of successful outcomes, it is still important to allow a spread of projects, as new 
‘winners’ in ICT can come from unexpected sources. And, of course, small R&D groups can 
be highly productive and produce high quality research. Nevertheless, given the small size 
and quality of the overall public sector ICT R&D effort, the current balance in ICT needs to 
shift much more towards focus and concentration. However, regardless of size or area, the 
research that is supported must be world-class. 

The focusing of research must also take account of the increasingly multidisciplinary nature 
of ICT R&D. As ICT becomes more ubiquitous and a key part of innovation in many areas 
of the economy, ICT R&D will cross traditional disciplinary boundaries to a greater extent. 
R&D in areas as diverse as health and the environment will incorporate aspects of ICT 
research—for example biotechnology research needs innovative ICT applications to store, 
organise, process and communicate massive amounts of data. Over time, an increasing 
proportion of ICT research will relate to its advanced application in other areas of research.  

Challenging applications problems, requiring advances in ICT through research for their 
solution, are an important driver of ICT innovation. Leading-edge users with such problems 
who are willing to work with ICT researchers, can drive the development of new products 
and services grounded in real world needs and problems. This needs to be recognised by 
research performing and funding bodies in their planning and support of ICT R&D. If 
necessary, funding structures and guidelines should be changed to facilitate cross-
disciplinary and user-focused research. 

A further issue is the coordination of funding and priority setting across publicly-funded ICT 
research. Significant concentrations of ICT research are funded through a number of means: 

• the CRC program (administered by the Department of Education, Science and 
Technology); 

• NICTA (administered by the Department of Communications, Information Technology 
and the Arts and the ARC); 

• CSIRO; 

• the DSTO in the Department of Defence;  

• the ARC, including its Centres of Excellence program; and 

• the range of activities supported by universities.  

There is some confusion about the roles and priorities of different organisations, particularly 
since the implementation of NICTA. There is a need for closer coordination of ICT research 
activities and priorities between different research funding and performing bodies. High 
profile bodies such as NICTA, CSIRO and DSTO should provide leadership in this area (see 
below). 

The proposed review of the CRC program, announced in January 2003, provides an 
opportunity to consider the issues raised in this Report as they relate to CRCs. 
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Commercialisation of public sector research 

A perennial concern regarding the Australian research system is the perceived inability to 
convert high quality research into commercial outcomes. While there is evidence that 
Australia may, overall, be doing better than is sometimes thought, more can be done in this 
area particularly in ICT.  

There is a link between the overall size and quality of the publicly-funded research effort and 
commercialisation outcomes. Low levels of commercialisation in ICT reflect the relatively 
overall low levels of world-class publicly-funded ICT research in Australia. Comparative 
data indicates that commercialisation outcomes are more significant in other areas of 
research where the public effort in Australia is more substantial and of world-class quality 
(e.g. in some areas of life sciences). 

Indeed, in particular niche areas of publicly-funded ICT research where individual research 
groups have established international reputations, the links to the commercialisation process 
are quite strong. It can be expected that the measures to strengthen publicly-funded ICT 
R&D suggested in this Report, and those already adopted by the Government, will of 
themselves lead to significantly better commercialisation outcomes. 

However, other aspects of the commercialisation process also need particular attention. 
These include a close engagement between research organisations and business (and other 
users), a culture that values entrepreneurial activity and tolerates failure, a preparedness to 
‘go global’, and action to link strategically into global networks of influence. 
Commercial/entrepreneurial training for ICT graduates and the availability of patient early 
stage capital are also crucial. 

Most importantly, potential commercial outcomes need to be considered at every stage of the 
research chain. Even at the basic research level, consideration of areas in which to conduct 
research needs to take more account of the ultimate industry opportunities and existing 
industry structure in Australia. For example, research that might ultimately lead to new 
products or processes in areas where Australia has existing industry strengths (or clear 
potential to develop such strengths) should be given precedence over other research. 
Universities and other research organisations need to give consideration to incentive 
structures to encourage staff to focus on commercialisation of their research. 

For targeting of public sector research to be successful, there needs to be stronger 
partnerships and closer dialogue between researchers and potential commercial users. In 
particular, there is a need for information exchange so users are aware of the work being 
undertaken by the research community, and the intellectual property resources that exist. In 
many cases these commercial users will be SMEs, and this form of collaboration can give 
these firms access to the next generation of products critical to their ongoing growth.  

Large national public sector research organisations such as CSIRO, NICTA, DSTO and 
universities need to lead the way by developing a strong commercial focus to their ICT 
research. Linkages between public sector research organisations and businesses, and the 
associated flow of information between researchers and business, are core components of 
developing this business focus. Both research organisations and businesses need to devote 
effort to building linkages. 
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An example of the kind of initiative industry can take is the proposal by the Australian 
Industry Group to establish the InnovationXchange, with support from the Commonwealth 
Government, some State governments and industry. The Xchange will be a web-based data 
exchange between business, government and research organisations, to provide access to 
new technologies, research and patents, education and training, financial and business 
services, government programs, and networks. It is intended to assist Australian firms, 
particularly SMEs, with access to resources, to become more innovative, and to help the 
commercialisation of Australian ideas.  

Private sector investment in ICT research and devel opment 

The pace of innovation in ICT, and the complexity of ICT products and services, means that 
ICT businesses that do not invest heavily in R&D will rapidly fall behind in the global 
competitive race.  

Although in terms of resource allocation, the level of private sector ICT R&D activity in 
Australia is substantial compared to that of the public sector, it is not large by world 
standards. For example, Canadian ICT businesses spend more than double the annual level 
of Australian ICT businesses on R&D. The ratio of ICT R&D expenditure to value added by 
the Australian ICT industry was 4.6 per cent in 2000–01, which is below the OECD average 
of nearly ten per cent for the industry. 

The low level of ICT R&D is consistent with the overall low level of business expenditure 
on R&D (BERD) in Australia, which is about half the OECD average as a proportion of 
GDP. This is a long-standing issue which has been the subject of much analysis, most 
recently by the current inquiry by the House of Representatives Standing Committee on 
Science and Innovation. In ICT, the reasons for this are at least in part, structural—for 
example, many ICT multinational corporations with Australian presences conduct the 
majority of their R&D activities in other locations. However, it is noteworthy that the level 
of business ICT R&D has been growing sharply, by over 50 per cent in real terms since 
1996–97. 

While this increase is encouraging, there is still room for substantial improvement. A 
sustained commitment by ICT businesses to R&D and innovation is needed to ensure their 
local and global competitiveness. The House of Representative Committee report will be a 
useful update on issues affecting BERD in Australia generally, however, there may be a need 
for a further examination of the particular issues affecting ICT businesses and their capacity 
and willingness to undertake R&D in the wake of the that report. This issue should be 
examined by the proposed round table of research organisations, with strong industry input 
(see next section). 

The Commonwealth Government has introduced significant programs to stimulate business 
investment in R&D that will have an impact on ICT R&D undertaken by business. The main 
generic program to stimulate private sector investment in R&D is the R&D tax concession 
which enables companies (including ICT companies) to deduct up to 125 per cent of certain 
expenditures incurred in R&D from assessable income. In Backing Australia’s Ability, the 
Government introduced enhanced incentives through a new premium tax concession rate 
(175 per cent) for incremental R&D expenditure, and an R&D tax offset for young 
companies. Of particular importance to small and medium firms is the R&D Start program,  
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which provides grants and loans on a competitive basis for R&D and commercialisation 
projects. Backing Australia’s Ability provided an additional $535 million to the program 
(about 27 per cent of the R&D Start funding allocated in 2001–02 was provided to ICT 
projects).  

Australia has had some success in attracting investment from multinationals into ICT R&D 
facilities, with companies like NEC, Motorola and Canon setting up relatively large (in the 
Australian context) R&D centres. Australia’s competitive exchange rate, high quality skills 
base, location in the Asia-Pacific region, and political stability have all been contributing 
factors to that investment. The McKinsey research indicates that opportunities exist for 
Australia to continue to attract multinational  R&D investment, in areas such as high-end 
software development. However, there is a concern that these facilities often operate in 
isolation, with little interaction with public sector research or even other areas within the 
private sector. 

The location of multinational R&D facilities in Australia brings direct economic benefit to 
the local economy. In addition, under certain conditions these facilities can also bring 
particular benefits to the local R&D community through access to additional skills and 
international research experience. These benefits however will accrue only if the 
multinational research effort actively engages with the local effort.  

A further benefit of extended local engagement is that it provides additional incentives for 
multinationals to continue investment here when there are global pressures for cutbacks in 
their research investment. The recent experience with the closure of the Ericsson R&D 
facility suggests while basic cost and skill factors may have formed a major part of the 
original decision to locate in Australia, these are not enough to maintain the investment in 
the face of global cutbacks. The Ericsson research effort was not strongly linked to local 
research, and local management could not argue that leaving Australia would mean the loss 
of access to key researchers, research facilities, and research benefits not available 
elsewhere. This argument would have added significantly to the local operation’s case to 
retain the investment in Australia. 

The key driver for closer engagement between multinationals research and local research 
institutions is for the local research effort to be of world-class quality, conducted by 
internationally respected teams who are responsive to business needs, and of a scale that will 
provide for practical levels of collaboration. The linkages between the multinational and the 
local research institutions can take a variety of financial and non-financial forms, ranging 
from direct investment to participation in advisory councils and board structures. It is only 
with a strengthened effort to improve linkages that the likelihood of further disinvestment by 
MNC’s may be lessened. 

Research leadership in the public sector  

This Report has already referred to the important role of ICT research ‘flagships’ to provide 
leadership and coordination in public sector ICT research, and to provide a focal point for 
linkages with the private sector and with their counterparts overseas. 

There are at least three organisations that can potentially play a flagship role with their 
clients and stakeholders: NICTA, CSIRO, and DSTO. 
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The Government clearly envisaged a leadership role for the ICT Centre of Excellence 
(NICTA) when it announced it in 2001. It will be vital that this leadership role is built on as 
the Centre develops. NICTA is already active in developing this role and in networking with 
other centres of ICT research in Australia, and this should continue to be a strong priority for 
the Centre. 

In the past, CSIRO has not made a strong and unequivocal commitment to leadership in ICT 
research, and its overall ICT R&D effort has been relatively small compared to its traditional 
strengths in areas like agriculture. In spite of this, CSIRO has made some noteworthy 
advances in ICT, such as contributing to the development of the technology behind the 
802.11 ‘wifi’ wireless standard.  

CSIRO has recently embarked on a major new ICT initiative by establishing the CSIRO ICT 
Research Centre, which will be a whole-of-CSIRO focal point for ICT research. Its primary 
task will be to develop and sustain an internationally competitive CSIRO ICT research 
program, focusing effort into a limited number of research areas in order to enable a world-
competitive effort in each. It will facilitate integration of CSIRO’s core ICT research and 
ICT research in it’s many application domains. CSIRO’s renewed commitment to ICT R&D 
is noteworthy, but it needs to focus significantly more strongly on ICT in its future priorities. 

DSTO also has the capacity to be a leader in, and focal point for, ICT research. It is already 
associated with a significant cluster of defence-related activity and electronics in South 
Australia. In recent times, it has been making new efforts to engage with industry, including 
the announcement of a new Technology Transfer and Commercialisation Office in mid-
2002, and already outsources significant levels of its R&D activities. The ICT industry 
development opportunities from defence-related activities are substantial, and DSTO should 
continue to pursue increased commercial development opportunities. 

Reflecting their flagship role, these three organisations should coordinate the establishment 
of a regular round table of major publicly-funded ICT research groups, including the ICT-
related CRCs and appropriate larger groups in universities, to: 

• develop an implementation plan setting out actions to respond to recommendations in 
this Report in a coordinated fashion;  

• share information on ICT R&D, including international developments, and build 
relationships; 

• explore ways of more effectively commercialising R&D and linking with industry; 

• coordinate research efforts and priority setting activities; and 

• assist in efforts to build and coordinate ICT R&D infrastructure such as advanced 
networks, high performance computing and grid computing. 

An annual report of the round table activities should be provided to the Commonwealth 
Government. 

Major users of ICT products and services such as governments are increasingly finding it 
necessary to conduct or facilitate their own R&D to be better placed to make technology and 
product choices matching their business models. This R&D is important where it is 
necessary for users to maintain some autonomy so as to avoid being locked into a particular 
technology, vendor or service supplier. Government interest in ICT R&D is primarily 



 

 35 

concerned with developing new and innovative products and services to improve 
government processes and service delivery.  

As large users of ICT, governments can work in partnership with the private sector to 
undertake or facilitate R&D to develop products or technology tailored to the needs of 
particular government agencies. This has the added advantage of being able, in some cases, 
to provide reference sites for the businesses concerned and thereby assist their attempts to 
enter other markets.  

The Commonwealth should take the lead and explore options to support joint R&D activities 
with businesses, as a way of developing the cutting-edge ICT products and services agencies 
need to improve their business. To avoid duplication and to encourage collaboration between 
agencies, this might appropriately be done through the Commonwealth’s high-level 
Information Management Strategy Committee (a committee of heads of departments and 
agencies which coordinates Commonwealth ICT governance and investment issues).  

Recommendations 

5. The amount and effectiveness of public sector support for ICT R&D should be increased. 
Governments, research funding bodies such as the Australian Research Council (ARC), 
and research performing bodies such as CSIRO, DSTO and universities should: 

• give ICT a prominent focus in research supported under priorities already identified; 

• coordinate processes for priority setting and the allocation of resources to ICT R&D, 
to minimise overlap and ensure consistency of areas identified; and 

• build scale and critical mass in excellent research, focused on: 

- areas where Australia has world-class ICT research strengths, or the clear 
potential to develop them;  

- areas where there are existing commercial strengths in Australia, or clear 
potential to create such strengths; and 

- areas of national interest such as solving problems of importance to Australia. 

6. Cross and multidisciplinary research should be encouraged and funded, including in 
areas where ICT intersects with other technologies.  

• Universities, public sector research organisations, and research funding bodies such 
as the ARC and the National Health and Medical Research Council (NHMRC) 
should take steps to facilitate such research including changing funding structures 
and guidelines if necessary. 

7. NICTA, CSIRO and DSTO should provide national research leadership by developing 
themselves as hubs of ICT research activity, with close links to other ICT research 
teams, and strong links to industry.  

• These three organisations should coordinate the establishment of a regular round-
table of major publicly-funded ICT research groups, including the ICT-related 
cooperative research centres (CRCs) and appropriate larger groups in universities, to: 

- develop an implementation plan setting out actions to respond to 
recommendations in this Report in a coordinated fashion;  

- share information on ICT R&D, including international developments, and build 
relationships; 
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- explore ways of more effectively commercialising R&D and linking with 
industry; 

- coordinate research efforts and priority setting activities; and 

- assist in efforts to build and coordinate ICT R&D infrastructure. 

An annual report on round-table activities should be provided to the Minister for 
Communications, Information Technology and the Arts. 

8. Commercialisation of ICT research should be a major focus of all publicly funded 
research organisations, and research funding bodies, in their strategic research planning, 
and commercial goals should be built into all stages of their ICT research activities. 
Businesses and industry associations should take action to communicate their R&D 
needs effectively to public sector research organisations, and engage and partner with 
those organisations in the development of their commercialisation strategies and the 
conduct of their ICT R&D. 

9. Industry and research organisations such as CSIRO, NICTA, DSTO, CRCs and 
universities should work together to more fully integrate and embed private sector R&D 
facilities and centres into the Australian ICT R&D community.  

10. The Commonwealth Government should take the lead in exploring options to support 
joint R&D activities with businesses, as a way of developing the cutting-edge ICT 
products and services that agencies need to improve agency performance.  

 

3.3 INFRASTRUCTURE 

Connectivity 

An advanced communications capacity is critical to the future growth of the Australian ICT 
industry, and the achievement of broad national goals. 

The Foresighting Working Group found that technological change will transform the global 
ICT industry over the next decade. Voice and data communications will continue to 
converge. There will be universal connectivity with seamless data, voice and video sharing, 
and the networked economy will be facilitated by increases in bandwidth, new technologies 
such as broadband wireless and photonics, and the development of protocols and standards 
which facilitate interoperability. 

The growth of digital networks, in particular, will change the way in which consumers and 
businesses use information technology, and new service models built around the Internet will 
blur the boundaries between the traditional hardware, software and services sectors, making 
the industry, as a whole, more demand than supply-driven. 

Early access to advanced communications infrastructure is essential for Australian 
companies to reposition themselves to take advantage of these new opportunities. Investment 
in broadband infrastructure (both within Australia, and between Australia and other nations) 
and in related services is one of the most significant areas where a difference can be made in 
terms of developing globally-oriented ICT businesses.  
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The report of the Broadband Advisory Group, Australia’s Broadband Connectivity, focuses 
on broadband as a means of achieving broad national outcomes in particular sectors like 
health, education, commerce and government, and in achieving broader productivity benefits 
across the economy. The Group notes there is strong public interest in the early development 
of comprehensive national broadband infrastructure and recommends the enhancement of 
regional, national and international links to facilitate the achievement of national goals. 
Recommendations also relate to the encouragement of broadband take-up by SMEs to 
achieve improved growth and jobs. 

In late 2002, the Government also released  Connecting Regional Australia, the Report of 
the Regional Telecommunications Inquiry. This report includes recommendations aimed at 
improving access by regional communities to broadband services. 

e-Science 

The Foresighting Group noted that increasing attention is being paid internationally to the 
development of an advanced distributed infrastructure for science and research, including 
computational systems, advanced networks, data storage systems and the like, which allow 
scientists to address collaboratively some of the big emerging research challenges. This 
‘cyberinfrastructure’, creates huge new opportunities for research, and is increasingly 
essential for the advancement of knowledge in many areas. The term ‘e-science’ has been 
coined to describe this integration of ICT infrastructure with science, to solve complex 
problems requiring substantial computing power, broadband networks and, often, a 
multidisciplinary approach. e-Science also has the capacity to develop spin-off applications 
with broader industry application in areas such as data management and bioinformatics, and 
to spawn new ICT services in health and education. 

Broadband links are at the heart of e-science. They support collaborative research between 
Australian and international research teams, and underpin opportunities in next generation 
ICT technologies such as grid computing.  

Australia has recently established broadband testbed networks (GrangeNet, CeNTIE and 
mNet) supported by the Government’s BITS Advanced Networks Program. The 
Commonwealth Government has also announced the investment of $42.5 million to build the 
Australian Research and Education Network. Funded under Backing Australia’s Ability, this 
initiative will provide high bandwidth connections between universities (particularly in 
regional areas) and international connectivity. Other organisations are also addressing the 
need for advanced networks—for example, the CSIRO has carried out research in this area 
for a number of years. Continued priority should be given to maintaining and building such 
networks.  

There is a need for close coordination between these different broadband testbed activities to 
maximise their impact. The Broadband Advisory Group recommended the establishment of 
a National Broadband Strategy Implementation Group to implement the proposed National 
Broadband Strategy. This Group, if established, should consider developing a coordinated 
national framework for research and testbed networks in Australia, closely involving 
existing players, as part of the proposed Strategy. 
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More generally, Australia needs to ensure it participates in the growing development of e-
science systems, building on the pioneering work of organisations like CSIRO. The National 
Office for the Information Economy, and the Department of Communications, Information 
Technology and the Arts, in collaboration with other appropriate government agencies, 
should examine the role of the Commonwealth in driving the development of e-science and 
facilitating its take-up. 

Web services 

As the McKinsey study has indicated, opportunities could arise for Australian businesses 
from the development of network-based products and services, including web services. Web 
services standards such as XML promote interoperability of services and products, allowing 
for disaggregation of ‘whole-of-business’ offerings into smaller packages delivered over 
networks. This opens up opportunities for smaller businesses to provide users part of an 
integrated applications package— but is critically dependent on network capabilities, 
including capacity and reliability.  

Games 

McKinsey’s study also highlights the opportunities for Australia in consumer products 
including computer and video games—which have grown into a huge global industry over 
the last ten to fifteen years. Australia has carved out a modest but significant niche in 
computer games, and the opportunities in this area are considerable. However, a major part 
of the future of this industry is likely to be in networked games, requiring substantial 
broadband capacity. Networked games are a significant driver of broadband uptake in Korea, 
which currently has the highest take-up of broadband networks per capita of any nation. 

Security 

An increasingly important issue is the role that Australia’s information infrastructure, 
including its communications capability, plays in security issues, and the protection of that 
information infrastructure.  

The Commonwealth Government is already pursuing a number of activities relating to the 
security of the information and communications infrastructure. However, a report to the 
PMSEIC, in late 2002, identified a need for a framework to better harness Australia’s 
science, engineering and technology capacity for security purposes. As part of this, it 
identified the need to build an enhanced R&D capability into security issues. Recent studies 
in the United States (for example, by the Institute for Information Infrastructure Protection) 
have also called for greater priority to be given to a number of areas of R&D relevant to 
information infrastructure security. 

It is proposed that the Department of Communications, Information Technology and the 
Arts, and the National Office for the Information Economy, work with the Department of 
Defence (including the DSTO) and other relevant Commonwealth agencies to identify R&D 
needs and priorities related to the security of Australia’s information infrastructure, and to 
examine ways of better coordinating and harnessing our existing R&D effort on this issue. 
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Recommendations 

11. The Broadband Advisory Group recommendations—including the role for the 
Commonwealth Government in developing a National Broadband Strategy, supporting 
and coordinating e-health and e-education initiatives, and encouraging SMEs to take-up 
broadband services—are broadly supported. The Government should give close 
consideration to the recommendations of the Regional Telecommunications Inquiry 
including those relating to access to high-speed data services in regional Australia. 

12. Ongoing priority must be given to the continued and coordinated upgrading and spread 
of advanced research networks, by governments, public research institutions and 
universities, as a key infrastructure underpinning the development of next generation 
broadband activities.  

• The role of the Commonwealth in driving the development of e-science should be 
examined by the National Office for the Information Economy and the Department of 
Communications, Information Technology and the Arts. 

• The proposed National Broadband Strategy Implementation Group should consider 
developing a coordinated national framework for research broadband networks as 
part of the National Broadband Strategy.  

13. Research and development needs and priorities related to the security of Australia’s 
information infrastructure should be identified, and action taken to better coordinate and 
harness Australia’s existing R&D effort related to that security. The Department of 
Communications, Information Technology and the Arts and the National Office for the 
Information Economy should work with the Department of Defence (including DSTO) 
and other relevant Commonwealth agencies on this issue. 

 

Setting the rules 

A key part of the environment in any industry is the basic ‘rules of the game’—that is, the 
broad regulatory framework and standards that apply, either as a result of government 
intervention or broad industry consensus. Governments have a role in ensuring that the basic 
regulatory infrastructure achieves the right balance between maximising opportunities for 
industry development, supporting the development of the information economy and 
protecting the interests of citizens.  

The full advantages of an information or networked economy will only be realised when 
people and businesses interact with ease and confidence. This requires not only 
interoperability in physical connectivity, but also an environment in which merchants and 
consumers can easily and confidently transact business together on any network, secure in 
the knowledge that their identity, money and goods will be no more at risk than in traditional 
business transactions. 

Considerable work has been done in Australia in relation to the regulatory framework 
needed to establish an environment of trust for online business, including in areas such as 
privacy, authentication, identity and digital rights management. However, a range of  
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practical applications issues still need to be addressed within this overall framework. A 
benefit of the increased focus on national security issues is the potential for breakthroughs in 
some of the remaining unresolved regulatory and standards issues which hinder electronic 
business.  

As many of these issues relate to activities occurring between commercial operations they 
are matters which are best progressed through industry-led activities with support from 
Government as appropriate. Industry and industry associations should establish forums to 
progress practical regulatory and standards issues, involving government agencies where 
necessary. 

Standards 

A clear message from the McKinsey study is that countries like Australia will have difficulty 
in growing new internationally-competitive companies in areas of ICT where the 
technologies are well accepted, markets and products have been developed, and major 
multinational players are well entrenched. However, the opportunities may be much greater 
in emerging products and markets based on new technologies where standards are evolving.  

Standards are crucial in ICT and can determine which companies are winners or losers in 
terms of achieving market dominance. The McKinsey report identified areas where 
uncertainties in standards could dictate future directions in the ICT industry, e.g. the 
Microsoft .NET strategy or the alternative Sun Microsystems J2EE (Java 2, Enterprise 
Edition) alternative. Web services are also underpinned by an evolving set of standards, and 
opportunities for Australian businesses will depend on how these play out and the extent to 
which they become dominant in networked service delivery models. Longer-term strategic 
advantage can accrue to firms, sectors and nations from early engagement in standards-
setting activities for new technologies.  

In addition, the adoption of common standards across firms and governments can assist in 
developing interoperability between products and services, which make it easier and cheaper 
for businesses and government agencies to do business and potentially improve opportunities 
for SMEs. A number of Commonwealth agencies, for example, are adopting web services to 
improve interactions with clients. To assist the development of such services, the National 
Office for the Information Economy is implementing a number of activities to facilitate 
interoperability, including the establishment of a central ‘XML clearinghouse’ to provide a 
repository and registry of XML objects. 

The real potential of any new technology is often only understood by a small number of 
researchers. Many of these, particularly in the public sector, have little incentive to engage in 
the standards-setting activities that will later define the boundaries of the commercial 
opportunities arising from a particular new technology.  

Nevertheless, Australia has had some successes in shaping international standards for new 
technologies and in then deriving major financial benefits from being among the first-
movers in a new technology space. For example, close involvement in the development of 
the IEEE 802.11a international standards for wireless technologies was a key factor in the 
success of Radiata, an innovative Australian-owned company which utilised technology 
originally developed by the CSIRO and Macquarie University.  
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But while the Radiata story is an encouraging success, it is also an isolated case Australia’s 
approach to standards-setting is haphazard and lacks strategic focus. In some standards 
processes, such as some areas of telecommunications, Australia has been quite active—
particularly where there has been strong leadership from Government. In others, it has relied 
too much on voluntary involvement from individuals or organisations, often at their own 
expense. 

In the vast majority of cases, Australia is likely to be a standards-taker rather than a 
standards-maker, due to its relatively small size and influence on the world technology stage. 
The crucial issue is to find ways to determine which of the myriad of standards-setting 
processes in train at any given time are of real strategic interest to Australia, and then to 
exploit these in a coordinated manner, at an early stage in the development process.  

Government leadership is needed, but ultimately much work will have to be done by 
industry, in close collaboration with Standards Australia and other relevant stakeholder 
groups.  

There is a broad need to develop a strategic framework to guide Australia’s involvement in 
international ICT standards-setting. In 2002, Standards Australia established a Joint 
Australian and New Zealand Communications, IT and eCommerce Sector Board (CITeC) to 
address a range of standards issues in ICT and related areas, with members drawn from 
industry and government. The National Office for the Information Economy and the 
Department of Communications, Information Technology and the Arts should work with 
Standards Australia (through the CITeC Board if appropriate) to develop and implement an 
ICT standards framework. Industry should be consulted in the framework’s development. 

These organisations should also establish a strategic group, with membership drawn from 
industry, researchers and government (perhaps as a sub-committee of the CITeC Board), to 
determine which areas of ICT R&D have the potential to yield products for markets where 
international standards are still fluid, and most appropriate means of shaping standards in 
those areas. 

Intellectual property 

Adequate IP protection helps sustain important sectors of ICT, particularly software and 
content/multimedia, which are promising areas of opportunity for Australian businesses.  

The development of digital technologies and the Internet is having a significant impact on 
the protection of content and information and is changing the traditional balance between 
owners’ rights to protect their creation and users’ rights to access it.  

New digital technologies allow the simple copying and distribution of information at almost 
no marginal cost to a large number of users, potentially undermining the ability of creators to 
receive a fair return. However, they also offer new tools for protection of information 
through use of encryption to limit copying, including various ‘digital rights management’ 
(DRM) products and services. These put new power in the hands of creators and owners, 
which is often strengthened by the addition of ‘click through’ contracts requiring users to 
agree to terms and conditions before using or installing a product. As such, they potentially 
allow owners to protect IP outside of any rights framework implemented in legislation.  
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The way in which the debate about the balance of rights evolves and settles will have a 
significant impact on the use and commercial exploitation of information resources in 
Australia, which in turn will impact directly on the ICT industry, particularly the content and 
software sectors. Strong IP protection is important to the development of competitive 
industries, and is a significant factor in stimulating international investment in content and 
software industries in Australia. But it can also hinder the process of innovation if Australian 
creators are prevented from obtaining reasonable access to basic IP inputs needed for the 
creation of new products and services. 

The Commonwealth Government’s recent ‘Digital Agenda’ amendments to the Copyright 
Act 1964 are a significant step forward. The Commonwealth’s Copyright Law Review 
Committee (CLRC) has examined issues relating to copyright and contracts, and 
recommended that contractual terms purporting to override certain statutory exceptions to 
copyright should have no effect in Australia. 

The Commonwealth is about to enter into a review of the Digital Agenda legislation, 
providing a valuable opportunity to engage with a wide cross-section of the community on 
digital rights issues. This review should examine whether the legislation achieves the 
objectives of encouraging production of digital content and other copyright material, and 
promoting reasonable access to such material.  

A related issue is the way governments deal with IP generated through their own activities 
and contracts. Under current copyright law, the Crown has ownership of any subject matter 
made or first published by it, or made under its direction and control, unless there is an 
agreement to the contrary.  

Governments thus have significant rights granted by statute, and the way they use them can 
benefit or stifle innovation including in ICT. The Commonwealth released Guidelines in 
2000 for the management of IP assets (Management and commercialisation of 
Commonwealth Intellectual property in the field of information technology) which provide 
information for Commonwealth agencies about the available range of IP management 
options. The guidelines encourage agencies to only acquire the IP necessary for achieving 
their corporate missions.  

Crown IP is a public asset and governments need to ensure there is an appropriate return for 
IP owned by them. Nevertheless, in many cases, it seems unlikely that governments will be 
in the best position to adequately develop and commercialise IP. As major producers and 
consumers of IP, it is critical that governments are aware of the range of options for handling 
their IP as a strategic resource, to achieve desired outcomes and to maximise the business 
development opportunities from their IP without compromising the public interest.  

The Commonwealth, through the Department of Communications, Information Technology 
and the Arts and the Attorney-General’s Department, should ensure the guidelines are kept 
up-to-date, and promulgated widely within governments, including examples of best practice 
in management of government IP. Government departments should be encouraged to keep 
inventories of IP, undertake regular audits of their IP resources to review commercialisation 
opportunities, put in place effective management practices for IP which take into account  
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industry development goals, and report annually on their achievements. The Auditor-General 
could conduct an audit of practices adopted by Commonwealth agencies for the management 
of IP, and report on the extent to which the Guidelines are being followed, and whether IP 
resources are being used efficiently and effectively to achieve government policy objectives 
including industry development. 

There is also a role for industry associations to take the lead in advising their membership of 
the importance of IP generally, providing appropriate services to assist businesses 
particularly SMEs, and in ensuring a continuing dialogue with governments over the most 
appropriate practices in handling Crown IP. Some associations have already taken steps in 
this direction; for example, the Australian Information Industry Association has published a 
Software Legal Guide to provide practical legal advice to IT companies. 

Recommendations 

Standards 

14. Industry-based forums should be established by industry and industry associations to 
progress practical issues needed to implement an environment of trust for online business 
and transactions. 

15. A framework to guide Australia’s involvement in international ICT standards setting 
should be developed and implemented by the National Office for the Information 
Economy, the Department of Communications, Information Technology and the Arts 
and Standards Australia, in consultation with industry.  

• These organisations should also establish a strategic group with membership drawn 
from industry, researchers and government to determine which areas of ICT R&D 
have the potential to yield products for markets where international standards are still 
fluid, and determine the most appropriate means of shaping standards in those areas. 

Intellectual Property 

16. The Commonwealth Government’s review of its Digital Agenda legislation should 
examine the balance of rights between creators and users in a digital environment, in the 
context of Australia’s future as an information economy, and focus on ensuring that 
Australia’s copyright regime does not hinder innovation and investment.  

• ICT business leaders and industry associations should ensure that the perspectives of 
the ICT industry are considered during that review.  

17. In relation to government ownership and use of intellectual property (IP): 

• the Commonwealth should adopt and promulgate management practices for its IP 
which encourage and maximise industry development, consistent with the 
management of government IP as a public asset, and should regularly audit their IP to 
review opportunities for its commercial development; 

• the Department of Communications, Information Technology and the Arts, and the 
Attorney-General’s Department should ensure that the Commonwealth’s information 
technology IP guidelines are up-to-date, encourage their widespread adoption and 
use, and disseminate best practice examples of IP management; 

• the Auditor-General should conduct an audit of practices adopted by Commonwealth 
agencies for the management of IP, and report on the extent to which the guidelines 
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are being followed, and whether IP resources are being used efficiently and 
effectively to achieve Government objectives including industry development; and 

• the Commonwealth should work with State and Territory governments to achieve 
uniform policies in the use of Crown IP. 

Recommendation 16(c) of the Broadband Advisory Group, that the Commonwealth 
should ensure that its IP policies do not act as a barrier to the development of digital 
content industries, is supported. 

18.  Industry associations should continue to work with their members, particularly SMEs, to 
inform and educate them about IP rights and the processes required to protect them, and 
to provide appropriate assistance services.  

 

3.4 SKILL CAPABILITIES 

Skilled people are the lifeblood of the information economy, and perhaps the single most 
important resource in developing competitive and innovative ICT businesses, and building a 
world-class research and development infrastructure.  

There are at least three dimensions to the skills needed by an information economy: 

• ICT skills are needed directly by ICT businesses, and for ICT R&D; 

• ICT competencies are needed more generally in other sectors of the economy, including 
business and government, as ICT becomes more pervasive and deeply embedded into all 
sectors of the economy; and 

• a broad basic level of ICT skills is required by individuals to participate effectively in the 
information economy and to enable Australian society to obtain maximum benefit from 
ubiquitous ICT devices and services. 

This Report has called for greater priority to be given to ICT R&D activities by public 
research organisations and universities. It is equally critical that universities and other 
training organisations continue to give high priority to developing the types of skills needed 
to support those R&D activities, and emerging ICT business opportunities. 

Demand and availability of ICT skills 

There has been an overall contraction in demand for formal ICT skills in the economy over 
the last two years, following a period of rapid growth (the ICT workforce grew by 25 per 
cent between 1996–97 and 2001–02). Policy responses to this contraction include a 
significant reduction in the number of ICT occupations on the Commonwealth 
Government’s Migration Occupations in Demand list. 

Notwithstanding this overall tightening of the labour market, there is anecdotal evidence of 
shortages of particular high-level skills in some areas. Emerging areas of business 
opportunity such as security applications and web services will lead to growing demand for 
particular types of skills. There is also evidence of a steady increase in the general level of 
skills required by employers. The proportion of highly skilled ICT workers (e.g. IT 
managers, electronics engineers and computing professionals) grew from 50 per cent of the 
total ICT workforce in 1996–97 to over 60 per cent in 2001–02. 
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Universities and vocational education and training (VET) institutions are the main sources of 
skilled ICT workers, with about 11 000 ICT students graduating from universities in 2000, 
and about 6500 from VET institutions. 

Australia has prided itself on its level of skills development through formal education, and 
has with some justification held this up as a source of competitive advantage in the region 
when attracting and retaining ICT investment. Continued attention to skills will be critical to 
maintaining that competitive edge. 

Much has already been done to address ICT skills. For example, in 2001, the 
Commonwealth Government provided resources to establish the IT Skills Hub, which 
provides information and resources on education, training, development and services for 
everyone involved in the sector—from users to suppliers, students to educators and 
employers to employees. It brings together large and small ICT businesses with education 
and training providers to ensure current and future employees in the sector are offered the 
most up-to-date, and industry-relevant, training. A working group of relevant 
Commonwealth agencies has also been established to monitor and coordinate ICT skills 
issues.  

In addition, in Backing Australia’s Ability the Commonwealth provided support for an 
additional 2000 university places each year over a period of five years, with priority given to 
programs in the areas of ICT, mathematics and science. There are also a number of other 
activities relating to skills being undertaken by State and Territory governments and industry 
associations. 

However, there is no room for complacency in relation to skills demand because of the 
current downturn. Over the medium-term, there will be continued demand for high-level 
skills, and Australia must continue to invest in these skills to ensure it is in a strong position 
to capture future waves of technology development and emerging business opportunities—
such as those identified by McKinsey & Company’s research. There is some evidence the 
current difficult ICT job market may be impacting on student demand for ICT courses, and 
the lag between take-up of these courses and entry into the workforce could mean that 
Australia is unprepared for the future.  

This is not just a matter of numbers, but also of the types of skills produced. Our skills 
investment must be well targeted to emerging areas of opportunity. To do this, universities 
and the VET sector will need to closely examine whether more flexible approaches need to 
be added to traditional courses. While three or four-year degrees will continue to be 
important, institutions need to develop options for focused, modular and flexible short-term 
courses which respond to rapid changes in the industry when training and re-skilling the 
workforce. 

ICT course providers need to work closely with industry to understand and respond to 
industry skill needs—not only the ICT industry, but also other sectors demanding people 
with ICT skills. Institutions should continue to examine opportunities for greater industry 
participation in teaching ICT courses, such as setting the ICT curriculum, providing practical 
work experience for students, providing postgraduate support and funding academic 
positions. Peak industry bodies can play a significant role in coordinating industry 
activities—for example, the establishment of the Australian Computer Society Foundation in 
2001. Funded from industry and other sources, the Foundation provides support for 
education and research training in information technology.  
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Tertiary and postgraduate training is only one avenue for developing ICT skills, and a great 
deal of training is conducted outside the formal education system through self-education, on-
the-job training and industry certification courses (such as those offered by Microsoft and 
Oracle). Such certification courses are a significant and growing element of ICT skills 
development, but there is little detailed evidence of the extent of such courses. This is an 
area where more investigation is needed. 

Developing broader ICT-related skills 

ICT skills are not only needed for specialist ICT businesses. Business and governments are 
increasingly dependent on ICT to function effectively, and need people with a range of ICT 
skills and capabilities. As noted earlier in this Report, the capacity of ICT to achieve broad 
business and productivity benefits depends on its management, use and integration into 
business processes. Professionals and managers in all areas need to have effective practical 
knowledge of the application of ICT to their organisations and professions, and the broad 
conceptual and other skills needed to be able to integrate and use ICT effectively. 

As ICT becomes more pervasive and embedded into all facets of the Australian economy, 
innovation will increasingly occur at the boundary between ICT and other areas of 
technology—and with it, new business opportunities. There will, as a result, be a growing 
demand in the medium-term for professionals with skills crossing the boundaries between 
ICT and other disciplines—that is, with combinations of science, engineering, ICT, legal, 
business, marketing and other skills. This is a particular issue for SMEs where access to the 
range of broad business and other skills is often difficult. This needs to be recognised and 
catered for in formal and informal training systems. 

The concept of ‘IT fluency’ has been adopted in the United States to describe the broad 
kinds of proficiencies needed. Fluency involves more than simple competence with 
particular ICT products or applications and encompasses a mix of: 

• proficiency in contemporary applications (such as word processing and other products); 

• a broader understanding of the concepts behind ICT, such as how computers execute 
functions and generic standards such as TCP/IP; and 

• higher-level capabilities such as logical reasoning and problem-solving abilities. 

The challenge is for educators to focus on developing the broad mix of competencies, and 
the deeper understanding of ICT, needed to fully harness the benefits of ICT in the economy 
and society. 

The start up of small innovative businesses is one avenue for commercialisation of research 
in Australia. Business and management skills, including project management skills, are 
necessary for the successful development and growth of technology-based companies, sitting 
alongside innovation and capital as the foundations of long-term success and growth. The 
high growth start-up sector (including ICT) needs entrepreneurial managers with an 
awareness of innovation and the issues of commercialisation, attracting capital, developing 
business opportunities and effectively managing a fast growing start-up. The ongoing focus 
on innovation stemming from Backing Australia’s Ability will also increase the demand for 
management expertise with strong business development and commercialisation skills, to 
successfully capitalise on that innovation.  
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The Committee’s attention has been drawn, on numerous occasions, to perceptions of a lack 
of entrepreneurial and business skills in ICT professionals. The higher education system is 
not aligned with building entrepreneurial skills in scientists and technologists. Although 
training in business innovation management and entrepreneurship is available in some 
tertiary institutions, it is generally not well integrated with technology training, and it is 
usually left to the students to make the connection between relatively independent courses. 
Where it occurs, such training generally takes place in postgraduate courses, and there are 
very few ICT undergraduate courses that include units in entrepreneurship. 

The Committee’s investigations also indicate that relatively little business training is 
combined with ICT training, and that teaching staff who wish to pursue this combination can 
have difficulty in finding support and funding from their universities.  

Formal courses are not the only approach. Other options include, for example, less formal 
summer schools to educate research staff on commercialisation practices and principles, and 
approaches aimed at increasing mobility of people between commercial and research 
organisations. 

University teaching 

A particular concern in regard to formal tertiary training of ICT specialists is the significant 
decline in teaching staff in universities.  

This appears to be largely a market-driven phenomenon. During the boom years for the ICT 
sector, universities found it virtually impossible to offer the salaries and prospects available 
in the private sector. Between 1997 and 2002, the number of academic staff in ICT-specific 
areas of universities fell by 24 per cent, at a time when the number of ICT students enrolled 
was rising rapidly due to the boom in ICT employment. During the mid-1990s student-to-
staff ratios in computer sciences and information technology disciplines were above average 
and rising faster than average.  

If it continues, this situation will put at risk our ability to stay competitive in terms of the 
skilled ICT workforce. Universities, particularly ICT-related faculties, need to examine this 
issue carefully to develop innovative solutions. 

Recommendations 

19. Universities and other ICT course providers should: 

• develop courses and curricula to ensure that students studying in areas other than ICT 
develop the broader conceptual and practical skills to be ICT-fluent in their own 
profession;  

• link ICT and other science and engineering courses at both undergraduate and 
postgraduate level, so that ICT students are exposed to issues in other disciplines; and 

• give greater emphasis to the development of business, project management and 
entrepreneurial skills in ICT students and staff. 

20. Tertiary education institutions, individual businesses, and industry associations should 
work together to: 

• develop and design more flexible, responsive and targeted courses in ICT to provide 
for specific industry needs; and 
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• more closely involve industry in education programs, for example through 
sponsorship, direct involvement in teaching, support for staff exchanges and 
secondments between industry and education institutions, and the provision of work 
experience for students. 

21. Universities should fully examine the significant structural issues relating to ICT 
teaching, including the substantial growth in the student-staff ratios and the difficulties in 
attracting and securing teaching staff in a competitive market, and take action to redress 
them.  

 

3.5 INDUSTRY DEVELOPMENT 

If Australia is to continue to build and maintain a dynamic and innovative ICT industry, it 
will need to ensure that it fosters the creation and scaling up of new businesses. It will also 
need to encourage existing businesses to innovate and expand into new products, services 
and markets, and attract a reasonable share of ICT investment.  

Overview of the Australian ICT industry 

In 2000–01, there were 22 724 specialist ICT businesses, employing 241 412 people. The 
computer services sector was the largest, comprising 83 per cent of ICT firms, followed by 
wholesale trade (11 per cent of total ICT firms), telecommunications services (four per cent) 
and manufacturing (two per cent). 

The following table provides a brief overview of the industry. 

 Manufacturing Computer 
services 

Telecommun- 
ications 
services 

Wholesale 
trade 

Recorded 
Media 

Total  

Number of 
specialist ICT 
firms 

497 18 361 814 2 803 249 22 724 

Employment 12 699 97 565 77 275 50 983 2 891 241 412 

Production 
($ million) 

4 728 14 926 29 910  345 50 198 

Value added ($ 
million) 

1 183 7 436 15 478 4 114 na 28 211 

Exports 
($ million) 

3 482 775 1 397  2 500 5 973 

The Australian ICT industry is dominated by SMEs. Microfirms (0–4 employees) account 
for 82 per cent of the total number of firms and 14 per cent of the overall industry 
employment. In contrast, the 187 large firms (100 or more employees) comprise less than 
one per cent of all specialist ICT firms, but earn 77 per cent of the industry income. They 
account for 61 per cent of the ICT industry employment and are mostly foreign multinational 
corporations though there are some significant Australian-grown companies in addition to 
Telstra (Computershare, Altium, Keycorp, Tower Software, and Technology One, for 
example).   
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The predominance of large firms is strongest in the telecommunications sector where they 
constitute five per cent of the total number of firms and account for 95 per cent of the 
revenue. At the other end of the spectrum, large firms are three per cent of the computer 
services sector and earn 53 per cent of revenue.  

This structure has significant implications for Australian industry leaders and policy makers. 
Many (although by no means all) multinational operations in Australia are primarily focused 
on marketing rather than on value adding or on significant levels of product and service 
innovation. A strategic approach to the industry must focus on ways of seeding and building 
scale in SMEs, attracting and retaining multinational investment (particularly involving high 
value add activities), and encouraging multinationals to work closely with SMEs to break 
through the barriers to growth and market entry. 

Areas of opportunity, and challenges 

Foresighting Working Group report 

The Foresighting Group report provides high-level scenarios for technology development 
over the next ten years, and identifies emerging opportunities for industry.  

The ICT industry is not yet fully developed and is unlikely to become so over the next ten 
years. There will be many opportunities for Australia, particularly at intersection points with 
other industries. 

Globalisation will increase opportunities for the design and development of software for 
specialist functions to facilitate the growing ICT service and other industries. 
Componentisation of service delivery will provide an opportunity for the creation of the ‘off-
the-shelf’ networked components capable of easy amalgamation. Australia has strengths in 
specialist areas that can be built upon, for example in informatics (complex processing tasks 
such as in finance applications and share registries), ICT-based games, bioinformatics, 
health applications, education applications and e-security. 

The same sorts of opportunities are unlikely to flow to ICT manufacturing in Australia. 
Manufacture of commoditised ICT products requiring large-scale production runs to 
generate acceptable margins is, for all practical purposes, not possible in Australia. Capital 
to establish manufacturing tends to flow to regions where substantial investment in the 
industrial base already exists, and to new, large markets where scale can be realised, factors 
absent in Australia. However, there is some scope for business opportunities in more 
specialised areas of manufacturing where market size and cost of production is of lesser 
importance.  

Australia cannot depend primarily on multinational corporations to marshal finance for R&D 
work. Its past success in attracting and retaining multinational R&D investment has been 
difficult to achieve and, in the future multinationals will face increasing imperatives to 
consolidate their R&D activities in fast growing markets, or in their home country. There 
may, however, be scope for Australia’s ICT research sector to gain contract research projects 
funded by multinational corporations where world-class capabilities can be demonstrated.  

Product design and development could be another area of opportunity for Australia. This 
would require significant penetration of broadband, together with a market conducive to the 
development and take-up of new technologies and products.  
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McKinsey & Company report 

The McKinsey & Company report has provided a substantial analysis, sector-by-sector, of 
global developments in the ICT industry, drawing out conclusions in regard to Australian 
business opportunities. The report sets Australian industry in a broad global perspective, and 
highlights a number of very broad trends in the global industry.  

• The emergence of shared Internet protocol networks is resulting in a disentanglement of 
many functions from the underlying infrastructure, meaning that many services or 
functions can now be delivered discretely and remotely. This drives new specialist 
opportunities in areas that could previously only be delivered by large players with wide 
capabilities. 

• There is a trend towards continued consolidation, driven by increasing fixed costs 
particularly in hardware and software development. Coupled with the first trend above, 
this enables firms to capture scale within functions, and to outsource subscale functions. 

• As markets mature and competition intensifies, many companies are moving into 
adjacent markets to realise continued growth. This enables companies to leverage 
marketing networks and deliver complete solutions to customers.  

• Users are cashing in on greater market competition to demand more tailored offerings, 
and are focusing much more sharply on the returns for their ICT investment. 

Analysis of the various sub-sectors of the ICT industry highlights two sets of opportunities 
for Australia: 

• Globally-oriented specialist businesses are likely to play an increasingly important role 
in the ICT industry in Australia. Business opportunities are likely to be in ‘vertical’ 
applications (i.e. specialised applications in sectors such as mining that have relatively 
unique needs and a sophisticated customer base); specialist ‘horizontal’ applications 
(such as security services, which apply widely across industry sectors); the development 
of consumer applications such as computer games, specialised operating systems for 
embedded microchip applications; and specialised technical and outsourcing services. 

• Opportunities exist to provide specialist functional skills and services in support of 
multinational corporations. Examples are: undertaking world-class high-end software 
R&D for multinationals; providing regional hubs for high-end technical support services 
(e.g. virus response), and for high-end professional services (e.g. systems design and 
architecture), support and maintenance; and undertaking specialised hardware R&D (e.g. 
network equipment, and mobile handsets) taking advantage of Australia’s current 
expertise in this area and its sophisticated customer base. 

These opportunities are balanced by a number of potential threats and uncertainties. For 
example, countries such as India and China are pushing aggressively to capture ICT 
business, and combinations of relatively low wages and an increasing base of skilled people 
will mean a shift of commodity functions such as basic software code cutting to these 
nations. Higher value added activities are also being targeted by these countries. In common 
with other industrialised nations, Australia will be affected by these developments 
particularly in areas like software and services. 
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Promoting ‘Technology Australia’ 

Attracting and embedding investment 

Multinational corporations comprise a significant part of Australia’s ICT business activity, 
and some ICT multinationals have been major contributors to the Australian economy over 
many years, producing goods and services and providing stable employment and exports. 
While many multinational local branches are primarily focused on marketing, sales and 
service, there are some significant production and R&D activities in areas such as wireless, 
photonics, software development, e-security and e-commerce.  

Foreign firms can have substantial positive impacts on ICT industry development: 

• they act as large users/customers which can stimulate local firm growth and innovation; 

• they provide global connections and potentially can link local firms to global markets 
and networks; 

• they provide a flow of knowledge into the Australian economy through, for example, 
skills development, technology, and their links into the global knowledge base of the 
parent company; and 

• multinational research centres have the potential to deliver benefits through R&D skills 
training and links into the local R&D system.  

There is strong global competition for international investments that enhance high value 
added ICT capabilities. In addition, such investments are subject to the vagaries of the 
international market place, and recent industry downturns have placed considerable pressure 
on some ‘outposted’ multinational activities in Australia.  

The apparent lack of coordination and consistency between the Commonwealth, States and 
Territories investment attraction activities is of concern. There is substantial anecdotal 
evidence that potential investors are distracted and even discouraged by the competitive 
plays from different jurisdictions for investment, and the apparent lack of a broad national 
focus. There is a strong need for a coordinated and strategic approach to marketing Australia 
and its strengths (e.g. a strong R&D and skills base, strong economy, political stability, 
corporate governance, its time zone) as a location for investment. All jurisdictions should 
pursue coordinated approaches to maximise Australia’s ability to attract significant high-
value ICT investments. 

The National Investment Framework (NIF), recently announced by the Minister for Industry, 
Tourism and Resources, includes a specific ICT marketing strategy. The ICT strategy should 
be based on a highly pro-active approach targeted at key decision-makers in potential 
investor companies, and involving substantial follow-up with these investors. It should also 
recognise the key role of broader elements of the innovation system (particularly R&D) in 
driving investment. 

The NIF includes the establishment of a National Investment Advisory Board to coordinate 
Commonwealth, State and Territory investment attraction activities—an important step 
towards a national strategic approach.  
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Embedding of existing investments is also important. Attraction of the initial investment is 
only the first step—considerable efforts then need to be made in building that investment 
and linking it strongly to domestic activities, to maximise its long-term stability and its 
contribution to the economy, and mitigate the effects of cyclical global downturns.  

Governments need to develop focused strategies to back up their initial attraction efforts. 
Such ongoing strategies should be viewed as a natural part of a complete investment 
attraction framework, that spans the identification of investment leads through to ongoing 
post-investment follow up activities. The key is to engage the new investment in the local 
innovation and supplier communities, with the objective of further improving the factors that 
attracted the investor to Australia in the first place, and recognising the significance of the 
contribution made by multinationals to the local industry. 

The development of a holistic, integrated approach to ICT investment should also involve 
consideration and review of funding mechanisms available to assist with attracting, 
embedding and retaining ICT investments.  

There are concerns that the current Strategic Investment Coordination (SIC) process is of 
limited benefit to the ICT industry. The SIC process aims to attract projects with significant 
net economic and employment benefits to Australia, and to increase sustainable investment 
in Australia. It recognises the global mobility of foreign direct investment (FDI) and that, in 
some instances, there may be a need for specific incentives to secure a strategic investment 
for Australia. However, the SIC selection criteria are relatively narrow and the process has 
been used sparingly since 1997, with only one ICT project being successful in that time.  

The NIF indicates that Invest Australia will endeavour to ensure that the SIC process reflects 
the strategic directions of the NIF, and will examine options for streamlining SIC assessment 
procedures. However, while a valuable process, the SIC process will continue to be 
substantially constrained because of its focus on securing ad hoc 'footloose' additional 
investments for Australia, rather than the strategic targeting of innovative investments with 
long-term benefits for the development of technology-based industries in Australia.  

While recognising the fiscal constraints operating on governments, there is a case for 
considering an alternative assistance mechanism for ICT foreign direct investment. The 
Commonwealth should take the lead in providing this support, which should be targeted at 
ICT investments that are of strategic significance to Australia’s innovation capacity with 
strong links into our R&D infrastructure. Potential investments could include contributions 
to greenfields projects, or could involve provision of assistance to help ensure that world-
class facilities with good prospects for long-term viability are not withdrawn from Australia 
because of short-term cyclical economic downturns. 

Leadership is also needed from the business and research community, and from local 
branches of MNCs in particular, on investment issues. Businesses need to work closely with 
governments to determine the best strategies for retaining and building on existing 
investments, and attracting new high value added activities. Government investment 
strategies should involve the ICT industry closely in development and implementation, and 
private sector mechanisms should be used as appropriate in the delivery of strategies (for 
example, in the area of industry networking, where there are several existing private sector 
initiatives that could be utilised rather than attempting to create new mechanisms). 
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Promoting the Australian brand 

A common and persistent concern raised by companies trying to do business overseas, 
particularly in the United States, is that Australia does not have an image as a source of 
technological innovation in ICT or as a country with a major ICT capability. Australia’s 
image in many countries still seems steadfastly set as a tourist destination. This perception is 
a barrier that must be overcome for companies to successfully sell overseas or for 
researchers to establish links with leading international research organisations. 

However, contrasting with this general perception, Australia does have a deserved reputation 
internationally as being a leader in the effective use of ICT and online services for the 
delivery of government services. This is the result of significant efforts by the 
Commonwealth, State and Territory governments, such as the Commonwealth’s Government 
Online Strategy and the recent Better Services, Better Government e-Government strategy, 
and demonstrates that leadership and drive can make a difference in developing Australia’s 
reputation and brand.  

Many of the issues raised above, in relation to investment attraction, are relevant here. As 
noted above, perceptions about Australia are confused by the lack of coordination, or indeed 
even open rivalry, between different levels of Government.  

The adoption of the ‘Technology Australia’ brand for Invest Australia’s marketing plans for 
ICT, bio-technology and nano-technology, is an important development. 

However, branding is more than just marketing Australia’s benefits. An key part of building 
Australia’s image is building an Australian presence in the market place, involving globally-
recognised companies with a reputation for innovative niche products and services. In turn, 
this requires an ongoing process of seeding and building SMEs and facilitating their entry 
into global markets. These issues are discussed later in this Report. 

Industry leaders in Australia have already indicated a willingness to play a part in the 
promotion and marketing of Australia’s ICT competencies. There may be a role for industry 
representatives, or for expatriate Australians in influential roles overseas, to act as ‘ICT 
ambassadors’ in promoting Australia’s interests. Local branches of multinational 
corporations should also actively promote Australia’s capabilities and interests through their 
overseas networks and links. Maintaining Australia’s leadership in ‘e-government’ will also 
be an important part of Australia’s ongoing efforts to promote its reputation as a leading 
‘information economy nation’. 

Significant and coordinated efforts must also be made, particularly by the research 
community, to promote Australia’s profile as a nation with a growing leading-edge R&D 
capability. Different organisations tend to act individually to promote their particular 
strengths, rather than Australia’s overall R&D capacity. There is a role for high-profile 
players in the research community, such as NICTA, CSIRO, DSTO, the CRCs and major 
universities, to undertake and coordinate such promotion activities. Individual researchers 
also need to take responsibility for promoting Australia’s capabilities in their contacts and 
networks with their counterparts in research institutions and businesses overseas. 
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Benchmarking Australia’s capabilities is a key issue in branding and investment attraction. It 
is critical that those seeking to promote Australia as an investment destination, or as a 
country with which to do business or collaborate on research, have access to reliable and 
regularly updated information about Australia’s capabilities and comparative advantages, 
including R&D and innovation capabilities. 

Recommendations 

22.  The Commonwealth Government should provide additional investment support, targeted 
at ICT investments of strategic significance to Australia.  

• There should be a particular focus on projects which would increase Australia’s 
innovation capacity and build strong links into our R&D infrastructure. 

23.  Australian governments should work with each other and with peak industry bodies to: 

• adopt well-coordinated, aggressive investment attraction and embedding strategies, 
which focus on maximising the linkages of multinational corporations into the 
Australian economy, to obtain the greatest possible flow through into Australian 
firms in terms of skills, knowledge and access to global linkages and networks; and  

• undertake coordinated and sustained efforts to promote Australia’s ICT strengths 
internationally.  

24.  Local branches of multinational corporations should expand and develop their role in 
investment attraction and retention including through: 

• close involvement with governments in the development and implementation of 
appropriate strategies; 

• providing leadership by pursuing those strategies through their overseas linkages; and  

• ensuring ongoing information flows to head offices. 

25.  Research organisations and individual researchers should make concerted and 
coordinated efforts to develop and promote Australia’s international profile as a nation 
with a growing, leading-edge ICT R&D capability.  

• Such promotion should be a key objective of NICTA, CSIRO, DSTO the universities 
and other ICT research organisations, who should report annually on their activities 
in this area. 

26.  Better ways of accounting for the total national ICT capability (including ICT 
capabilities in other industries outside the traditional ICT industry) should be developed 
and implemented by governments, industry and the research community.  

• Benchmark data should be identified which demonstrate Australia’s strengths and 
level of competitiveness in ICT, including ICT R&D. 

 

Building innovative small and medium enterprises 

SMEs are a vital part of the ICT industry in Australia. A significant part of 
commercialisation of new ideas in ICT in Australia is through the spin off of new 
companies. Australia needs a vibrant and innovative SME community, to provide the engine 
of growth and employment in ICT. 
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SMEs face huge challenges in being able to grow, stay innovative, and reach global markets. 
Australia needs to ensure it has in place an environment, and a cohesive and integrated set of 
support structures, which nurture the development and growth of SMEs, enable them to 
build scale and go global, and assist them to innovate. 

An important part of building a dynamic cycle of SME spin-out and development is 
fostering an entrepreneurial culture. Much has been made in the past about Australia’s lack 
of such a culture. 

While some businesses succeed, many fail and it is this dynamic process that expands the 
boundaries of economic activity, shifts resources and adjusts the structure of production to 
changing consumption patterns. While Australia has a high rate of start-up activity compared 
with some OECD countries, social and cultural factors can constrain its ability to start new 
technology firms and build them into global ones.   

Australia needs a culture which understands the long, risky and difficult process involved in 
commercialising an idea and taking it to market, and values entrepreneurial activity for its 
contribution to economic growth and wealth creation.  Such a culture will have respect for 
those who succeed, as well as a greater tolerance for honest failure and an appreciation of the 
experience gained in the attempt.  

While difficult to define precisely, an entrepreneurial culture provides the environment and 
support infrastructure to undertake the business development task, including the education 
system to teach the necessary skills, a network of experienced peers, and an R&D system 
which rewards commercial activity. Patient capital investment is also critical, with the 
appropriate incentive structures and financial frameworks to enable easy entry and exit 
mechanisms for entrepreneurs and others taking on the risks of starting up new firms. 

Governments at all levels have given, and continue to give, significant assistance to SMEs 
generally. For example, the Commonwealth’s Small Business Assistance Program is 
providing $60 million over four years, to provide for skills development, the establishment 
of small business incubators, and advisory and support services for small business. Other 
examples of Commonwealth programs are mentioned below. The Building on IT Strengths 
(BITS) incubator program provides support specifically for incubators for ICT businesses. 

Three major issues crucial to the development of ICT SMEs are: 

• the availability of patient early stage capital;  

• access to markets; and 

• access to government and big business contracts. 

Early stage capital 

Patient capital is critically important for small firms to grow successfully. It provides SMEs 
with both funding and access to key management skills and contacts, to assist these firms 
through the early stages of commercialisation of R&D and developing market access. 

Australia has a relatively small venture capital market but it has grown rapidly in recent 
years. The Australian venture capital industry is arguably less mature than the United States 
or the United Kingdom. Australia has a modest track record in commercialisation and  
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entrepreneurship and a restricted supply of skills related to business development. Attitudes 
to bankruptcy are quite different from in the United States and reflect, in part, a lack of 
familiarity with growing young technology companies.   

There are two main sources of early stage capital—formal sources (e.g. venture capital 
companies, financial institutions) and business angel investors (wealthy individuals who 
work with early stage businesses, typically at the seed or start-up stages). Only a small 
proportion of the formal funding appears to be invested in seed or start-up companies. 
Business angel investment is a critical component of early stage funding, but is much more 
difficult to measure. Anecdotal evidence suggests that in recent years a growing number of 
business angels have emerged in Australia, including some from within the ICT industry, 
having realised gains from earlier ICT start-ups. 

Venture capital investment in ICT is a reasonable proportion of the total. Of the $2.7 billion 
venture capital invested in 2000–01, $789 million (29 per cent of the total) was invested in 
companies with activities in IT, media, electronics and communications in Australia. A little 
more than a third of the total investment was made in early stage ICT companies. 

The key issue for Australia remains finance for early stage companies to bridge the gap from 
R&D through commercialisation to market engagement and customer attraction. Many firms 
reportedly fail at this stage because they cannot obtain funding, appropriate management 
skills or access to advice to grow their innovative ideas. Difficult market conditions in recent 
years have led investors away from more risky initiatives towards companies that are more 
mature. 

A number of recent policy initiatives and Government programs have had a significant 
impact on the early stage capital market in Australia. These include: 

• Innovation Investment Funds; 

• the Pre-Seed Funds which will target emerging firms commercialising public research; 

• the COMET (Commercialising Emerging Technologies) program which targets 
management skills of new companies; and 

• the BITS business incubators. 

The Commonwealth Government has also recently acted to address a significant impediment 
to increasing the foreign-sourced venture capital in Australia. While United States 
superannuation funds have significantly added to the venture capital invested in countries 
such as Israel, only about ten per cent of venture capital raised in 2001 in Australia came 
from foreign investors. The Commonwealth Government has implemented changes to the 
taxation laws that will ensure that the investment vehicles commonly used by foreign 
sources of venture capital are not disadvantaged by Australia’s taxation laws. 

In spite of these developments, the current investment climate remains uncertain. There 
could be continued reluctance by the business and finance community, and other potential 
investors, to invest equity in risky ICT ventures, rather than other options offering a quicker 
and more certain return on investment.  The Commonwealth should continue to keep under 
review the availability of early stage capital, and the possible need for further measures to 
address areas of market failure.  
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Access to markets 

Entry to overseas markets is a critical stage for young SMEs, and can prove to be a major 
barrier to building scale and a global presence. Many companies can succeed in the 
relatively small domestic market but struggle to reach beyond Australia’s borders. Despite 
the considerable advances in modern communications, a ‘tyranny of distance’ still operates 
for many companies, brought about by the difficulty of operating away from major global 
markets and centres of ICT innovation. 

There are a number of ways in which an Australian company can enter into an international 
market: 

• exporting from an Australian domestic base; 

• establishing an overseas subsidiary with sales and marketing responsibilities; 

• entering partnerships with agents or distributors in the target market; 

• transferring part of the production operations of the business to the target market; and 

• moving the core business to the target market. 

For some companies the best option has been to sell out to a foreign interest. Australia’s ICT 
industry is part of a global industry. Many large ICT multinationals use acquisition as a 
technology development strategy—a cheaper and lower risk option to doing in-house R&D. 
The key issue from a public policy perspective is to maximise the returns to Australia – 
whether that be by exporting goods, creating jobs or by the building of shareholder wealth 
(possibly for reinvestment in other new ventures). Australia must also ensure that its 
innovation system helps build new leading-edge companies to take the place of those which 
move offshore or which are absorbed by other enterprises. 

The purchase of Radiata by CISCO in 2000 is an example of how overseas acquisition can 
assist both the company and its staff, and the country. In addition to the return of nearly $600 
million in a scrip-for-scrip transaction to Australian shareholders from the initial purchase, 
and a multimillion dollar annual royalty stream, the company continues to conduct 
significant levels of R&D in Australia, with links into the public research system. 

Multinational corporations have the potential to play a significant role in assisting 
established Australian SMEs to enter new markets. For example, multinationals can form 
mutually beneficial partnerships with Australian SMEs, assisting them to market their 
products and services to the MNCs’ global customers. An example is EDS’s Global Partners 
Solutions Program, which introduces Australian SMEs to EDS’s clients. The SMEs must 
have certain characteristics, such as a well-developed product or service suitable for the 
international market, sound management capabilities, and a business plan that complements 
the priorities and strengths of EDS.  

There is considerable scope to extend these sorts of productive relationships, and 
multinationals in Australia should continue to be pro-active in this area, and show leadership 
in assisting local businesses or acting as mentors where there are mutual benefits to be 
gained. Other possible initiatives might involve multinational assistance in the form of 
‘scholarships’ to SMEs to support market access. 
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Expatriate networks such as the ANZA Technology Network, a networking group of 
Australian and New Zealand companies and expatriates based in San Francisco, also play an 
important role. These networks can assist Australian businesses by developing connections 
between Australian and overseas businesses, showcasing Australian companies, and 
facilitating the exchange of information, ideas and business practices. 

Many SMEs utilise Government programs such as the Export Market Development Grants 
(EMDGs) to assist in reaching overseas markets. The EMDG scheme has been a significant 
catalyst for Australian businesses to enter the global marketplace, and provides support for 
promotional activities. Over 3000 Australian businesses receive an EMDG grant each year. 
Improvements were announced to the scheme in mid-2002, which included reducing the 
minimum expenditure threshold and simplifying application requirements; these changes 
will broaden the appeal of the scheme and reduce the upfront investment required by SMEs. 

Access to government and big business contracts  

The relationship between SMEs and large purchasers such as big business and governments 
can be an important factor in the success and growth of SMEs. Winning major contracts, for 
example with government, can help SMEs develop expertise and credibility prior to 
launching into larger markets.  

However, there are a number of challenges faced by SMEs in participating in major 
contracts with large users, such as: 

• the structure, complexity and cost of the tendering and contracting process, including 
access to information about business opportunities, the size and complexity of contract 
documentation, and the frequent short time-frames in which to lodge bids; 

• the need for consistent approaches across jurisdictions; 

• financial constraints and guarantees – requirements for insurance and indemnity are 
commonly not commensurate with the size of contracts; and 

• perceptions of high risk in contracting with SMEs, due to their small size and lack of 
track record. 

Government leadership in this area is making a difference. Sophisticated government users 
of ICT, such as health, education, defence, customs, taxation and service delivery agencies, 
can provide opportunities for local firms to develop new products and services and capture 
new export opportunities.  

A joint industry/government working party formed in June 2002 has been seeking to 
overcome these impediments, and help SMEs to access the Commonwealth market for ICT 
products and services and to establish alliances with multinationals. In addition, the 
Commonwealth Electronic Tender System (CETS) is enabling electronic access to 
Commonwealth tender opportunities and will include a facility for notifying firms, including 
SMEs, of tenders in their area of interest. Some State governments are also implementing 
specific strategies to facilitate access by SMEs to government ICT procurement.  

As this Report has already noted, the adoption of appropriate practices by governments in 
relation to intellectual property, with a focus on development of Australian businesses, is an 
important part of realising the benefits for SMEs in government contracts. 
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Recommendations 

27.  The Commonwealth Government should keep under review measures to encourage the 
provision of early stage capital, including recent changes to taxation laws, and the need 
for any further adjustments to these laws or to programs. 

28.  Proposals to improve the preparedness of SMEs to undertake their initial market entry 
should be identified and implemented by governments and industry, to: 

• facilitate access for SMEs to particular markets within Australia and overseas; and 

• expand overseas network support for SMEs.  

29. Governments should continue to work with industry to make it easier for SMEs to sell to 
governments and big business by examining issues such as : 

• access by SMEs to information about opportunities to tender for business; 

• the structure and complexity of contract documents and other requirements of doing 
business, the associated costs of providing tenders, and the time taken to evaluate 
them; 

• approaches to risk management, and insurance and indemnity requirements;  

• the extended use of e-purchasing arrangements in order to improve access by SMEs 
to business opportunities;  

• consistency of approaches between jurisdictions; and 

• the use of government purchasing to create reference sites for SME products and 
services. 

 

Networks and clusters 

In a modern knowledge-based economy, linkages and networks between leading-edge users 
and producers of ICT products and services, and between firms and research organisations, 
are particularly important for establishing and maintaining the competitiveness of businesses 
within the ICT industry.  

A knowledge-based economy is not only about the creation of new knowledge, but about its 
distribution and the capacity of organisations to access and assimilate new ideas. The 
competitiveness of companies is becoming more dependent on knowledge acquired outside 
the firm, and increasing complexity, costs and risks are driving inter-firm networking and 
cooperation.  

Linkages help embed direct investment in local economies. They are also critical in 
multidisciplinary activities, such as those which link ICT activity with other technological 
frontiers like biotechnology. 

Industry clusters are an important way of building and adding value to linkages between 
firms and with the research sector. Clusters promote a blend of competition and cooperation 
which can result in a dynamic environment for building firms. In many countries, clusters of 
innovative firms are driving growth and employment. Innovative clusters of economic  
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activity are becoming magnets for new technology, skilled personnel and research 
investment. Thus a positive self-reinforcing cycle is established, providing the support 
conditions for sustained economic growth. 

Australia has a number of clusters and networks of ICT activity, and the capacity to build 
more. Examples of existing activities include: 

• clusters of ICT activity in South Australia, focused on defence and electronics activities, 
built around DSTO; 

• computer/video games clusters in Victoria, Queensland and the Australian Capital 
Territory; 

• e-security activities in southern Queensland; 

• the photonics cluster in Sydney; and 

• the emerging e-learning cluster in Tasmania. 

While clusters can be recognised once they exist it is more difficult to establish them. 
Economic clusters are most likely to emerge where there are: 

• a critical mass of firms allowing economies of scale and scope; 

• a leading edge, demanding customer base that encourages firms to innovate; 

• a strong science, technology and skills base and infrastructure; and 

• a culture conducive to innovation, risk taking and entrepreneurship.  

The relatively fragmented nature of Australia’s ICT industry, and the weak linkages between 
the private sector and public sector research organisations, are inhibitors to the development 
of effectively functioning clusters. One important way of encouraging the development of 
clusters is to enhance communication between potential cluster anchors, such as a world-
class research facility, and firms and organisations with potential synergies. State and 
Territory governments are well placed to play this brokering role – although clearly there is a 
need for coordination between jurisdictions to ensure that cluster development is not 
constrained by jurisdictional boundaries. The Online Council can play a role in this 
coordination. 

 

Recommendation 

30.  State and Territory governments should take the lead in bringing together major focal 
points of R&D activity and the innovation infrastructure (such as CSIRO, DSTO, 
NICTA, CRCs, the Building on IT Strengths (BITS) incubators, and the GrangeNet, 
CeNTIE and mNet test networks) with potential industry partners, to drive cluster 
development.  

• These activities should be coordinated through the Online Council, to ensure that 
activities are linked and networked across jurisdictional boundaries. 
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The information base for the ICT industry 

Good information underpins good policy-making. It has been evident during the 
development of this Framework that the statistical information on the ICT industry is 
incomplete, and work is required to better map and measure the industry, particularly that 
component of ICT activity which takes place outside the traditional boundaries of the 
industry. 

The major sources of information are the Australian Bureau of Statistics (ABS) collections 
on the ICT industry and on R&D. The importance of ABS statistics on the industry is 
acknowledged, but there are areas of concern, particularly timeliness and the classifications 
adopted. 

The most up to date data set on the ICT industry, released by the ABS in October 2002, is 
that relating to the 2000-01 fiscal year. When released, it was already more than a year out of 
date, and thus largely pre-dates the worst impacts of the current downturn in the industry. In 
an area which is changing so rapidly, access to up-todate information is essential to 
understanding the nature of the industry and trade.  

The ABS should explore ways of significantly speeding up the publication of its ICT 
industry survey, and conducting it annually.  

Consideration should also be given to ways of measuring ICT’s contribution to exports by 
other areas of the economy, to provide a more accurate picture of the balance of trade in ICT 
goods and services. 

The classification systems adopted by the ABS in its survey do not adequately report the full 
scope of ICT production of goods and services in the economy. This particularly relates to 
the extent to which the data collection is able to capture the wider diffusion of ICT activity. 
Classification systems have not kept up with the changing nature of the industry and do not 
always make it easy to understand how the industry is structured. In addition, the 
requirement that an ‘ICT business’ have 50 per cent of its core activity in ICT means that 
large businesses whose core activity is not ICT, but who nevertheless conduct significant 
levels of ICT production, are not adequately captured by the data collection. 

Related to this, there is also a need for improved metrics on the impact of ICT on 
productivity, which is an essential part of understanding the wider impact of ICT on the 
economy. Work is being undertaken on this issue by the National Office for the Information 
Economy, and the Productivity Commission, amongst others, and this needs to be built on 
and involve State and Territory governments and industry associations as appropriate. 
Australia should also contribute to international work on this issue. 

Similarly, in relation to R&D statistics, the current collections do not adequately report ICT 
R&D which takes place outside the ‘traditional’ ICT disciplines. For example, CSIRO has 
estimated that a significant proportion of its ICT research effort is performed outside its two 
main ICT divisions. Attention needs to be paid by research funding and performing 
organisations, and others in the business of measuring R&D activities, to accurately 
capturing all ICT R&D activity. 
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The constraints under which the ABS is operating (such as the need to comply with 
international requirements) are acknowledged, and it is recognised that the ABS is reviewing 
its classification system. Any review should explore ways of ensuring that the data collection 
is wide enough to capture all significant ICT activity. 

The Mapping Working Group was able to supplement ABS information with commercially 
available information from various sources, with information from other Commonwealth 
Departments, and through research by its secretariat. Some information was also provided by 
States. There have been difficulties in matching and reconciling information from the 
various sources. 

Overall, however, there exists only a piecemeal collection of statistics which provide a 
partial and somewhat outdated picture of the ICT industry. Commonwealth and 
State/Territory governments should explore ways to develop comprehensive databases of the 
ICT industry, building on the ABS collections, which are as up to date as possible, and made 
widely available.  

The Online Council could provide a forum for coordination. Consideration could also be 
given to maintaining ‘capability directories’ which list Australian ICT companies and their 
capabilities for use in investment attraction, branding and other initiatives, although it is 
noted that such directories are extremely resource intensive and need to be regularly updated 
to be useful. 

The Commonwealth Government has announced an initiative to map Australia’s science and 
innovation activities across the public and private sectors. It will be important for the ICT 
industry to be comprehensively represented in that exercise. The information gathered for 
this Framework is a useful starting point for that analysis. 

 

Recommendation 

31.  Commonwealth, State and Territory governments, working with industry associations, 
should: 

• develop comprehensive collections of data about the ICT industry which fully 
recognise its breadth and pervasive nature and move beyond traditional classification 
categories;  

• explore ways of improving the timeliness of ICT statistical collections; and 

• undertake further work to more comprehensively understand and measure the 
productivity benefits of ICT across the economy, and its contribution to exports in 
other sectors. 

Government involvement in this work should be coordinated through the Online Council. 
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TERMS OF REFERENCE 

The Steering Committee will: 

• assess the current state of the ICT sector in Australia in a global context;  

• forecast the major drivers of global technological change and the underpinning success 
factors that will impact on the Australia ICT sector over the next decade;  

• identify priority sub-sectors where Australia's ICT sector can achieve/enhance world 
leadership and/or which will underpin ongoing innovation in the sector;  

• identify the respective contributions that can be made by government, industry and the 
research community to the Framework; and  

• make recommendations to both government and industry on strategies/actions to enable 
Australia's ICT sector to take maximum advantage of future opportunities.  

The chief deliverable of the Steering Committee will be a Report that details a shared 
stakeholder plan for Australia’s ICT sector over the next decade. The Report will detail a 
series of practical recommendations for Government and industry action. 
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