
venturousaustralia

building strength
in innovation

Venturing means enterprise and a major, bold 
and perhaps risky undertaking. It also connotes 
being forward looking and being prepared to seize 
opportunity. This is the innovative spirit we need to 
nurture in all Australians. An innovative Australia is a 
country that is enterprising and venturous.
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Senator the Hon Kim Carr 
Minister for Innovation, Industry, Science and Research 
Parliament House 
Canberra ACT 2600 
 
Dear Minister, 
 
On 22 January 2008 you commissioned a Review of the National Innovation System. I have 
pleasure in forwarding the Panel's report to you. 
 
Innovation is not the problem; it is the answer. Innovation is not the opportunity; it is the 
imaginative response to opportunities.  Our report identifies that the system requires 
renewal, refurbishment, recasting and where necessary re-imagining. 
  
We are entering an era when the global economy is being transformed before our eyes, with 
huge local implications.  Innovation is pre-eminent in this transformation. New players are 
emerging, and around the world small countries like our own, which have already grown 
rich on the spoils of innovation, are renewing their commitment and redoubling their 
efforts.   
 
We need to take a long term view and respond with sound investments in terms of 
strategies for Australia.  
 
I would like to express my gratitude to my colleagues on the Review Panel who have 
worked with me on the Review, as well as those who have provided support to us during 
the Review.  As we note in the Report, this document needs to be seen as just the start of the 
continuing national dialogue on innovation, and the wealth of submissions and material 
assembled during this project will remain very helpful in this ongoing process.  
 
I commend this report to you. 
 
Yours sincerely 
 

 
 
 
Terry Cutler 
 
29 August 2008 
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overview

We have known for several generations that innovation pre-eminently 
determines our prosperity. Yet innovation only began its prominence 
as a focus for Australian policy making in the 1980s. In addition 
to comprehensive policies to wean Australian industry off ad 
hoc production subsidies and trade protection, the Australian 
Government developed a range of policies to assist research 
and development and improve connections between researchers 
and business. These policies included the 150 percent R&D Tax 
Concession, Rural Research and Development Corporations and 
Cooperative Research Centres.

The backdrop for this study is provided by the confluence of four 
powerful circumstances. 

Firstly, the architecture of Australia’s existing national innovation 
system is now a generation old. It requires reappraisal and the 
policies it comprises require renewal, refurbishment, recasting and in 
some cases re-imagining. 

Secondly, the nature of innovation and our understanding of 
it is changing fast. In pursuit of a particular idea of innovation 
the 1980s policy framework sought to increase the supply and 
accelerate the commercialisation of research, scientific discovery 
and technological advances. Less attention was paid to improving 
the capacity of firms to apply the products of science and research, 
nor to understanding how boosting this capacity could better serve 
market and customer needs and secure productivity benefits for 
the Australian community. Commercialisation itself was generally 
understood to take place within a proprietary production chain 
largely closed to outsiders. Today innovation is understood to involve 
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much more than the transmission of knowledge down the pipeline of 
production from research to development to application. In the age 
of the internet, with the opportunities for collaboration which it opens 
up, open innovation is increasingly important.

Thirdly, Australia’s focus on innovation policy intensified in the 
1980s – after a prolonged decline in our innovation performance, 
and a commensurate fall in our relative prosperity. This policy 
focus bore fruit in sharply rising levels of R&D and other forms of 
innovation. However the rate of improvement has stalled over the last 
decade and some indicators suggest absolute decline. Furthermore, 
much of it appears to have been a response to our own policy 
decisions. As illustrated below, as a share of Gross Domestic Product 
(GDP), Australian Government support for science and innovation, 
has fallen by nearly a quarter. Also the number of researchers per 
1,000 employees has declined substantially in the last decade, and 
US patents granted per 1,000 population have plunged from 0.06 to 
0.01 (1999–2003). And yet during this time, the public revenue was fed 
by a torrent of cash from the mineral boom. 

Figure 1: Australian Government Expenditure on Science and Innovation, 
1993–94 to 2007–08, as a proportion of GDP 
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Finally, the economic geography of global production is 
experiencing seismic shifts, with two great countries in our region 
– India and China – transforming themselves into economic giants. 
They are doing so by embracing openness and trade as we did in 
the 1980s. But we are observing far more than the phenomenon 
of economic ‘catch-up’. Innovation is pre-eminent in their self-
transformation. Around the world small countries like our own which 
have already grown rich on the spoils of innovation are renewing 
their commitment and redoubling their efforts – countries like 
Finland or Singapore and Korea in the Asia Pacific.

The best summary statistic for our success in embracing new and 
better ways of doing things is productivity growth. Sometime around 
2002 Australian productivity went from growing substantially faster 
to growing substantially slower than the Organisation for Economic 
Cooperation and Development (OECD) average. Though some of 
this may be an artefact of increased mining investment, it is unlikely 
to be the whole story. The conclusion is that, had it not been for the 
hunger the emerging giants of the developing world have had for our 
resources, we would have felt the effects of our complacency more 
directly as stalling living standards. 

Figure 2: Components of Growth in Australian Living Standards
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This report stands 
for the proposition 
that we should 
arrest the slide in 
our performance and 
seize the opportunity 
that our recent 
prosperity gives us 
to begin building a 
more innovative and 
productive world in 
which our children 
will live, to which 
they will contribute, 
and which they will 
pass on in their turn. 

http://www.conference-board.org/economics/
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An innovation action plan for Australia:
Building the platforms; Exercising policy 
levers; Creating the connections

Entrepreneurial firms and innovative workplaces
Innovation is about far more than the funding of research and 
science, or even of that and commercialisation. Australia thrives 
only if a critical mass of business enterprises and workplaces are 
consistently innovating – not just with next generation products, 
inventions and technologies, but in their operations, organisation, 
relationships and business models.

Business innovation today is not an easy thing to do and to sustain. 
We live in a connected, global knowledge economy, where ideas, 
capital and even people can be accessed with the click of a mouse. 
So what makes a business novel, distinctive, valued by paying 
customers and hard to copy really counts. Competing on innovation 
and knowledge is decisive to successful business performance for 
firms and to sustainable prosperity for nations.

It is vital that Australia is well endowed with innovative firms and 
workplaces. The key to this is deftly enhancing the opportunities and 
environment for business enterprises to innovate. 

To do this we must be alert to the hidden realities of business 
innovation and the changing face of innovation that is no longer 
the province of the lone inventor or adept technologist. Innovation 
in the first decades of the 21st century is more open and pervasive, 
characterised by skill in collaborating and making connections so 
that knowledge flows and grows, and so becomes available to meet 
customer and community needs.

In such a world innovation policy is a central aspect of economic 
policy. This requires a significant recasting of Australia's innovation 
policy to give priority to strengthening innovation at the point 
where business enterprises and workplaces engage with their 
markets and customers. Reflected in recommendations for new 
business innovation and collaboration programs designed for 
productivity benefits, the end goal is nothing less than innovation-
led prosperity for Australia.

Australia’s talent pool: Human capital and social networks
Knowledge and skill – in modern jargon human capital – is at 
the heart of the rise of humanity. Increasing our knowledge and 
improving our skills is not just a foundation of our economic 
prosperity. It is also central to broader human goals and to the 
pursuit of happiness and satisfaction in our lives. 



o

xi

High quality human capital is critical to innovation. Equipping our 
people with the skills to innovate is essential, not only for the 
generation and application of new knowledge, but also to use and 
adapt the knowledge produced elsewhere. Using the admittedly 
imperfect yardstick of the level of funds dedicated to public 
education, it is also an area in which our commitment has been 
waning, even absolutely as a share of our own economy, but far 
more emphatically so compared with other countries. For most 
of the post-war period Australia was one of the leading OECD 
countries in its commitment to education, as measured by the 
share of public expenditure. By 2003, however, Australian public 
expenditure on education had dipped to 4.7 percent of GDP, below 
the OECD average of 5 percent.

Building high quality human capital requires attention at all levels of 
education: from early childhood education and schooling, through 
vocational education and training and higher education, and into 
the workplace. 

It is most assuredly the case that high quality education is about 
far more than funding, a point made vivid by the fact that we have 
doubled the resources spent on each child at school since the 1970s 
with scant improvement in measured outcomes. For this reason we 
acknowledge the substantial range of human capital reforms being 
progressed within our federation and, in this context, lend support 
to these reforms. Even so, it is imperative that our educational 
institutions do receive adequate funding and it is likely this will 
require a substantial increase in funding as a share of GDP. 

We also recognise the importance of the human capital reforms 
currently in contemplation to the innovation reform agenda. These 
often span portfolios, jurisdictions, sectors and disciplines requiring 
carefully considered approaches and complex solutions. 

Collaboration between all involved parties – something that cannot 
be delivered without a degree of bi-partisan consensus – will 
be essential if we are to adequately address the human capital 
challenges we face. 

Information flows, market design and freedoms to innovate
Markets in which people compete for private gain can only come into 
existence against a backdrop of shared practices and expectations. 
Because these ‘rules of the game’ are a public good, governments 
are unsurprisingly involved in their provision and enforcement. Often 
the most efficient and innovative solution to an emerging problem 
is to develop a market – as Australia and other countries are doing 
with emissions trading.
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We can also alter the rules of the game to improve market outcomes. 
Information is crucial to functioning markets and is not well provided 
in many markets, particularly for expert services. Governments can 
improve information flows and support innovation and economic 
efficiency by encouraging disclosure, assisting markets for reputation 
to develop, and by ensuring that the information and other ‘content’ 
that they fund is freely available to maximise its use and the value that 
others can add to it. 

Intellectual property is also critical to the creation and successful use 
of new knowledge – particularly the ‘cumulative’ use of knowledge as 
an input to further, better knowledge. In this regard, particularly in new 
areas of patenting such as software and business methods, there is 
strong evidence that existing intellectual property arrangements are 
hampering innovation. To address this, the central design aspects 
of all intellectual property needs to be managed as an aspect of 
economic policy. Arguably, the current threshold of inventiveness for 
existing patents is also too low. The inventive steps required to qualify 
for patents should be considerable, and the resulting patents must be 
well defined, so as to minimise litigation and maximise the scope for 
subsequent innovators. 

Research capability and platforms
Australia's ability to generate strong productivity gains requires that 
we perform nationally important research and that we successfully 
adopt and adapt 98 percent of innovative ideas that are generated 
in the rest of the world. This Review calls for an urgent restoration 
of public funding levels for research in universities and government 
research agencies. It calls for the adoption of full funding for the costs 
of research at universities and increased funding for universities and 
government research agencies such as the Commonwealth Scientific 
and Industrial Research Organisation, the Australian Institute of 
Marine Science, and the Australian Nuclear Science and Technology 
Organisation, so that by 2020 we match the top quartile of OECD 
countries in public expenditure on research and development. A 
strong and sustainable public research sector requires universities to 
be providers of research, not investors in research.

Currently research in universities is not fully funded under competitive 
grants programs such as the Australian Research Council (ARC) and 
performance-based block grants, and so it is typically subsidised 
from universities’ other revenue streams, most particularly from the 
teaching of full fee paying overseas students. This cross-subsidisation 
of research from teaching profoundly undermines both activities, 
the former by short-changing it, with the upshot of leaving it subject 
to the uncertainties of international markets, and the latter by 
undermining its international competitiveness. 
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We should accordingly move towards full funding of research. But 
this should not be at the expense of current success rates in ARC 
competitive grant schemes which are already under-funded. Neither 
should there be a contraction in the range or depth of research 
projects funded. Funding the full cost of research will accordingly 
require significant additional funding over time. However, because 
there has been a significant decline in the level of government 
support for research as a share of GDP over the past twelve years, 
the extra funding would do little more than allow ‘catch up’ with 
other OECD countries.

It remains the case that a significant portion of research funding 
should be aligned with national priorities as they emerge. Currently, 
carbon abatement and water conservation are good examples but 
priorities can change dramatically over relatively short periods of 
time, so flexible and proactive funding mechanisms are essential. We 
must also ensure that our most globally competitive industries, such 
as mining, agriculture, education and tourism, receive adequate 
research funding support to keep them at the cutting edge. 

Transforming and rationalising tax incentives
Since its inception the R&D Tax Concession has been subject to several 
problems. Instead of being tackled directly in the design and funding of 
the central concession, those problems have typically been tackled by 
establishing additional programs. 

While the Concession offers no benefits to firms until they are in tax profit, 
many of Australia’s most innovative start up firms remain cash strapped 
and in tax loss for many years. The R&D Tax Offset was established to deal 
with this, effectively providing cash to tax loss companies, but it remains 
hemmed in by very tight targeting to small firms. 

The assistance the Concession has provided has also varied with 
the tax rate. With the reduction in the rate of concession from 150 
to 125 percent, the Concession provides relatively low levels of 
assistance and not surprisingly this strongly constrains the extent to 
which it induces additional business R&D. Further, the Concession 
is accounted for ‘below the line’ and so is often invisible in company 
financial decision making.

As one of the Review’s roundtable participants put it, the 
concession is 'underpowered and overcomplicated'. We need to 
tackle these perversities.

The Review proposes the transformation and rationalisation of the suite 
of available tax concessions. The International and Premium schemes 
should be terminated and the basic concession increased and recast 
as a 40 percent tax credit. 
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For small firms we propose increasing the rate of assistance 
further, as well as lifting the turnover threshold which defines ‘small 
firm’ tenfold – from $5 million to $50 million – and removing the 
expenditure threshold on R&D altogether. 

These changes would transform incentives for business 
investment in R&D.

Market facing innovation programs 
Firms and people are fundamental to successful innovation. 
Government has an important and strategic role to play in 
facilitating this innovation where it is confident, firstly, that there are 
structural impediments to markets doing the work and, secondly, 
that government involvement will generate more benefits in 
addressing these problems than it will generate in collateral costs. 

One mechanism is the provision of direct market facing programs 
to support innovative firms. Program assistance should be 
coordinated and targeted to the various identifiable stages of an 
innovative firm’s life. 

The current suite of government market facing program assistance 
should be designed to focus on:

building the capacity of firms to absorb and incorporate new •	
knowledge;

facilitating collaboration – especially between firms and •	
universities and publicly funded research agencies; and

improving capital market development.•	

To help firms build capacity to absorb and incorporate new 
knowledge, a new program to assist innovative firms in the high-
risk early stages of proof-of-concept and development is required, 
together with an expansion of the Enterprise Connect program to 
build innovation performance and capacity in firms, and to allow 
access by services firms. 
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The Cooperative Research Centres (CRC) review emphasised the 
value of collaboration for productivity and recommended the 
maintenance of a portfolio of collaboration and linkage programs 
and the reconfiguration of the CRC program with additional 
funding. In addition to the portfolio of collaboration programs, we 
recommend the introduction of an innovation voucher system to 
facilitate linkages between small and medium sized enterprises and 
the research community.

There is a global and systemic funding gap in the availability of 
capital for early stage ventures and thus the maintenance and 
extension of the Innovation Investment Fund and Pre-Seed Fund 
programs supporting capital raising by early stage companies is 
essential. To further strengthen the growth of high technology 
and innovative service-based firms, support should be given to 
organisations of angel investors to help increase networking and the 
Commercialising Emerging Technologies (COMET) program should 
be continued. 

Any development of the venture capital market must proceed from a 
basis of full information. Such data has only recently been collected 
in a disaggregated level necessary for appropriate and reliable 
statistics to be available. To maintain the required level of data for 
the effective tracking of the venture capital market, the Australian 
Bureau of Statistics (ABS) needs to be appropriately resourced.

Innovation within Government
One of the enduring advantages markets have over governments is 
that innovation can come from anywhere. CEOs of large companies 
and individuals running their own businesses are each free to 
improve what they do, and if they lower costs and/or better satisfy 
consumers, they have a good chance of being successful. 

Government retains hierarchical authority structures. With many 
policy innovations to their credit, Australian governments have 
typically performed well at engineering top down innovation. But at 
the ‘coal face’ they have been less good at harnessing the insights 
of officials further down the chain of command and consumers of 
government services. 
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In the age of the internet, and indeed of Web 2.01, there is less 
excuse than ever for governments not to do all in their power to 
cultivate innovation from the ‘bottom up’. Yet the very nature of 
what governments are seeking to achieve determines that their 
efforts must be experimental and exploratory. For this reason we 
recommend a suite of low cost measures to inculcate a culture of 
innovation in our public sector from the bottom up.

They include: 

A body to operate as;•	

an advocate for those within the public or private sectors who •	
seek to innovate but who are stymied by government culture, 
practices, structures, or regulation. 

a source of funds and skills for the development of innovative •	
approaches to public policy and/or service delivery, the 
running of randomised policy trials and government tendering 
that maximises the scope for innovation in supply of goods and 
services to government. 

The use of the Council of Australian Governments (COAG) reform •	
payments to make the most of our federation by encouraging 
a virtuous circle of innovation, experimentation and evaluation 
amongst the states and territories, which will help us learn what 
works and what does not. 

National Innovation Priorities
A key task for this Review was to identify a set of National Innovation 
Priorities to complement the broad National Research Priorities 
already in effect. To this end, the Panel engaged in widespread 
consultation with industry groups and other parties around the 
country. From this it classified areas for attention in terms of: 

 areas under the direct control of the public sector; and1. 

areas whereby public innovation could spillover into 2. 
complementary private sector innovative efforts.

The list of priorities identify specific areas that would leverage 
Australia's distinctive geography, economy and capabilities. 

In terms of the public sector priorities we identified the following 
areas: agricultural and food security, climate change mitigation and 
adaptation, population health, solutions in tropical environments, 
and applications to utilise broadband infrastructure (especially in 
health, education and public data access). In terms of stimulating 

1 Web 2.0 is a term describing changing trends in the use of World Wide Web technology and web design that 
aim to enhance creativity, information sharing, and collaboration among users. http://en.wikipedia.org/wiki/
Web_2.0 
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complementary private sector innovation, the following areas 
deserve attention: resource industries, space and astronomy, 
finance and risk management, and marine industries. To manage 
and coordinate these priorities with those for research in public 
innovation programs, it is recommended that the proposed new 
National Innovation Council (discussed below) be charged with 
ongoing evaluation and identification of synergies across programs.

Institutional alignment
The Review process has demonstrated shortcomings in the 
institutional framework that underpins the innovation system. 
There is a lack of policy coherence reflected in a fragmentation 
of innovation resources across government and between state, 
territory and federal governments. There is a focus on the short 
term in resource allocation. 

A new institutional framework is required to enhance leadership 
and improve coordination across the innovation system. Such a 
framework needs to span ministerial and jurisdictional boundaries 
and encompass a broad range of policy areas. It needs to focus 
on coordination without centralisation, due to the importance of 
maintaining specialised roles and functions across the system.

To achieve the coherence, flexibility and responsiveness necessary 
for effective innovation policy, the system requires a 'central brain'. 
To fulfil this role a new National Innovation Council (NIC) is proposed. 
The Council would be charged with taking a helicopter view of the 
innovation system and providing strategic leadership. It would 
oversee the broad innovation agenda recommended by this Review. 
Chaired by the Prime Minister, it would replace the current Prime 
Minister's Science, Engineering and Innovation Council (PMSEIC) and 
would be supported by a high level Office of Innovation Assessment.

Governments must also improve the execution and coordination 
of operational program delivery. To maximise the impact of 
public investment in innovation, governments must work in a 
complementary way. To achieve this, the Review has proposed a 
framework of principles for innovation interventions for adoption by 
States and Territories, as well as the Australian Government. 

Finally, improved data collection and better monitoring and review 
are crucial. Innovation measurement and research capabilities 
need to be strengthened. Mechanisms to ensure rigorous and 
consistent evaluations of innovation programs must be developed. 
The capacity to do this would be enhanced by the establishment of 
a National Centre for Innovation Research to advance knowledge of 
the innovation system.
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Conclusion: Venturous Australia
Venturing means enterprise and a major, bold undertaking. It also 
connotes being forward looking and prepared to seize opportunity. 
This is the innovative spirit we need to nurture in all Australians. 

At a time when the importance of innovation to our prosperity is 
clear, this Review has provided the Australian community with a 
wonderful opportunity to shape the future innovation landscape.

The Panel has been impressed by the enthusiasm of participants in 
the Review process and delighted by both the quality and quantity of 
contributions made.

The breadth of the task of looking across the entire national 
innovation system was somewhat daunting. The Review received 
over 700 submissions, and conducted a series of roundtable 
seminars on specific issues. Pressures of time and space in the 
report have prevented us from fully reflecting all of the excellent 
material and input received. We have, however, attempted to 
capture most of it in a series of annexes that will be published on 
the internet. Some of these annexes include suggestions for further 
action in specific areas, which will be brought to the attention of 
relevant parties.

We have enjoyed the opportunity to hear and discuss the many 
and varied ideas on how the national innovation system could be 
improved in order to meet the challenges facing Australia, both now 
and into the future.

Figure 3: The innovation landscape
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So now is the time to shape our national innovation system to 
ensure that it enables us to meet all the challenges we face. We will 
know we have succeeded when: 

Productivity is again growing above the average of high income •	
countries;

Our people and workplaces are well equipped with the skills to •	
innovate;

Increasing numbers of Australian businesses are investing in •	
innovation to secure their competitive future;

Consumers are sufficiently well informed to demand the highest •	
standards with firms innovating to meet them; 

Those with new ideas feel they have the freedom to develop them.;•	

Australian businesses and research organisations are actively •	
involved in international collaboration;

Australia’s innovation system is properly coordinated and •	
integrated with our national innovation priorities;

The cost of research is fully funded in Australian tertiary •	
institutions, which also face strong incentives to specialise in 
research excellence;

Research and development tax incentives are rationalised and the •	
basic concession increased;

Markets are better enabled through the improved flow and •	
transparency of information;

A new culture of innovation is embedded within the public sector; •	
and

There is a single body effectively coordinating the innovation •	
activities of public sector research agencies.
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stalling not sprinting

Australia is a prosperous country. We have a high standard of 
living, we have rich resources and we have a highly educated 
population. We have a reputation for being inventive and we have 
successfully overcome the problem of being a large isolated 
continent separated from many of our trading partners. It is 
clear that our national innovation system has been pivotal in 
delivering economic success in the past, but today it is being 
reshaped by the confluence of four powerful circumstances. 

Firstly, the architecture of Australia’s system is now a 
generation old and, in many respects, out of date. 

Secondly, the nature of innovation and our understanding of it are 
changing fast. In the 1980s, the policy framework was designed to 
accelerate the commercialisation of research, scientific discovery 
and technological advance. Less attention was paid to improving 
the capacity of firms to apply science and research to secure 
productivity benefits for the nation. Today, innovation is understood 
to involve much more than just the transmission of knowledge 
down a pipeline from research to development to application. In 
the age of the internet, with the opportunities for collaboration 
which it provides, open, collaborative innovation is increasingly 
important. The internet has meant distance is no longer such an 
impediment, and we need to take advantage of it in transforming 
ideas into clever goods and services at a faster rate, in having 
a population as skilled and knowledgeable as our competitors, 
and in enhancing our lifestyle and protecting our environment.

1

1
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Thirdly, Australia’s focus on innovation policy intensified in the 
1980s after a prolonged decline in our innovation performance, and 
a commensurate decline in our relative prosperity. This focus bore 
fruit in sharply rising levels of R&D and other forms of innovation. 
That rate of improvement has stalled over the last decade and some 
indicators suggest that there has been an absolute decline recently. 
As a share of GDP, public support for research and development 
(whether private or public) has fallen by nearly a quarter and public 
expenditure on education has slipped below the OECD average. 

Lastly, the two most populous countries in our region, India and 
China, are transforming themselves into economic giants. They are 
doing so by embracing openness and trade, as we did in the 1980s, 
and through a strong commitment to innovation. In fact, innovation 
is central to their self-transformation. This is more than economic 
‘catch-up’; these countries are becoming leaders in innovation 
in many fields. Many developed nations, like Finland, Singapore 
and Korea, have responded by increasing their innovation effort. 
Australia must do so too or see our relative prosperity decline. 

Despite, these concerns, Australia remains one of the world’s 
most prosperous industrial economies, as can be seen in Figure 4 
which displays real GDP per capita for 30 countries in the OECD.
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Figure 4: GDP per capita in 30 OECD countries, 2007
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Australia has the 7th highest average income per person and this 
was attained through strong innovative performance, initiated 
in the 1980s and consolidated in the 1990s, in parallel with key 
policy innovations that resulted in the liberalisation of trade, 
deregulation and privatisation. Australia became one of the 
fastest growing OECD economies in terms of productivity and, 
even when productivity growth slowed, the economy was buoyed 
by strong growth in the terms of trade between 2003 and 2008. 
It is an enviable record and regarded by some overseas as a 
‘miracle’ after the difficult economic circumstances of the 1980s.

http://www.conference-board.org/economics/


1

4

Composition of the Australian Economy
The structure of Australia’s economy has changed markedly in 
the last three decades. Our productivity growth has been very 
concentrated in particular sectors. Service sector industries 
have come to dominate, with a higher share of output than 
in some other advanced economies, while the manufacturing 
sector has been in decline. Finance, property and business 
services have increased their share from 14 to 21 percent while 
the manufacturing sector share of output has declined from 19 
to 11 percent of output between 1975 and 2007 (see Figure 5).

Figure 5: Sectoral composition of Australia’s output, 1975 to 2007
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Australian productivity growth has been much more 
concentrated than other countries over the past decade 
and has come principally from service sector industries.1

1 Alan Hughes and Vadim Grinevich, The Contribution of Services and Other Sectors to Australian 
Productivity Growth, 1980-2004, report prepared for the Australian Business Foundation, 2007
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Investment in human capital
The most fundamental drivers of innovation are the skills, 
knowledge and attitudes of the workforce – collectively 
referred to as the human capital of the nation. 

A major shift in educational attainment levels occurred in Australia 
over the decades of the 1970s and 1980s – particularly for Australian 
girls. The proportion of boys staying on at school to Year 12 roughly 
doubled in the twenty years from 1970, from 35 percent to around 
70 percent, whilst the proportion of girls staying to Year 12 more 
than trebled over the same period – from 25 percent to over 80 
percent. Retention rates have largely stabilised since 1990. 

Rising school retention rates were matched by rapidly rising rates 
of achievement of tertiary qualifications. By 2003, 40 percent 
of young women and 34 percent of young men aged 25-34 
had achieved tertiary qualifications. This level of attainment is 
slightly below that of the USA and slightly ahead of attainment 
in the UK.1 This is an achievement we can be proud of.

The OECD Program for International Student Assessment (PISA)2 is an 
internationally standardised assessment that was jointly developed 
by participating countries and administered to 15-year-olds in 
schools. In terms of reading proficiency, the 2006 survey ranked 
Australian 15-year-olds at 9th out of 30 in terms of high levels of 
proficiency, with 35 percent of students achieving Levels 4 and 5. 
Unfortunately, we seem to have stalled here as this result represents 
a deterioration in performance since 2000 when 43 percent 
achieved these levels of proficiency and Australia was ranked 3rd.

A somewhat similar picture of high but declining levels of relative 
proficiency3 is given by the PISA results on mathematical proficiency. 
Australian 15-year-olds rank 9th out of 30 in 2006 with an average score 
of 520, down from 5th position in 2000 when the average score was 
533. This is worrying given the importance of mathematics to building 
strong engineering and other important skill bases for future innovation.

When it comes to interest in learning science, surveys of Australia’s 
15-year-olds paint a dismal picture. The PISA 2006 survey4 records 
an average interest score of just 465, ranking Australians 24th 
out of the 30 OECD countries. Not having scientifically literate 
leaders may stall our capacity to solve major technical problems 
which are affecting Australia and the rest of the world.

1 Gene Tunny, Educational attainment in Australia, Economic Roundup 
Autumn 2006, Canberra: Commonwealth Treasury.

2 OECD Programme for International Student Assessment (PISA), http://www.pisa.
oecd.org/pages/0,2987,en_32252351_32235731_1_1_1_1_1,00.html 

3 All scores in a given year are relative to the OECD mean which is set at 500.
4 PISA Science Competencies for Tomorrow's World, 2006 http://www.pisa.oecd.org/

document/2/0,3343,en_32252351_32236191_39718850_1_1_1_1,00.html 
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Cross-country differences in educational attainment and performance 
are driven in part by differences in national levels of expenditure. 
Comparisons of public expenditure at primary, secondary and 
tertiary levels are shown in Figure 6 for 30 OECD countries.

Figure 6: Public expenditure on education by level, percent of GDP, 2003

percentage of GDP

Primary Secondary Tertiary

Den
mark

Nor
way

Sw
ed

en

Ice
lan

d NZ

Fin
lan

d

Sw
itz

erl
an

d

Belg
ium

Unit
ed

 St
at

es

Pola
nd

Por
tu

ga
l

Fra
nc

e

Aus
tri

a
UK

OEC
D av

era
ge

Can
ad

a

Hun
ga

ry

M
ex

ico

Net
he

rla
nd

s

Aus
tra

lia Ita
ly

Ire
lan

d

Germ
an

y
Kor

ea

Lu
xe

mbo
ur

g

Cze
ch

 R
ep

ub
lic

Sp
ain

Kor
ea

Tu
rke

y

Slo
va

k R
ep

ub
lic

Ja
pa

n

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Source: OECD Family Database www.oecd.org/els/social/family/database; OECD - Social Policy Division - Directorate of Employment, Labour and Social Affairs

 
On these comparisons Australia’s public expenditure ranks 19th 
out of 30 and is slightly below the OECD average in terms of 
total public expenditure on education as a proportion of GDP. 
Only in primary education is Australia above average in its 
rate of public investment. Moreover Australia shows a decline 
over time in public resources devoted to education, the share 
declining from 5 percent in 1995 to 4.8 percent by 2004.1

The decline in public investment since 1995 has been offset 
to some extent by rising private expenditure on education. 
Nevertheless, the sum of public and private educational 
expenditures in Australia, amounting to 5.8 percent of GDP in 
2004, still lags the OECD weighted average of 6.2 percent.

In summary, our investment in human capital has stalled. Our 
investment in the educational revolution of the 1970s and 1980s saw 
a massive increase in the proportion of young people, particularly 
young women, staying on at school to complete Year 12, and a 
matching increase in tertiary enrolments. By the mid 1990s Australia 
was a world leader in educational standards.  

1 OECD, Education at a Glance, Table B4.1. 2007

http://www.oecd.org/els/social/family/database
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Since that time, however, public investment in education has 
declined as a share of GDP, leaving Australia below the OECD 
average. Over the past decade there has been evidence of 
declining educational proficiency relative to other OECD 
economies in both the literacy and numeracy of 15-year-olds. 

Investment in R&D
The Productivity Commission1 observed that Australia lags behind 
leading OECD countries in terms of the resources devoted to 
research and development (R&D), both in business expenditure 
and government expenditure, with business expenditure as a 
proportion of GDP just half of the OECD average. It argues that 
the performance on business R&D can be explained, at least in 
part, by the sectoral bias in Australia towards relatively low-tech 
industries. This observation could, however, be turned the other 
way around to argue that the sectoral composition of Australian 
industry is influenced by the low level of R&D expenditure. We 
think our innovation system should encourage the growth of 
world’s best knowledge-intensive industries to emulate our 
achievement in the area of mining technology services. 

Whilst R&D is only one input into the innovation process, it is found 
in many studies to be a significant contributor to productivity 
growth. The evidence is summarised in Annex 4. This evidence is 
backed up in the Australian context by the Productivity Commission2. 

Non-R&D innovation investment
The Productivity Commission3 points out that care must 
be taken in relying on measurable R&D expenditure as a 
proxy for total national innovation, given that organisational 
innovation is very important in the service sector but weakly 
reflected in R&D expenditure, as well as in patents data.

Surveys by the ABS show that non-technological innovation is 
undertaken by a significantly large number of firms across all 
industries. This evidence suggests that normal R&D measures 
significantly understate the amount of innovation occurring, 
particularly in SMEs. Formal R&D spending accounts for only 
one third of total business expenditure on innovation. Smith 
and O’Brien4 however, in their census of Tasmanian firms, 
found that more than 40 percent of all firms are performing 
R&D, a figure much higher than indicated in ABS figures.

1 Productivity Commission Research Report, Public Support for Science and Innovation, March 2007.
2 Ibid, p628
3 ibid
4 Keith Smith and Kieran O'Brien, Innovation in Tasmania: An innovation census 

in an Australian state. Australian Innovation research Centre. 2008.
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Australian Government support for science and innovation 
is broader than pure R&D funding, encompassing various 
government portfolio programs, CSIRO and National Health 
and Medical Research Council (NHMRC) funding, ARC funding 
of research, research tax concessions and university research 
funding. Australia has highly unique assets in its research 
armoury such as the CSIRO, which is a massive interdisciplinary 
organisation with tentacles across the continent and the world. 
But our broad-based support for science and innovation has 
declined over the past fifteen years, from a high of 0.76 percent 
of GDP in 1993 to a low of 0.58 percent in 2007 (Figure 1).

The rate of patenting 
The establishment of patents on products and processes is an 
approximate measure of inventiveness. Some patents are taken 
up by innovators, so an increase in the supply of patents can be 
associated loosely with a rise in innovation. However, great care 
must be taken in inferring too much about innovation from patents 
data. Gans and Hayes1 investigate the determinants of OECD 
countries’ ‘Innovation Output’, which they define as the number 
of international patents per capita granted by the US Patent 
and Trademark Office. They find that ‘innovation output’, which 
is but one of a number of intermediate outputs produced by the 
innovation system, over the period 1973 to 2004 is associated 
with a range of variables. These include the primary inputs – R&D 
expenditures and educational expenditures – as well as variables 
they had constructed to identify the strength of protection for 
intellectual property, the clustering of innovation and the quality 
of linkages between the public and private sectors. Using their 
results to compute an ‘innovation index’, they report that Australia’s 
innovative performance was weak in the 1970s in comparison with 
23 other OECD countries, placing Australia as a third-tier or imitator 
economy. Innovative performance improved markedly in the 1980s 
and 1990s, moving Australia to the second tier of OECD economies 
alongside the Netherlands, Belgium and the UK. According to their 
measure, Australia’s innovation performance has plateaued since 
1998. They conclude that the sharp improvement in performance 
which started in the early 1980s was driven largely by increases 
in R&D expenditure and employment and by improvements 
in IP protection which outweighed the declining rate of public 
investment in education. Although a number of reservations 
can be expressed about such a study, it does concur with other 
indicators that innovation has slowed over the past decade.

1 Gans, Joshua and Richard Hayes, Assessing Australia’s Innovative Capacity: 2007 Update’, 
Centre for Ideas and the Economy, Melbourne Business School. 2008. www.mbs.edu/jgans

http://www.mbs.edu/jgans
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Assessing	the	final	outputs	of	innovation:	
productivity and living standards
Ultimately we want to know whether the innovation system is 
delivering benefits to the sustainable living standards of Australians. 
The prime determinant of living standards is the productivity of 
labour, measured as the real value of output per hour worked.1 

Figure 7 displays the path of real GDP per hour worked for 
9 comparator economies and for the OECD as a whole. 
Australia experienced fairly rapid growth in the productivity 
of labour throughout the 1990s, when Australian productivity 
caught up with the OECD average. But OECD productivity 
has grown faster since 2002. In comparison with the USA, 
Australian labour productivity was 83 percent in 1980, rising 
to 88 percent in 1998, slipping to 82 percent by 2007.

Figure 7: GDP per hour worked in selected OECD economies, 1980 to 2007 
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Source: The Conference Board and Groningen Growth and Development Centre, Total Economy Database, January 2008, www.conference-board.org/economics/. 
via Steve Dowrick.

1 There are problems with this measure in that for many countries, including Australia, the value of non-
marketed services such as public education and government is not measured; instead, the value of 
output is assumed to be the same as the value of the inputs which amounts to an assumption of no 
productivity growth. Since the public sector has experienced substantial innovation in work practices, 
particularly though the introduction of new computer and communication technologies, this means that 
the official figures probably understate the true rate of national productivity growth. A clear example of 
this problem is in the education sector which has become Australia’s third largest exporter, after coal 
and iron ore (see: Australia's Export of Education Services, Reserve Bank Bulletin, June 2008. www.
rba.gov.au/PublicationsAndResearch/Bulletin/bu_jun08/aus_exports_education_services.html. The 
way productivity is measured gives little clue that innovation has been taking place in this sector. 

http://www.conference-board.org/economics/
http://www
http://www
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It is instructive to look at productivity growth in more detail by 
examining the performance of different sectors of the Australian 
economy. Hughes and Grinevich 1 highlight the importance of service 
sector industries for overall economic performance. The three sectors 
that contributed most to overall productivity growth between 1992 and 
2004 are all in the service sector: wholesale trade, communications 
and finance. Agriculture, construction and transport were also amongst 
the top ten contributors. This confirms previous findings from the 
Productivity Commission that service sector innovation has been vital 
for growth in the whole economy over the past few decades. It also 
raised questions: Is our innovation system tuned in to services? Are we 
taking advantage of Australia’s lead position in services in global trade? 

So far we have examined the growth of the productivity of labour. 
This is not a direct measure of the contribution of innovation 
because it includes the contribution of capital investment whereby 
the workforce is enabled to produce more because they have more 
machinery and equipment to work with. If the contribution of capital 
is excluded, the resulting measure of ‘multi-factor’ productivity 
provides a better indication of the contribution of innovation. 
The most recent ABS estimates of this measure are illustrated 
in Figure 8 for the market sector of the Australian economy.

Figure 8: Multi-factor productivity in the market sector 1964/65 to 2006/07
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1 Alan Hughes and Vadim Grinevich, The Contribution of Services and Other Sectors 
to Australian Productivity Growth 1980-2004 (Report prepared for the Australian 
Business Foundation), Cambridge, UK: Centre for Business Research. 2007.
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The bold line in the figure traces the path of multi-factor productivity 
since 1964. The dashed straight line represents the long-run trend 
rate of growth, 1.24 percent per year.1 There was a long period 
of sustained and rapid productivity growth, averaging 1.7 percent 
per year, between 1991-02 and 2002-03. This miracle growth 
has, however, stalled since 2003. No multi-factor productivity 
growth has occurred in the market sector since 2003. 

This collapse in productivity growth might be taken as an indication 
that innovative activity has ceased but an examination of sectoral 
trends reveals a more complex picture. Since 2003 there has been 
continued growth in multifactor productivity in several sectors, 
including communications, transport and finance. This growth 
has been offset by productivity decline in mining (since 2000), in 
agriculture (since 2005), and in electricity, gas & water (since 1997). 

In the case of agriculture, the collapse in productivity can be 
attributed to drought rather than any lack of innovation capacity. 
The collapse in productivity in mining is more complex. This 
sector is the source of most of Australia’s rising terms of trade. 
The huge rise in the world prices for minerals has led to sharp 
increases in both capital investment (the capital stock has risen 
by 34 percent since 2000-01) and employment of labour (hours 
worked have risen by 68 percent). Opening new mines involves a 
long delay, and in the short-term the exploitation of previously 
marginal mines inevitably involves decreasing returns. The 25 percent 
fall in mining productivity since 2000 is almost certainly due 
to these special factors which have nothing to do with the 
underlying rate of innovation in the industry. Consideration of 
these special sectoral factors leads to a conclusion that whilst the 
rate of innovation-led productivity growth has slowed since the 
miracle growth rates of the 1990s, innovation has not ceased. 

1 The vertical scale is in logarithmic units. This means that a straight line represents 
a constant proportional rate of growth and that the steeper the upward slope 
of the productivity line, the faster is the rate of productivity growth. 
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We turn next to Australian performance in living standards and 
well-being. A common measure of living standards is GDP per capita. 
It is far from a perfect measure because it excludes the value of leisure 
and household production, but data is available for most countries for 
long periods so it provides a consistent, if imperfect, measuring 
stick. Figure 9 displays these data for selected OECD countries.

Figure 9: GDP per capita in selected OECD Economies, 1980 to 2007.
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In terms of real income per person, Australia has risen substantially 
above the OECD average since the mid-1980s. Starting in 1980 
at 81 percent of US levels, Australia had improved by 2007 to 
84 percent. The continuing rise in Australia’s real income over 
the past few years, at a time when productivity growth has 
stalled, is due to the massive 40 percent improvement in the 
terms of trade over the past five years – a phenomenon that 
cannot be taken for granted to continue in the longer term. 

The final measure of well-being discussed in this section is environmental 
quality and sustainability. Here the picture is rather bleaker. The State 
of the Environment Report 20061 covers many areas of environment 
concern affecting Australia. The report explains that salinity is 

1 Australian State of the Environment Committee, Australian State of the Environment - Independent 
report to the Australian Government Minister for the Environment and Heritage, 2006

http://www.conference-board.org/economics
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occurring in about one-third of catchments assessed, particularly in 
south-western Australia, and in the southern Murray-Darling Basin. 
These are all areas with a long history of land clearing and intensive 
agricultural use. Reductions in the area of perennial native vegetation 
in these catchments have altered the surface and groundwater 
hydrology, increased groundwater recharge, and increased salt 
ingress to rivers and streams. Approximately 5.7 million hectares are 
within regions mapped to be at risk of or affected by dry-land salinity. 
At the same time, Australia has eminent research organisations 
which have developed and continue to provide innovative solutions 
to environmental problems, such as CSIRO and 11 environmental 
Cooperative Research Centres. These bodies turn Australia’s 
science into successful new products, services and technologies. 

Overall assessment of Australia’s innovation record 
Australian innovation seems to have slowed or even stalled in 
the new millennium. Strong productivity growth in the decade 
of the 1990s has given way to significantly slower growth since 
2003. Strong growth in average real income over the past 
five years appears to have been driven more by a massive 
improvement in the terms of trade rather than by innovation.

The productivity success of the 1990s was built on successful innovations 
occurring in agriculture and throughout the service industries, 
particularly in wholesale trade, communications and finance. The 
success appears to have been based on the adoption and adaptation 
of new computer and communication technologies by service 
oriented industries. The successful adoption of new technology and 
new processes was made possible by the strong rise in educational 
achievement that had occurred over the previous decades. 

The cause of the productivity slowdown is uncertain. However, 
our analysis of the primary and intermediate inputs into the 
Australian national innovation system points to several factors. 

The education revolution of the 1970s and 1980s saw a massive influx •	
of young Australians, particularly girls, into Year 12 education and then 
on to tertiary education. These well-educated young people entered 
the workforce in the 1990s, quickly became computer literate and were 
instrumental in implementing the innovation surge of that decade. 

A declining rate of public investment in education over the past •	
decade has stalled the rate of increase in educational attainment. 
Relative proficiency in literacy and mathematics amongst our 
15-year-olds is in decline and interest in science is alarmingly low.

Public investment in research has declined since 1995 with •	
university funding for research falling further behind the full-cost 
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of conducting that research and government research agencies 
such as the CSIRO suffering successive funding cutbacks.

The vastly improved terms of trade, although a strong •	
contributor to rising GDP per person, has been associated 
with a significant strengthening of the Australian dollar. This 
has made it difficult for non-resource sector exporters, with 
adverse effects on investments in imported capital goods 
that embody technological improvements and facilitate both 
process and product innovations. The ‘Resource Curse’ (or 
‘Dutch Disease’) may have become relevant since 2003 with 
attendant effects on innovation and productivity growth.  

Slowdown in productivity growth over the past five years is of 
major concern because rising terms of trade cannot be relied on 
to continue sustaining real income growth indefinitely. Although 
there is little prospect that the demand for Australia’s natural 
resources will decline in the foreseeable future, the prices of 
natural resources could fall back significantly, reversing the 
terms of trade position. This would, most likely, be followed by a 
devaluation of the Australian dollar. However, exporting industries 
would not be able to take advantage of this unless there was a 
capacity to do so. Such a capacity can only come from a stock 
of human capital and through cumulative innovations in the 
provision of new processes and products. However, it can take 
decades, rather than years to build such capacity. Falling behind 
because of a lack innovation presents problems for our economy 
and its capacity to export. Our industries now compete in a world 
where innovation is taking place more widely, even in what are 
perceived to be underdeveloped countries. So we cannot afford 
to allow the resource boom to remove our competitiveness in 
non-resource industries. We must create conditions where our 
capacity to absorb overseas innovations and to develop our own 
innovations, in appropriate niche areas, is promoted vigorously. 

The challenge now is to re-invigorate innovative activity, leading 
to renewed growth in productivity and living standards and an 
enhanced Australian capacity to deal effectively with major 
environmental and climactic challenges. These great challenges 
cannot be met unless our economy is strong and stable. Australia 
has proven in the past that it can be innovative and productive 
enough to solve major problems. Fortunately, we have both 
the resources and the necessary capability to meet these new 
challenges. All we need is the collective will to enact an ambitious 
and effective innovation strategy to prepare us for the future. 



the national 
innovation system

Innovation is a term in danger of being over-worked and 
over-hyped. Words matter, because the precision or otherwise of 
the terminology we use affects the clarity of policy intent and focus.

Innovation is not the same as invention and innovation policy is 
more than just science and technology policy. Trawling English 
dictionaries highlights some clear and useful semantic distinctions. 
These distinctions help to position the necessary preconditions 
for innovation – a pool of ideas and talent – and the necessary 
circumstances for innovations to establish themselves successfully 
within a marketplace. Much innovation fails to go anywhere, because 
effective paths to market and user approbation fail to materialise. 

Innovation is commonly described as ‘creating value by doing 
things differently’ or ‘creating value through doing something 
in a novel way’. A simple version is ‘good ideas put to work’. 
From this viewpoint, however, the incidence and value of 
innovation can only be established after the event. 

To influence innovative outcomes we need an active appreciation 
of the dynamic processes associated with innovation that lead to 
change. Thus we can describe innovating and being innovative as the 
processes of creative problem solving or solution seeking – designed 
to produce practical outcomes. The outcome of these processes is the 
introduction of novel solutions to real problems, needs or opportunities. 

Innovation largely revolves around what happens in businesses. Ideally, 
the best practices and lessons spill over into the non-market sector, 
especially into government or community service delivery, but it is the 
productivity from innovation in business that provides the resources to 
fund these public services.  
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Hence the pivotal crucible for innovation is the entrepreneurial 
activity of deploying new ideas or inventions within the 
marketplace. It is not enough to just introduce something new. 
To be successful, the novel product or service must attract 
the support of customers and end users, either displacing 
previous solutions or providing the means to do something 
not previously possible. Innovators succeed when what they do 
translates into increased productivity or out-competes others 
for the hearts or wallets of customers and other beneficiaries.

Innovations can be classified usefully along a variety of dimensions:

process vs product:•	  Process innovations reduce the costs of 
producing and delivering a given good or service (a product), 
while product innovations improve the qualities of existing 
products or provide new products to be offered to consumers.

radical vs incremental:•	  Radical innovations lead 
to fundamental changes in processes or products, 
while incremental innovations involve adaptations 
of a core innovation in particular applications. 

technological vs organisational:•	  Technological innovations 
are generally embodied in equipment used by labour, while 
organisational innovations involve the organisation and 
reorganisation of groups of people into effective teams 
in the production and delivery of goods and services. 

science-led vs customer-driven: •	 Science-led innovations 
are an outcome of scientific research both in the public 
and private sectors, while customer-driven innovation is 
built upon careful market research and user interaction.

Examples of these different categories of innovation 
are provided in Table 1. In practice many innovations 
will cross between several dimensions.

Table 1: Categories of innovation

Product Innovation Process Innovation

Science-Led Customer-Driven Technological Organisational

Radical Solar Panel 
Water Heating Internet Search Engines Genetically 

Modified Crops
Toyota’s Total Quality 
Management

Incremental More efficient or 
cheaper solar panels Home- delivered pizzas Reducing evaporation 

in irrigation systems
A more efficient pay 
or bonus system.
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The entrepreneur is the key organiser and agent within the innovation 
system. The entrepreneur does not, however, operate within a vacuum 
and it is the context within which the entrepreneur acts which forces us 
to think about an innovation system.1 The entrepreneur depends on 
the backdrop of an education and research system that accumulates 
and generates both knowledge and ideas and produces talented and 
creative people. These are crucial prerequisites for an innovative culture. 
Entrepreneurs also rely on a community of users who are equipped and 
motivated to think about adopting new product or service offerings. 
Potential beneficiaries of innovations need to have the means to 
access and assess the value of competing product and service 
offerings, and the competencies to be able to use and exploit them. 

There are, therefore, three highly interdependent 
functions within an innovation system: 

the origination of new knowledge and ideas: •	 knowledge production; 

the deployment of ideas within a real world context: •	
entrepreneurial knowledge application; and 

the diffusion and adoption of this applied knowledge and its •	
adaptation in use: knowledge diffusion and absorption. 

Figure 10: Innovation is a dynamic, evolving and learning process
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Source: Terry Cutler (2008)

These elements combine to form a virtuous and open-ended cycle 
of learning and responsiveness to new challenges and possible 
solutions. This dynamic is illustrated in the following representation 
of the systemic elements of the innovation process (Figure 10).

1 The development of the concept of National Innovation Systems is examined in Mytelka, L. K. 
and Smith, K., Policy learning and innovation theory: an interactive and co-evolving process, 
Research Policy 31, 2002, who highlight the earlier work of Freeman, Lundvall and Nelson. 
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In making these distinctions between discrete elements of an 
innovation system we can also see their interconnectedness, 
and it is these relationships that need to be understood in 
determining what makes for a robust national innovation system. 

Innovation is built on stocks of knowledge and capability, 
and the information flows of the innovation capital around 
these (see Table 2). We need to invest in the capabilities 
required around each element of the innovation system, as 
well as investing in the linkages and flows between them. 

Table	2:	Innovation	stocks	and	flows

Stocks Flows

Human capital Social networks

Institutions Trusted transactions

Facilities (plant and equipment)
Fitness for purpose; 
access and operability

Information and data
Access; freedoms to 
use and adapt

The final element shaping innovation systems is government’s influence 
on market design through regulatory and framework conditions. 

All this gives rise to a complex matrix of activities underpinning a 
nation’s innovation capability, and a highly diverse field of interested 
contributors. We need to ensure that we have the right stocks of 
capability. But we also need to secure the widest and most diverse pool 
of talented institutions and people who are empowered to participate 
in the innovation agenda. A national strategy for developing an 
innovative culture needs policies that are inclusive, not exclusionary. 

Although public policy for promoting innovation must be 
focused on the competitiveness of our firms within global 
markets, innovation is also a crucial factor in the production 
and delivery of public goods. This creates a triple bottom 
line for national innovation policies arising from:

firm and industry innovation, and market changes to •	
increase productivity and improve competitiveness;

innovations and changes in public policies and service •	
delivery around the production of public goods; and

innovations and changes to address societal and environmental •	
aspirations and challenges through mobilising private and 
public sector capabilities relating to these challenges. 



2

19

Thus the pursuit of innovation involves change processes 
within a societal or community context. It is about 
promoting purposeful and meaningful change inside this 
complex system. This engages both the private and public 
sectors, and the way in which they work together.

Government has a central interest in a robust innovation 
system because such a system is a public good in its own 
right. Similarly, government has a stake in promoting 
the pursuit of innovation within the private sector where 
such activity enhances the national good. Moreover, it 
behoves government to be innovative in the conduct of 
its own affairs and in the delivery of public services.

A national innovation system incorporates regional and sectoral 
clusters of activity. This is why the Review examined the relative 
roles of the Australian Government and our States and Territories 
within the innovation system. Within a globalised economy, a 
national innovation system also needs to be positioned within a 
global innovation ‘ecosystem’. How we best internationalise our 
innovation system and capabilities is a fundamental challenge. 

As a small, albeit wealthy, country we have a pressing 
need to engage effectively with the rest of the world. 
Increasingly we are facing global rather than local 
challenges, with climate change being the obvious example. 
These challenges will have local impacts of course but the 
solutions are likely to have global applications – providing 
us with both a need to find innovative solutions and the 
opportunity to create wealth from those solutions. 

Australian economic development has been deeply defined 
by our economic geography as a relatively small economy 
on a remote island continent. We have been subject to 
both the tyranny of distance, within the country and with 
major trading partners, and a compounding tyranny of low 
density, with a small population occupying the world’s sixth 
largest country land mass. This is both a challenge and a 
source of advantage, as these challenges are not unique 
to Australia and have required us to develop solutions 
to problems that we can sell to the rest of the world.

These circumstances together with an abundance of natural 
resources, both minerals and agriculture, has led to a strong 
dependence on resources based industries, especially in 
relation to exports, and an inclination in the past to rely 
disproportionately on local products and markets. 
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The internationalisation of the Australian economy by 
the Hawke Government after 1983 was a break point in 
Australia’s economic history. Twenty-five years on we need 
a similar major breakthrough with the global integration of 
our innovation systems. Today we need innovation policies 
geared to a rapidly changing global environment. 

This is a priority matter for a relatively small and geographically 
challenged country like Australia. Australia’s share of world R&D 
expenditure is small at 1.3 percent as is our share of new knowledge 
and innovation each year at approximately 2 percent. While this 
is a credible performance it means that 98 percent is created 
elsewhere and it is essential that we are able to access it or risk 
being overtaken by those that do. The quality of the 2 percent 
that we produce and its usefulness to the rest of the world will be 
important determinants in our ability to access the other 98 percent. 

Figure 11: Estimated R&D expenditures and share of world total, by region: 2002

Africa
$5 (0.6%)

Europe
$234 (28.7%) Asia

$246 (30.2%)
North America
$300 (36.8%)

South America
Carribean
$18 (2.2%)

Oceania
$9 (1.3%)

World total = $813

Note: R&D estimates from 91 countries in billions of purchasing power parity dollars. Percentages may not add to 100 because of rounding.
Sources: Organisation for Economic Co-operation and Development, Main Science and Technology Indicators (2006); Ibero-
American Network of Science and Technology Indicators, http://www.ricyt.edu.ar, accessed 5 March 2007; and United Nations 
Educational, Scientific and Cultural Organization (UNESCO), Institute for Statistics, http://www.uia.unesco.org.

As a small investor in R&D by international standards, Australia is 
dependent on the global community for much of the technology 
that underpins our economic competitiveness and improved 
living standards. Without contributions to the rest of the world 
from its own science base and without strong international 
linkages to keep in touch with developments at the leading 
edge of research and technology, Australia runs the risk of 
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becoming a technological ‘price taker’1. Without deep mutual 
links with the global innovation system, Australia could be at 
risk of being denied effective access to technologies critical 
to our defence, competitiveness and welfare requirements.

It is essential therefore that we think globally in all 
aspects of the innovation system, through talent and 
mobility, through enterprise linkages, and through 
institutional linkages and infrastructure. 

In approaching this challenge, we must recognise the realities of 
Australia’s position, in particular that we are small and remote, 
but also that we have considerable attractions. As a nation we 
are wealthy and smart enough to be interesting without being 
so large as to be a threat. We are located in the fastest growing 
region of the world and have global strengths in a number of 
fields, but by no means all. Australia is consistently rated as 
one of the most desirable places to live, especially by highly 
skilled knowledge workers who are critical to the innovation 
system. We should therefore be an interesting partner.

There are a number of trends currently shaping 
the nature of global innovation. These trends and 
the internationalisation of innovation provide both 
challenges and opportunities for Australia:

Global talent is more mobile than ever before and advances •	
in science and technology are now being sourced from 
all corners of the globe. Increasingly countries are 
recognising that brain circulation is an important goal 
for a vibrant innovation system, rather than focussing 
simplistically on just brain drain or brain gain. Nonetheless, 
Australia should aim for a net inflow of talent. 

Through•	  advances in ICT and efficiencies in production 
and logistics, global supply chains are becoming 
more disaggregated and open to greater competition. 
A country which understands and specialises on 
specific parts of the supply chain can grow in 
competitiveness and gain access to new markets.

Global scale engagement to address ‘big science’ questions •	
requires facilities and intellectual resources beyond the 
scope of most countries, and in particular a relatively small 
country like Australia. A direct influence on international 
collaboration in this and coming decades will be the costs 
associated with building research infrastructure and conducting 

1 The Allen Consulting Group, A Study of International Science and Technology Policies and Programs. 2003
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experiments which address globally important and forefront 
science with large multidisciplinary and distributed teams. 

The world community is pooling investment in problems •	
that affect all parts of the planet and require a coordinated 
solution. Most commonly these relate to the monitoring 
of, and research on, the health of populations and the 
health of the planet (such as the observation of the oceans 
and atmosphere and to monitor climate change).

Australia is currently bidding to host the Square Kilometre •	
Array (SKA), an eighteen country, €1.0 billion project to build 
the world’s most sensitive telescope capable of exploring 
the origins of the universe. This funding level is beyond the 
scope of most individual national science budgets for single 
endeavours over the 10-20 year period required for the 
design, construction and exploitation of new facilities.

Along with the opportunities for engagement in international 
innovation networks is the potential erosion of capacity for home-
based research and innovation through international off-shoring and 
outsourcing abroad. The movement of key talent overseas and the 
loss of critical mass in strategic disciplines also need to be addressed 
in Australia’s response to the internationalisation of innovation. 

In order to benefit from these opportunities and ensure that 
Australia is not left behind in the global innovation environment, 
Australia must undertake a step change in its approach to 
the internationalisation of its innovation systems. The default 
position for innovation policy should be one of removing 
existing constraints in order to allow, facilitate and encourage 
international engagement, collaboration and information flows.

There is already considerable activity in this area 
internationally. Numerous countries have articulated 
international innovation strategies. They include:

The United Kingdom’s strategy for international engagement•	 1 
which focuses on the movement of human resources, the 
attraction of foreign investment in R&D and linking of the 
innovation and foreign aid and development agendas. 

European countries such as Germany, the Netherlands and Finland •	
which are explicitly recognising the importance of international 
collaboration in their national innovation policies2. The EU 

1 Global Science and Innovation Forum, A Strategy for International Engagement in Research and Development, 
United Kingdom Department of Trade and Industry, United Kingdom, 2006 www.berr.gov.uk/files/file34726.pdf. 

2 See for example Ministry for Economic Affairs, Science, Technology and Innovation in the 
Netherlands: Policies, Facts and Figures. 2006. www.minocw.nl/documenten/Science-
Technology-Innovation-brochure-2006.pdf ; Finnish Ministry of Employment and the 
Economy, Finland’s National Innovation Strategy, 2008. www.tem.fi/?l=en&s=2411. 

http://www.berr.gov.uk/files/file34726.pdf
http://
http://
http://
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Framework Program, by design an international innovation program, 
is encouraging more international cooperation with countries 
outside of Europe through people exchanges and building capacity 
through the International Scientific Cooperation Activities program1.

Asian economies such as Korea have explicit strategies to •	
internationalise their innovation systems through explicitly 
targeted international collaboration2 and many emerging 
economies such as China and India are also looking to enhance 
their international collaborations, with inward foreign direct 
investment (FDI) increasingly targeting research operations3.

It is important that Australia moves now to position 
itself in the international innovation system. Global 
connections need to be created, supported by active 
policy mechanisms, across a range of levels:

Internationalisation through talent and mobility: •	
attracting talent to Australia and encouraging a culture of 
internationally connected researchers and entrepreneurs.

Internationalisation through business and enterprise: •	
enhancing inward and outward foreign direct investment 
in innovation and ensuring that Australian firms 
are integrated within global supply chains.

Internationalisation through institutions and infrastructure: •	
encouraging the internationalisation of Australia’s publicly 
funded institutions through measures and programs 
to enhance collaboration, share knowledge and to 
ensure access to foreign innovation networks.

With a relatively small but well-connected innovation capability, 
Australia stands to gain significantly by developing more 
structured and strategic links with the global community. 

1 European Union European Union Framework Programme 7, 2008. http://cordis.europa.eu/fp7/public_en.html 
2 Korea Institute of Science & Technology Evaluation and Planning, 2007, http://www.kistep.re.kr/index.jsp 
3 OECD, OECD Review of the Chinese Innovation System, p32. 2006
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innovation in business

Making business innovation a priority

“Innovation is critical to Australia’s national 
future. Our prosperity, our economic strength 
and our ability to compete in the global 
economy all depend on valuing innovation, 
harnessing its potential and putting it to 
work for the benefit of all Australians… In 
particular, we need to find ways to increase 
innovation performance across the economy, 
to ensure business has better access to new 
ideas and new technologies and to bridge the 
divide between industry and research… 

In today’s economy, innovation policy is 
industry policy.”

Senator the Hon Kim Carr, 22 January 2008, announcing 
the Review of Australia’s National Innovation System
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Finding the hidden realities of innovation
Innovation is more widespread than is often imagined, 
occurring everyday in the way business enterprises 
operate, meet the needs of customers, and organise 
their people and processes. This is not traditional science 
and research-led innovation. It is the non-technological 
innovation that occurs and transforms businesses as 
they engage with their customers and markets.

This market-facing business innovation is often overlooked 
and undervalued. But if it is ignored, Australia squanders 
an opportunity to make the productivity gains we need 
to maintain our prosperity and living standards.

This challenge is well recognised in the UK where 
the National Endowment for Science, Technology 
and the Arts produced a blueprint report in October 
2006 entitled The Innovation Gap. Why policy needs 
to reflect the reality of innovation in the UK.

Innovation is all-pervasive, frequently found in unlikely 
places and is rarely based on traditional understandings 
of linear ‘pipeline’ research and development.

Another critic of the overemphasis on the linear research-
to-commercialisation ‘pipeline’ model of innovation is 
UK author and commentator, Charles Leadbeater1:

Innovation rarely proceeds down an orderly pipeline 
from boffin to consumer. Innovation often involves 
changes to business organisation and consumer 
behaviour as much as science and technology. 
Many innovative organisations in the UK have no 
formal R&D capability: they innovate in the job, 
often through interaction with clients and markets. 
Often innovation is highly networked and interactive, 
involving a wide range of players, not least of the 
ultimate consumers of products and services…

The realities of business innovation were recognised in 
the submission to the Review by the Group of Eight:2

In the real world most innovation occurs in established 
firms in existing industries through incremental 
improvements, involving non-scientific and non-R&D 
based knowledge such as creative design, marketing, 
organisational improvement and tooling up.

1 Charles Leadbeater, The Ten Habits of Mass Innovation, in: Making Innovation Flourish, 
National Endowment for Science, Technology and the Arts, November 2006.

2 Group of Eight – Submission no. 372
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Gary Banks, Chairman of the Productivity Commission in 
his 2008 Colin Clark Memorial Lecture1 also recognises 
the significance of non-technical innovation:

Innovation is sometimes seen as synonymous with 
technological advances. But it is far wider than that, 
encompassing changes to all facets of an enterprise’s 
operations, its relationships with its workers, its 
suppliers and its customers. According to survey 
data, only 30 percent of what the ABS defines as 
‘major innovating firms’ actually undertake R&D…
It is clear that the heightened pace of change will put 
a premium on business flexibility and adaptability.

Innovation is all about the firm and what happens 
in businesses. Businesses are the point where new 
value is created from innovative activities.

Innovation outcomes are shaped by interactions within and 
across a dynamic system. But as the key players in converting 
ideas, knowledge and technology into market competitive 
goods and services, businesses represent the cornerstone 
of an innovation-based economy and the main mechanism 
through which the wide benefits of innovation are diffused. 

Innovation in business is important because it is the 
primary driver of competitiveness for firms differentiating 
their products and services from those of low-cost 
competitors in globalised and deregulated markets.

That Australian businesses need to collectively improve 
innovation performance is well recognised. Continuous 
innovation, or the repeated successful introduction of 
novel products and services, is the only sustainable 
strategy for firm survival and progress in rapidly changing 
and turbulent technological and market circumstances 

This is a challenge for all business – not only those in 
high-technology sectors – that are competing on the 
basis of quality, specialisation, flexibility, customisation 
and cost. Innovation in businesses includes the non-
technological and non-R&D based innovations that 
typically characterize services businesses in a knowledge-
based economy enabled by the increasing sophistication 
and ubiquity of advanced ICT connectivity.

1 Gary Banks, Industry Policy for a Productive Australia, Productivity Commission, Brisbane, August 2008.
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New innovation patterns
In addition to recognising the broader dimensions of business 
innovation, we must appreciate that the active ingredients 
and patterns of innovation are fundamentally changing. 

In a globalised knowledge-based economy, patterns of 
innovation have evolved and shifted beyond the sole gifted 
inventor or scientist, or the adept researcher and technologist. 
They are more diverse and complex than just the picture of 
the creative entrepreneur with proven commercial acumen.

This more nuanced understanding of the dynamics of 
innovation and in particular of how value is created to lift 
productivity and prosperity is well presented in a paper 
by John Steen, Sam Macaulay and Tim Kastelle.1 

Steen et al present the evidence of value being created 
from innovation as a system of forming connections 
and recombining knowledge and technologies 
which in turn, drive competitive performance:

Newer models of the innovation process make no 
… assumptions about value being inherent in any 
particular process, idea or technology. Value is created 
through rearranging and recombining knowledge, 
people, processes and technologies. This problem-
solving and improvisational activity is most clearly 
seen in project businesses and complex product 
systems such as wind turbines (for instance Vestas 
Wind Systems), construction (such as Laing O’Rourke) 
and management consulting (like Deloitte).

It can also be seen in new Australian ventures such 
as Beeline. While tractors and global -positioning 
systems are established technologies, combining 
these to create planting and harvesting efficiencies 
in large-scale agribusiness is yet another example 
of innovation by recombination and connection.

The ways businesses innovate are changing. They are adopting 
new models of innovation by better integrating a wide range of 
internal activities – such as marketing, operations and design 
– and being more open to external sources of ideas and the 
possibility of new routes to market.2 This has meant engaging 
with a larger number and wider range of collaborators. 

1 Steen, J, Macauley, S., and Kastelle, T, Mapping and Managing Networks for 
Innovation Performance: New Perspectives and New Tools, in The Human Dimension 
of Innovation, Australian Business Foundation, (to be published 2008).

2 Chesbrough, H. W., Open Innovation: The new Imperative for Creating and 
Profiting from Technology, Harvard Business Press, 2004. 
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Henry Chesbrough, one of the popularisers of this trend describes 
the shift to a more distributed, flexible pattern of operations 
as a move from ‘closed’ to ‘open’ innovation. In this model the 
innovation process has become increasingly complex. To innovate, 
firms must involve a greater number of players more closely and 
intensively to realize the commercial potential of their ideas. 

Openness has been shown to be beneficial for firm innovativeness 
and performance.1 It increases the amount of resources and 
information available to the firm and the opportunities to recombine 
previously disconnected ideas.2 Contemporary business innovation 
is characterised by more fluid interactions between internal 
and external activities, where ideas, people, and resources flow 
in, around, and out of organisations. The boundaries between 
internal and external activities and the firm’s general operating 
environment are more permeable, making it important to extract 
as much knowledge from the external environment as possible. In 
particular, the lesson from virtually all studies of innovation shows 
that the miraculous alchemy of innovation occurs close to the 
customer setting. Increasing user-driven or inspired innovation3, 
especially in the service industries which dominate our economy, 
highlights the absolute importance of innovation policy being 
driven from a demand-side, market-facing perspective. 

The changing nature of innovation was also commented on 
by Gary Banks, Chairman of the Productivity Commission:

…innovation models are evolving. Gone are the days when 
most business innovation was conducted within the walls of 
the company seeking to improve its production processes 
or bring a new product to the market. New technologies, 
as distinct from their specific applications, are increasingly 
being bought and sold, leading to new forms of pricing 
knowledge. Also, potential users of an innovation are 
much more likely to involve themselves in its development 
rather than waiting for it to be brought to market.4

A focus on services innovation
Services innovation deserves some particular attention as 
there is increasing recognition that services, being dominant 
and pervasive features of advanced economies, are significant 
contributors to productivity gains, business and employment 
growth and enhanced prosperity in society at large.

1 Laursen, K. and Salter, A., Open for innovation: the role of openness in explaining innovation 
performance among UK manufacturing firms, Strategic Management Journal, 27(2) 2006.

2 Fleming, L., Recombinant uncertainty in technical search, Management Science, 42, 
pp 117-132, 2001; Hargadon A. B.and Sutton, R. I., Technology brokering and innovation 
in a product development firm, Administrative Science Quarterly, 42, 1997

3 von Hippel, E., Democratising Innovation. The MIT Press, Cambridge, Massachusetts, 2005.
4 Banks, G., Industry Policy for a Productive Australia, Productivity Commission, Brisbane, August 2008.
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The April 2008 report by the Prime Minister’s Science 
Engineering and Innovation Council (PMSEIC) Working 
Group on Services Innovation, Science and technology-
led innovation in services for Australian industries 
identifies two modes of services innovation:

innovation •	 in services industries, where innovation is either 
applied to an industry regarded as service-based, or results 
in a new service-based industry such as water monitoring 
services, internet service providers, or innovative uses of IT 
and digital imaging by hairdressing businesses; and

innovation •	 through services in any organisation or business 
where the application of a service results in innovation in an 
industry generally not classified as services, such as the use 
of sonar, GPS and remote sensing satellites to enhance the 
location, harvesting and productivity of the fishing industry.

The submission to the Review from the Australian Services 
Roundtable1 highlights the distinctive characteristics of services 
innovation and how it can contribute substantially to driving 
sustained improvement in Australia’s productivity performance. 

Innovation in services tends:

To take place specifically at the point of interaction between •	
services provider and the client.

To be driven by client relations more than is the case for •	
innovation in manufacturing. Service companies must maintain 
a flexible approach to innovation, constantly changing to solve 
client problems and meet new needs.

To be people-driven as well as laboratory-driven, ie to break the •	
bounds of traditional hierarchy by requiring integrated input from 
all kinds of operational, organisational, technical and managerial 
staff as well as researchers.

Not to offer necessary economies of scale, as in manufacturing.•	

To involve a high level of interaction and interdependence •	
between knowledge providers (such as research organisations) 
and knowledge users (such as service firms) – to the extent that 
the term co-innovation has relevance.

To be focused not only on new suites of services but also on new •	
modal delivery methods for those services and on new business 
models to reach new markets.

1 Australian Services Roundtable – Submission no. 613
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Not to take place as a specialised and separately accounted activity •	
located in a separately identified part of a firm but to be inextricably 
tangled up with everyday creativity and design.

To show evidence of a strong responsiveness to both technological and •	
non-technological inputs, including when provided jointly.

To involve the social as well as the natural sciences.•	

To involve the creative arts and humanities.•	

To suffer from inadequate formal or informal access to collaboration •	
opportunities between services providers and the education and R&D 
community.

The Australian Services Roundtable goes on to argue that services 
innovation not only makes services firms internationally competitive, 
but also allows them to be ‘enablers’ and ‘change agents’ and 
thereby the mechanisms through which much innovation takes 
place in other traditional industries and across the economy.

By examining services innovation, we put the spotlight squarely on 
those hidden non-technological aspects of business innovation that 
are the source of competitiveness and productivity. That is, we focus 
on the demand side or market-pull dimensions of innovation, where 
value is created by firms transforming their business offerings and 
capabilities in order to solve customer problems more imaginatively.

This is particularly relevant to innovation in services, where firms 
differentiate themselves by their intangible assets like the skills of their 
people, the way they engage and serve their customers, the character 
of the customer experience, the ability to use and re-use knowledge and 
thereby provide valued solutions for which customers are prepared to pay.

Imperial College’s Professor John Bessant has made the point that 
while there are many elements of similarity between innovation 
in services and innovation in manufacturing, what distinguishes 
services innovation is the crucially important role of customers 
and the way companies respond to their understanding of 
market and customer demands.1 Services companies compete 
and innovate to gain their competitive edge by their skill at 
relationship management, that is, by intimately understanding 
their customers and servicing their (sometimes unarticulated) 
needs. Services innovation is strongly driven by customisation, 
even individualisation, where discerning customers are not 
passive but are fully engaged in designing the services that they 
are purchasing. Close relationships with customers help services 
companies defend against imitators and low entry barriers.

1 PMSEIC Services Innovation Working Group discussions, Melbourne 29 November 2007
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Services innovation brings to the fore non-technical skills such 
as teamwork, co-operation, negotiation and communication; 
together with new areas like social network analysis.

Finally, new patterns of knowledge-intensive business 
activity round out the picture of the contribution of 
services innovation to competitive performance and 
productivity. These shifts in the competitive behaviour of 
successful Australian firms have been identified as:

new hybrid business offerings that blend products and services for •	
customer problem-solving;

complex product systems and project-based activities like airports, •	
stadiums and other infrastructure projects;

proficiency as technology integrators, rather than just either •	
technology producers or users; and

competing by distinctive knowledge management or by sustained •	
incremental innovation.1

Boosting	innovation	capabilities	in	firms
Businesses make decisions about innovation based on their 
particular competitive positions, available resources and strategic 
intent. Innovation spending by firms is different to most other 
investments they make. It tends to be riskier, involve more parts 
of the firm, usually involves some form of collaboration with 
external parties and is less amenable to conventional financial 
and accounting indicators. The aims of innovation projects may 
evolve over time, leading to different outcomes from those 
initially expected. IBM’s Nic Donofrio, who provided advice to the 
Review, points out that the innovation process itself is complex 
and changing in unpredictable ways, and involves new skills, 
technologies and organisational structures. He points particularly 
to Web 2.0 technologies increasing social networking and the 
extent of engagement of users in producing innovations.2

In the past however, the overwhelming focus of Australia’s innovation 
policy has been to increase the supply and commercialisation 
of research, scientific discovery and technological advances.

Relatively little attention has been paid to policies for improving 
the capacity of firms to absorb and apply the products of this 
increased supply of science and research, nor of understanding 
how the needs of markets and customers are served and the 
productivity effects are secured for the Australian community. 

1 CSIRO workshop on Services Innovation, 4 February 2008
2 This point was also stressed in a presentation to the Review by the Boston Consulting 

Group, and by Peter Williams of Deloitte in Submission no. 598.
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Innovation is not just about initial discovery; it is also 
about learning – learning by doing, learning by applying 
technology and equipment and learning by interacting with 
others. The greatest benefits of innovation are activated 
when firms create a competitive advantage by perceiving 
and discovering new and better business offerings that 
provide a solution someone is prepared to pay for. 

It is crucial to understand better how innovation works 
at the level of the firm and in particular, how firms 
acquire, absorb and apply knowledge from all sources 
(from science and research as well as from markets 
and customers) to provide novel, distinctive and valued 
business offerings, and continually being able to do 
this as conditions and circumstances change. 

Such business innovation involves competency-building 
and learning by firms. More than just entrepreneurial 
flair, it requires proficiency in sustaining the everyday 
business systems and management competencies to bring 
products and services to market and continually improving 
business offerings in response to market changes.

Mark Dodgson of the University of Queensland has identified 
the broad range of strategic, operational and integrative 
capabilities required to lead innovative businesses as:

Strategic and leadership competencies
ability to respond to changes in the market environment;•	

clearly communicating strategic intent and articulating the need •	
for change through innovation;

nurturing innovative capacity and creativity throughout the •	
organization;

crystallising the value that innovation can deliver, and being open •	
to alternative business models; 

openness to learning from failure; and•	

thinking and acting from a global perspective.•	

Operational competencies
evaluating innovation opportunities using formal methods •	
for their analysis, valuation and selection, including market 
research and risk assessment;

identifying the challenges in managing innovative activities, •	
acquiring tools to make processes more systematic, and 
configuring the resources need to support them;
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reducing the cycle time and cost of innovation by simulating, •	
modeling and using virtual and rapid prototyping;

creating value from design;•	

encouraging employee innovativeness through incentives and •	
rewards;

protecting intellectual property appropriately; and•	

auditing and measuring innovation performance in a •	
meaningful way, including the option values it creates.

Integrative
collaborating effectively with partners, customers and •	
suppliers in the creation and delivery of innovation;

complying with and developing regulatory frameworks, •	
technical standards and environmental requirements; and

brokering knowledge on innovation across organisational, •	
professional and disciplinary boundaries.

Success rests on deliberate and long-term strategies 
that support investment in an enterprise’s tangible and 
intangible assets. Most important here are training and skills 
acquisition, risk management, recruitment, organisational 
design, technology transfer, sales and marketing proficiency 
and specific production and managerial capabilities.

Innovation thus needs to be understood as neither 
just new products and technologies, nor creativity and 
entrepreneurship. The essence of innovation in practice is 
creating new value by market-facing business transformation. 

Resetting innovation policy
The focus of Australia’s innovation policy needs to be 
on the value generated from innovation that supports 
business engagement with customers and markets, and, in 
particular, initiatives that foster capabilities for business 
transformation and problem-solving for customers.

Australia’s innovation policy needs to balance investment 
in increasing the supply of knowledge from science 
and research with increasing the capacity of Australian 
enterprises to receive, absorb and take up such knowledge.

An example of this flows from the asymmetry of knowledge. 
It is not uncommon that two firms could enhance their joint 
value by combining their ideas and information but do not do 
so either because they are not aware of the other’s knowledge, 
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or the risk involved in revealing their own information to 
another party is too great. This can be overcome through 
the use, for example, of trusted intermediaries, a concept 
that grew out of the open innovation work in the US1. The 
practice is now being exported to other parts of the world 
in a broadening network of genuine operational innovation. 
Exposing more firms to this sort of service, and mindset, could 
have significant value for the nation as well as the firms.

Submissions by the New Zealand Government to the Review2, 
particularly a paper by New Zealand Treasury, Innovation 
and Productivity: Using Bright Ideas to Work Smarter make 
the case for the centrality of the firm to innovation and for 
framing national innovation policies with this in mind:

Innovating firms are the key institution for translating 
knowledge into national economic success and … in 
order to raise productivity by a significant margin (a 
country) needs a large number of firms to raise their 
performance through smart new product offerings, 
better technology, the use of more skilled workers and 
improved organisational and human resource practices. 

Consequently, the key actions required to make 
business innovation a priority in Australia’s 
innovation system are three-fold:

to reset Australia’s innovation policy to foster a critical mass •	
of Australian firms with the skills and capabilities to make 
innovation a decisive business strategy; 

to provide additional resources to innovation support •	
programs designed to increase the innovation competencies 
of business enterprises at the point of engagement with 
customers and markets and to create opportunities for 
innovation through knowledge-sharing and collaboration; and

to better recognise, understand and measure Australia’s •	
business innovation performance and the productivity 
outcomes captured as a result.

1 The concept and was first made operational in Australia through the InnovationXchange
2 New Zealand Government - Submission no. 257
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Recommendation 3.1: Support business innovation as an explicit 
priority for Australia’s innovation policy by incorporating the following 
objectives into programs aimed at building business innovation 
capacity: 

assist the generation and absorption of business knowledge by •	
private firms;

help private firms to secure returns and to appropriate value from •	
undertaking inherently uncertain innovative business activities;

foster the capacity for innovation at the company level in response •	
to market and customer demands;

facilitate economically useful connections between firms and other •	
institutions for knowledge transfer and capability building;

extend the global reach and market access of Australian firms; and•	

increase the managerial, technical and collaboration skills and •	
competencies of private firms.

Recommendation 3.2: Extend the Enterprise Connect program to 
include services firms and expand it to provide explicit business 
innovation services in conjunction with the existing business review 
and advisory services.

This new element of Enterprise Connect, the Innovating 
Enterprises program, would address the Australian 
Government's stated objective for Enterprise Connect to 
build a network that is part of the innovation system.

Recommendation 3.3: Establish a new Knowledge Connections 
program within the Enterprise Connect Program, to work with 
Industry Innovation Councils in facilitating new connections and 
clusters crucial to the competitive advantage of firms in knowledge-
based economies.

36
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the case for a public role 
in innovation

Taxpayers demand that their money is well spent, so when it is 
proposed that a program of public spending or the provision of 
subsidies should be undertaken, a clear case has to be made. The 
purpose of this chapter is to make an ‘in principle’ case which is 
drawn upon in developing specific recommendations in this Report. 
Supporting innovation is somewhat different to other investments 
that governments make in that the returns are medium to long 
term and difficult to quantify ahead of time. Only a small proportion 
of entrepreneurs and innovators succeed but their successes 
can be so large that they outweigh the costs of failure. Indeed, in 
the innovation process, the failures are just as important as the 
successful because, without their willingness to experiment and risk 
their capital and the capital of others, there would be no innovation 
process. The role of government is to encourage them to do this. In 
the first part of the chapter, the theoretical case will be made and 
the supportive evidence overviewed. In the second part, the key 
design principles that policy makers have to follow, to ensure that 
their strategies are likely to be effective, are identified.

The Theoretical Case for Public Intervention
A case for public innovation policy relies on identifying areas 
where intervention in the innovation system can generate enough 
improvement in the outcomes to outweigh the costs associated with 
public intervention. A fundamental challenge is to identify reasons 
why such intervention will improve on the outcomes generated by 
individuals and firms operating freely and interacting through markets. 
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The case rests largely on those properties of information and ideas 
which are central to all forms of innovation. 

Knowledge is non-rival•	 . An idea, unlike a consumer good or 
service, has to be produced only once and it can then be used 
many times without detracting from its value. Toyota does not 
have to reinvent the blueprint for the hybrid engine every time it 
opens up a new manufacturing plant. 

Knowledge is cumulative•	 . The current stock of knowledge 
provides the fertile ground from which further research develops 
new knowledge.  

Knowledge is reproducible at negligible cost•	 . With recent 
developments of computer and communication technologies, 
digitised knowledge can be reproduced and transmitted at close 
to zero cost – for example recordings of music or online journals 
or analysis of the principles behind the hybrid engine.

Knowledge is only partially excludable•	 . Inspection of patent 
applications and reverse engineering can reveal most of the 
information in product innovations. Toyota may be able to patent 
specific aspects of the manufacturing design of its hybrid engine, 
but it is not possible to stop others from utilising freely the idea 
of transferring the energy generated by braking a vehicle into 
stored energy that can then power the vehicle, energy that would 
otherwise have been dissipated as heat.

Knowledge is an intangible asset•	 . It is not a tangible asset that 
can be recovered by an investor in the way that a building or a 
machine can be recovered.

The generation of new knowledge involves fundamental •	
uncertainty. Most investments involve risk which is quantifiable, 
but by definition the generation of new knowledge takes us beyond 
what we know and can quantify into the area which economists 
refer to as irreducible uncertainty. In the famous and lucid words 
of Donald Rumsfeld, research takes us into the area where 

there are also unknown unknowns, the ones we don’t know, 
we don’t know.1

These properties of knowledge have profound implications for the 
economics of the knowledge economy. The cumulative nature of 
knowledge, its non-rivalry and cheap reproduction imply that it is 
socially efficient for knowledge to be made freely accessible so that 
diffusion of innovation can occur as quickly and cheaply as possible. 
On the other hand, the difficulties of exclusion imply that innovators 

1 US Department of Defense news briefing, 12 February 2002, http://www.slate.com/id/2081042/
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will not reap the full rewards stemming from their innovation 
because competitors will be able to copy it and erode some of the 
profits through competition. This provides arguments in favour of 
strong patent rights to provide strong incentives for innovation.  
Patent protection, however, creates monopoly pricing power which 
leads to inefficiently low levels of production and slower diffusion.

This is a classic market failure problem which does not lend 
itself to a universal solution. The most common pattern of public 
intervention is for government to fund basic research on the 
condition that the results are freely distributed, whilst commercial 
innovation is granted limited patent protection. Patent protection 
provides only partial excludability, however, as rivals are able to 
use the information from the patent application as an input into 
their further research, and rival firms are sometimes able to benefit 
freely from the observable generic aspects of an innovation. These 
spillover benefits provide justification for the partial subsidy of 
commercial innovation. 

The intangibility of knowledge renders it problematic as collateral 
for financing. A bank that will lend money for investment in a house, 
which can be repossessed in the case of default is much less likely 
to finance education where there is nothing tangible to repossess. 
This classic failure of financial markets provides a major rationale 
for the public provision of education – in the absence of which only 
the children of the wealthy would be educated. It also provides a 
rationale for governmental support of venture capital markets where 
start-up firms lacking physical assets (other than, in some cases, 
the family home) are strongly disadvantaged in their search for 
investment funds. An alternative to public support in this market is 
for innovators to sell their ideas to established and well-capitalised 
firms, but here they face the problem of asymmetric disclosure. 
To persuade the established firm of the value of their ideas the 
innovator has to partly disclose these ideas, thereby allowing the 
prospective purchaser to walk away from the deal with free and 
useful knowledge.1 

This last example highlights something more than market failure. 
Rather it is the absence of a market. When it comes to selling a new 
idea, there may well not be a functioning marketplace where the idea 
can be fairly assessed and potential purchasers make transparent 
and binding bids. Rather the innovator can find themselves in 
the position of bargaining with an incumbent who has far more 
bargaining experience, expertise and resources. The asymmetry 
of information disclosure may also lead to broader failure in the 

2 For a discussion of these and other problems in the ‘market for ideas’ see Joshua S. Gans and Scott Stern, The 
Product Market and the 'Market for Ideas': Commercialization Strategies for Technology Entrepreneurs, 
Research Policy, Vol.32, No.2, February, 2003, pp.333-350. 
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innovation system where potentially productive partnerships 
between firms fail to be realised despite the complementarity of 
their assets – one firm with the innovative ideas, another with the 
development and marketing expertise. 

A further source of systemic failure in financial markets arises out 
of the fundamental uncertainty and path-dependency associated 
with innovative research and development. Not only is the outcome 
of a particular project unknown, but there may be a host of other 
competitive and complementary projects whose existence and 
outcomes are unforeseeable. For example, there may be definable 
risks and probabilities associated with research and development into 
solar power generating devices. But their commercial success will 
be dependent on complementary developments in the technology 
of electrical storage and on unforeseeable developments in hitherto 
unthought-of alternative generating technologies. Such fundamental 
uncertainty may render individual projects uninsurable and 
unfinancable. The system-wide returns to a diverse public portfolio of 
innovative research and development, however, may well be sufficient 
to make a case for public support and investment. 

In the case of global public goods, such as the development 
of technologies to reduce greenhouse gas emissions, the case 
for public intervention is an international one and individual 
governments should be seeking international agreement on 
strategies for collaboration and specialisation.

Beyond the role of government in subsidising private sector R&D 
and responding to failures in the venture capital market, the case 
for further forms of subsidy or intervention in business innovation 
is problematic. One view of innovation policy, based on European 
policy experiences, is that its purpose is to directly encourage 
the development of innovative capabilities in firms1. In this view, 
effective innovation policy assists in building a range of capabilities 
in firms to help them learn about, search for, connect with and 
apply innovations – and doing so in a way that develops the 
ability of target firms to absorb and internalise these capabilities, 
thereby reducing the requirement for ongoing policy support. This 
perspective argues that governments should develop policies 
to build innovative capabilities for a number of reasons. First, 
the renewal and extension of innovative capabilities underpin 
the performance of firms, and decline is inevitable without their 
replenishment and augmentation. Second, innovative capabilities 
are unequally distributed; there are often significant gaps between 
actual practices and real possibilities. Third, innovative capabilities 

1 Dodgson, M. and J. Bessant. Effective Innovation Policy: A New Approach. London, International Thomson 
Business Press. 1996.
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can be learned. Firms, whatever their size and sector, can improve 
their performance and notions of learning play a central role. A 
primary target of innovation policy is to facilitate such learning. 

Evidence on the public good nature of research and 
development
To the extent that benefits spill over to the wider community from 
research carried out in universities and in public and business 
laboratories, there is a strong justification for public support of that 
research. A very large number of studies have been conducted over 
the past few decades investigating the evidence on spillover benefits 
arising from research and development activities. 

In Annex 4 (Evidence on the Economic Impact of Research and 
Development) we review these studies in some detail, and the 
highlights can be summarised as follows.

Businesses benefit substantially from research carried out in •	
government agencies and universities. This research generates 
knowledge and builds the skills of the graduate workforce.

Large firms which have sufficient scale to run their own •	
laboratories find having their own R&D activity is particularly 
important. 

Smaller firms benefit from the knowledge created in publicly •	
funded research. 

The effectiveness of public research is enhanced by geographical •	
proximity to private sector research laboratories.

Businesses receive substantial productivity benefits from the •	
research carried out in other firms - within their own industry, in 
other industries and internationally.

Productivity growth in small countries like Australia requires the •	
capability to adopt and adapt the 98 percent of new knowledge 
which is generated in other countries. 

Successful absorption of innovative ideas is heavily dependent on •	
both trade with research intensive countries and on a country’s 
own research capability.
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The dual role of domestic R&D in promoting not only domestic 
innovation but also technology transfer from overseas is particularly 
interesting. Quoting from Griffith, Redding and Van Reenen:

By actively engaging in R&D in particular intellectual or 
technological fields, one acquires .. tacit knowledge and can 
more easily understand and assimilate the discoveries of 
others. … In other words, R&D is as crucial for technology 
transfer as for innovation and plays a role in developing 
‘absorptive capacity’.1

The importance of own R&D for the acquisition and implementation 
of foreign-sourced technology is confirmed by Guellec and van 
Pottelsberghe de la Potterie2. They suggest that the most important 
criterion for effective absorption of particular technologies is active 
domestic research in the cognate field. The authors conclude: 

If firms from a country want to take full advantage from 
international spillovers, they have to spend on R&D; the free 
rider approach clearly does not work.

Design principles for innovation programs
Once a case has been made successfully for public intervention in 
the national innovation system, it is crucial that program design be 
addressed carefully following key principles.

Clarity about the problem to be solved. 
Is there a clear and unambiguous statement of objectives 
and rationale? Does the policy or program target the problem 
effectively? 

Inducement effect (additionality or behavioural change)
Is it clear how policy or program incentives will affect behaviour? 
Will it induce the desired new or different activity? Is it likely to have 
acceptable take-up? Is the scale of the program consistent with the 
desired outcomes?

Contestability and transparency
Should there be contestable funding arrangements? Deliberate 
choices should be involved in deciding between contestable or non-
contestable arrangements. 

Consistency and strategic fit
What are the possible interactions with other policies? Where does 
this policy fit within the overall policy portfolio?

1 Griffith, R. Redding, S. and Van Reenen, J., Mapping the Two Faces of R&D: Productivity Growth in a Panel of 
OECD Industries, Review of Economics and Statistics 86: 883-895 (4, Nov 2004).

2 Guellec, D. and van Pottelsberghe de la Potterie, B., R&D and Productivity Growth: Panel Data Analysis of 16 
OECD Countries, OECD Economic Studies 33: 103-126 (2001).
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Duration
How long would the program need to be in place to produce the 
desired outcomes, or to produce sustainable results? It is also worth 
considering whether there is scope or benefit in program ‘tranches’, 
as in a venture capital model of migration through a development 
cycle. Finally, there is the matter of having a planned exit strategy. 

Calculated risk
The basic element of risk criteria is understanding the nature of 
risks, and the difference between risk and uncertainty. There are 
some special aspects to risk which are usefully addressed by design 
principles.

(i) Adverse interactions with other programs

This calls for attention to the possibility of conflicting signals •	
arising from different programs or policies.

(ii) Unforeseen liabilities for government and ‘moral hazard’.

The biggest pitfalls arise from inadequate attention to possible •	
‘contingent liabilities’ for government, or the ‘moral hazard’ of 
policies which might leave government captive to the claims of 
sectional interests.

(iii) Strategic behaviour by firms

This is code language for the risk that firms and beneficiaries •	
may be able to ‘game’ the system. Poor program design may 
leave the way open for unexpected behaviours, some of which 
might undermine the integrity of a policy.

Administrative and compliance efficiency
While this is an obvious design principle, it is frequently ignored 
in practice. Problems arise when there is a mismatch between the 
inventive instrument or funding mechanism and the administrative 
framework. An example would be where a small grant program 
involves complex application and assessment procedures. A 
proportionality principle should apply.

Accountability and transparency
The strongest mechanism to promote accountability and 
transparency is the timely and open reporting of activity. The 
default position should be full public disclosure unless there are 
sound reasons for the introduction of limitations (such as the 
privacy implications or commercial sensitivities of a program). 
Where commercial sensitivities limit disclosure there should be 
robust independent audit processes to provide assurance about the 
integrity of programs. 
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Evaluation, monitoring and reporting. 
The key principles here are:

the development of the evaluation criteria and reporting •	
requirements ex ante;

a requirement for ex ante and ex post performance data; and •	

the independence of the review function as an ‘audit’ process.•	

These design principles are further detailed in Annex 4.

In summary, the case is strong for public intervention to provide 
support for the development of innovative capacity and to aid the 
diffusion of innovations. Typically, markets either fail, or simply don’t 
exist, when there is a high level of uncertainty about the future, 
as there often is in the case of innovation. In such circumstances, 
government can play a pivotal role in facilitating innovation and 
providing the basis for strong productivity growth and increases 
in the standard of living in the future. Of course, the presence of 
uncertainty also means that there are risks for governments in 
supporting innovation: money can be wasted unnecessarily and we 
can find examples of this in the past, both in Australia and overseas. 
This is why it is so important to adhere to a consistent set of design 
principles in developing an innovation policy. At the present time, 
Australia has a large number of policies to stimulate innovation that 
have been developed in a fragmentary and inconsistent way. This 
must change if we are to have a set of policy instruments that is 
both highly effective and economical.  



5

45

strengthening people 
and skills

Human capital is central to innovation. Throughout this Review, there 
has been substantial support for the notion that investing in our 
people will be an important component of building our strength in 
innovation.

Moreover, the Productivity Commission has acknowledged that 
high quality human capital is an essential foundation for Australia’s 
innovation system.1 A highly-skilled workforce is essential not only 
for the generation and application of new knowledge, but also to use 
and adapt the knowledge produced elsewhere. 

Formation of high-quality human capital requires attention at all levels 
of education from early childhood education and schooling, through 
vocational education and training, and higher education, and into the 
workplace. ‘Innovation is fundamentally a people-driven exercise and 
a nation’s capacity to innovate is inextricably linked to the breadth 
and quality and focus of its education and training systems.’2 

In the Australian Government 2020 Summit final report of May 2008 
the Productivity Agenda stream agreed to the goal of:

focusing on human capital through early childhood 
development, world-class education, skills formation and 
innovation and the need to equip all Australians through 
an education and training system that leads the world in 
excellence and inclusion.

The Summit agreed that a 'substantial lift' in research and 
development effort and a commitment to innovation will be the 
basis for Australia’s future. 

1 Productivity Commission, Public Support for Science and Innovation, March 2007.
2 Department of Education, Employment and Workplace Relations - Submission no 266
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Many submissions to this Review emphasised the importance of an 
education system that equips people with the skills for innovation.1 
Furthermore, this included support for equipping people with skills 
in innovation at all levels of learning, from early childhood right 
through to adult education.

Current government reform processes
The Panel noted the substantial reform agenda of the COAG and, 
in particular, the Productivity Agenda Working Group. This group 
has identified priority areas for reform including early childhood 
development, schooling and skills and workforce development.

Later this year, COAG will consider important reforms that focus on giving 
children the best possible start in life and on delivering early childhood 
services such as health, child care, education and family support. 

Reforms in schools will aim to support all teachers and school 
leaders in lifting the ability of all young Australians to engage, learn 
and achieve in schooling, and ensure they are well prepared for life 
and further learning. We note that arrangements are in train for a 
national curriculum board to be established and that consultation 
on the development of a national curriculum is underway. We 
also note that the government has a commitment to school-level 
reporting of literacy and numeracy results. We welcome transparent 
school-level reporting as a means of identifying problem areas and 
learning from the most successful schools.

In the vocational education and training sector, the new wave of 
national reform will focus on the users of the vocational education and 
training system, including in relation to competition, contestability, 
regulation, quality assurance and consumer information.

In the higher education sector, the Review of Australian Higher 
Education is examining and reporting on the future direction of the 
higher education sector, its fitness for purpose in meeting the needs 
of the Australian community and economy and the options for 
ongoing reform.2 

1 Council for the Humanities, Arts and Social Sciences – Submission no. 481; Education.au – Submission no. 347; 
Google – Submission no. 619; Graham, Philip – Submission no. 574.

2 More information on the Review of Australian Higher Education, including Terms of Reference, are available at 
http://www.dest.gov.au/HEreview 

http://www.dest.gov.au/HEreview
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The Bradley Review has some acknowledged overlaps with this 
Review of the National Innovation System. For example, it is 
examining whether the education system is capable of:

contributing to the innovation and productivity gains required for •	
long-term economic development and growth; and

ensuring that there is a broad-based tertiary education system •	
producing professionals for both national and local labour market 
needs.

We have been careful not to duplicate the work underway in 
these significant areas of national human capital and education 
reform processes. 

Rather we have recognised the substantial human capital reform 
agenda of COAG and the broader education reform agenda, and 
expressed strong support for having innovation considered as part 
of those processes. 

Innovative people
Innovation covers the space where creativity and practice meet and 
involves both problem definition and problem solving. A truly creative 
and innovative society requires a broad range of inputs spanning 
all areas including science, technology and engineering. as well the 
creative arts.

Talk about innovation can be very abstract, but tends to become 
quite specific and stereotypic when talking about the innovator and 
entrepreneur — the mad inventor in a lab coat, or the white-shoed 
commercial hustler. Likewise, there is a tendency to imply that 
a special ‘creative class’ of people exists to whom the general 
population should pay due deference.

Rather than segmenting innovation into self-contained silos that 
split the creative arts and humanities from the physical sciences, it 
would be wise to heed the Prime Minister’s closing remarks to the 
Australia 2020 Summit:

This false divide between the arts and science, between the 
arts and industry, between the arts and the economy: we’ve 
actually got to put that to bed. As if creativity is somehow 
this thing which only applies to the arts, and innovation is 
this thing over here which applies uniquely to the sciences, 
or technology, or to design. This is actually again a false 
dichotomy: it’s just not like that. Our ambition should be to 
create and to foster a creative imaginative Australia because 
so much of the economy of the twenty-first century is going 
to require that central faculty.
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Each member of society has the potential to contribute to 
innovation and this should be reflected by the frameworks for, and 
investment in, education and human capital. Better understanding 
of the connections and commonalities between science and the 
arts is also required to maximise Australia’s collaborative creative 
potential. After all, both science and the arts are concerned with 
the endeavour of making sense of apparently random phenomena, 
to explain why things are as they are or could be. It is instructive 
to recall that Charles Darwin was first and foremost an obsessive 
collector, and it was this obsession with taxonomy that generated 
his world-changing insights about the evolution of species and living 
systems. Today he may have been a director of a museum.

The other great cultural divide is between the realm of the 
conceptual, the intellectual, and the artisan and craftsman. 
The role of crafts and trades in innovation has been massively 
neglected, particularly in the important areas of continuing 
incremental innovation in the workplace. Often major 
breakthroughs come from seemingly little ideas or insights arising 
from hands-on engagement, and from learning by doing. There is 
a tendency to forget that much of the scientific progress since the 
Renaissance has depended on the innovative development of new 
tools and instrumentation. There is an increasing need for multi-
disciplinary practice and collaboration in virtually all areas, and 
there is a need to learn how to do it better.

Australia’s innovation policy needs to acknowledge and incorporate 
the role of the creative and liberal arts. One of the international 
advisers to the Review, Professor Richard Lester from the 
Massachusetts Institute of Technology , discussed the different 
modes of innovation associated with analytical problem solving 
and what he terms the interpretive or 'solution-seeking' processes 
associated with significant problems. These interpretive processes 
are most useful when the solutions are unknown. This is where we 
need to call on the creative imagination and the distinctive skills 
associated with the liberal and creative arts.

Key areas of challenge
The significance of human capital to innovation was raised 
throughout the Review. This report focuses on just three of the 
themes to emerge: Maths/Science/Technology; Creative Arts; and 
Teacher Quality.

Maths/Science/Technology
Maths, science and technology are frequently associated with 
innovation. Knowledge and skills in these areas are important for 
Australia’s current and future productivity and prosperity.  
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A quality education in science, maths and technology is needed to 
produce the new generation of innovators and technology-literate 
citizenry to find solutions to the societal and global issues that we 
face. Just as countries grow faster when their citizens have more 
years of education, they also tend to enjoy more rapid economic 
growth when their population is more mathematically literate.1 An 
increasing share of jobs in the Australian labour market require a 
familiarity with maths, science and technology. The more comfortable 
young people are with these skills, the more likely they are to succeed 
in the labour market of tomorrow. Yet there is evidence that the 
mathematical skills of Australian teenagers are no better today than 
in the mid-1960s.2 We need to do more to improve the technical and 
technological skills of Australian school graduates.

Like many other countries, Australia faces challenges in building 
capability in science, technology, research and innovation. The 
challenges are diverse and relate to a range of issues including the 
supply, as well as retention, of teachers, students and career makers in 
science and related fields. This is an issue for Australia as we know that 
significant skills shortages across science, engineering and technology 
fields are hampering the advancement and quality of this sector of the 
innovation system and are predicted to worsen in future.3,4,5 

The Opening up Pathways report commissioned by the Department 
of Education, Employment and Workplace Relations reviews 
the literature on supports and barriers to science, technology, 
engineering and mathematics engagement at the transition from 
primary to secondary school.6 This report found clear evidence of 
declining participation in mathematics and physical sciences at the 
upper secondary and tertiary level, as well as a ‘current and looming 
crisis’ in the supply and quality of teachers for these subjects. 

There are numerous policy initiatives to help address these issues, 
for example through initiatives such as Primary Connections, 
Science by Doing, Scientists in Schools,7 and the Computers in 
Schools Program. Yet much of what has been done in this area 
has not been rigorously evaluated, and promising options remain 
unexplored. 

1 Hanushek, E. A. and Kimko, D. D., Schooling, Labor-Force Quality, and the Growth of Nations, American 
Economic Review, 90(5), 1184–1208. 2000.

2 Leigh, A. and Ryan, C., How Has School Productivity Changed in Australia?, working paper, Australian National 
University, 2007.

3 DEST, Audit of Science, Engineering & Technology Skills Summary Report. July 2006. 
4 Australian Academy of Science, Mathematics And Statistics: Critical Skills For Australia’s Future. The National 

Strategic Review of Mathematical Sciences Research in Australia. 2006.
5 PMSEIC Working Group on Asia, Strengthening Australia’s Position in the New World Order, Canberra. 2006.
6 Opening up pathways: Engagement in STEM across the Primary-Secondary school transition, June 2008.
7 Primary Connections is a program supported by the Australian Academy of Sciences and DEEWR which is a 

comprehensive primary science program which aims to enhance primary school teachers’ confidence and 
competence for teaching science; Science by Doing is a pilot program funded by DEEWR and managed by the 
Academy of Sciences designed to promote active learning and stimulate student interest; Scientists in Schools, 
also funded by DEEWR, allows for scientists to work in partnership with teachers to foster links between school 
and science communities.
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In considering how best to teach the skills that underpin innovation, 
we should be open to innovative new strategies, including 
new learning programs, better rewards for maths and science 
teachers, and late-career pathways into teaching for scientists and 
mathematicians. 

Overall, initiatives designed to boost our knowledge and skills in 
maths, science and technology are strongly supported. Furthermore, 
the Panel acknowledges the importance of including maths, science 
and technology in the broader national education reforms, and 
encourages the government to pursue ambitious reforms to improve 
our performance in these areas. 

Creative Arts
Many submissions discussed the need to integrate creativity, 
cultural studies, the arts and design into curriculum to produce the 
best innovators.

According to the Australian Bureau of Statistics, Australia produces 
some $50 billion of cultural goods and services each year. The 
visual and performing arts rely very heavily on innovation, with new 
television programs, plays, music, and films making up a relatively 
large share of annual creative arts output. They join new digital 
industries, and services such as events management.  All are 
intensely competitive global industries, in which both originality and 
high levels of technical skill are required for success. Competence 
alone is rarely enough.  Training, a research base, and appropriate 
technological support are a necessary part of the package.

The particular demands of the visual and performing arts mean that 
the large classes used to educate students in other fields of study 
are inappropriate. Intensive small group or one-on-one instruction is 
necessary, along with the relevant infrastructure and technologies. 
Funding for future innovators in the visual and performing arts varies 
enormously from institution to institution.  There is no national 
approach to essential training for these industries, nor capacity to 
train to an appropriate level all the talented students seeking to 
participate in the creative arts.  The institutions funded through the 
Department of Education, Employment and Workplace Relations 
(DEEWR) receive much less per-student funding than institutions 
funded by the Department of Environment, Water, Heritage and the 
Arts (DEWHA).1 This makes it very difficult for the DEEWR-funded 
institutions to match the education offered by the DEWHA-funded 
institutions. It means that opportunities to participate in highly-funded 
specialist training are few and confined to a handful of institutions.

1 Victorian College of the Arts submission to the Bradley Review of Australian Higher Education
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In the time available, this Review cannot examine the complex and 
important questions around funding models for training in the creative 
arts.  Suffice to say, there is a need to review present arrangements 
with the aim of ensuring opportunities for more qualified students 
to participate in appropriately - supported tertiary training in the 
creative arts. In recent years the Australian Government has invested 
additional funding in fields such as engineering and mathematics, 
recognising their centrality to innovation. The same approach is 
required in an important area of Australian success - the creative 
arts - through more equitable distribution of opportunities, greater 
research opportunities, and an underlying funding model which 
reflects the real cost of high-quality training. Sound coordination 
between agencies is essential to this end and will be critical to the 
development of a consistent policy framework. 

Capitalising on the contribution of the creative and liberal arts to 
Australian innovation presents a challenge. The Panel recognised the 
need to bring together the learned academies, the professional and 
representative bodies in the arts, humanities and social sciences 
and public agencies to navigate a way for the creative sectors to 
realise their potential as a platform for national innovation. This is 
where creative and human capital can drive productivity, with both 
social and economic benefits for Australia.

Teacher Quality
Many Australians can remember a teacher who made a valuable 
difference in their lives. Every day, talented teachers across the country 
open the eyes of students to particular subjects, or to a love of learning 
in general. Many of our greatest innovators chose their current path 
thanks to encouragement from one of their school teachers. 

The challenge for Australia is ensuring that we have many talented 
teachers in our classrooms. High quality teaching is a key driver of 
student performance and better student results means more innovation. 
As a McKinsey report into the world’s top school systems pointed out 
last year, three things matter most: '1) getting the right people to become 
teachers, 2) developing them into effective instructors, and 3) ensuring 
that the system is able to deliver the best possible instruction for every 
child'.1 Yet some evidence suggests that the academic aptitude of new 
Australian school teachers has fallen over recent decades.2 While this 
is an imperfect measure of teacher quality, it is consistent with the 
evidence on trends in teacher quality from other countries. 

1 McKinsey & Co, How the World’s Best-Performing School Systems Come Out on Top, 2007, http://www.
mckinsey.com/clientservice/socialsector/resources/pdf/Worlds_School_Systems_Final.pdf 

2 Leigh, A. and Ryan, C., How and Why has Teacher Quality Changed in Australia?’ Australian Economic Review, 
41(2): 141–159, 2008.

http://www.mckins
http://www.mckins
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Two factors appear to have been at the heart of the drop in teacher 
quality. First, average salaries of teachers have steadily declined, 
relative to all university graduates. This has been particularly true 
for women. As professions such as law and business became more 
attractive to talented young women, fewer chose the teaching 
profession. Naturally, there are still talented women in the teaching 
profession, but fewer today than in the past. Second, the degree of 
pay dispersion in most occupations has steadily widened. In most 
professions, a high-performing worker today earns substantially more 
than average. The uniform salary schedules that govern all public 
school teachers look increasingly anachronistic to today’s talented 
young university graduates.

Delivering quality and relevant education in Australian schools is 
essential to ensuring that the nation maximises its innovative potential. 
While contemporary teaching methods and suitable curricula are 
essential aspects to achieving high quality education outcomes, 
attracting, training and retaining the best and brightest teachers is 
a crucial precursor and foundation. A recent report on the quality 
of Australian schooling undertaken by the Council for Australian 
Federation reported that the quality of teaching is the largest in-school 
determinant of variation in student achievement.1 Value-added results 
from Queensland suggest that the top 10 percent of teachers are twice 
as effective as the bottom 10 percent.2 

The importance of high-quality teaching has been identified as part of 
the reform under the COAG. In March 2008, COAG agreed to develop 
a new schools reform plan for the 21st century. A key priority is to 
improve teacher quality in Australian schools by providing national 
leadership in high priority areas of teacher professional learning and 
development. Other reform priorities are increasing the incentives for 
high-performing teachers to serve in disadvantaged schools, improving 
incentives for the most talented teachers to stay in the profession, and 
creating alternative career paths into teaching. At this stage, it is not 
clear how vigorously these priorities are being pursued.

1 The Council for Australian Federation, September 2007, http://www.caf.gov.au/Documents/
TheFutureofSchoolinginAustralia.pdf 

2 Leigh, A., Estimating Teacher Effectiveness From Two-Year Changes in Students Test Scores, working paper, 
Australian National University, 2007.

http://www.caf.gov.au/Documents/TheFutureofSchoolinginAustralia.pdf
http://www.caf.gov.au/Documents/TheFutureofSchoolinginAustralia.pdf
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Recommendation 5.1: 

On the basis that high quality human capital is critical to innovation, 
support:

the human capital focus of the COAG national reform agenda;•	

the broader national education reforms, and their central focus on •	
raising teacher quality; 

innovation being considered as as a key element of these and •	
future substantial national reforms;

a process to review currently inconsistent funding models for •	
tertiary training in the creative arts, with the aim of producing a 
nationally consistent policy; and

an examination of the most innovative educational reforms being •	
pursued in other countries to benchmark our efforts.

Workplace innovation
Innovation does not happen with a ‘eureka’ moment in a laboratory; 
it only happens when an idea is put to work. And innovative changes, 
from small to big, happen on the factory floor, in the office, or in 
the paddock. The often unglamorous innovation and performance 
breakthroughs from new ideas that drive productivity gains occur in 
workplaces and within work teams. Many submissions made the case 
that the firm should be the core focus in the discussion of innovation; 
the firm is where innovation happens. 

Following on from the foundation of a skilled, motivated and engaged 
workforce, Australia’s workplaces must adequately nurture and tap into 
the creativity and skills of workers at all levels. There are a number of 
ways to open up the skills pool in Australia’s workplaces and some of 
these are discussed below.

There is evidence in the literature for the linkage between training 
and innovation in the achievement of productivity growth, as well as 
between training and the ability of firms to absorb new ideas and 
technological innovation.1 

Challenges raised during the Review range from the lack of attention 

1 Laplagne, P. and Bensted, L., The Role of Training and Innovation in Workplace Performance, Staff Research 
paper, December 1999; Dearden, L., Reed H., and Van Reenen, J., The Impact of Training on Productivity 
and Wages: Evidence from British Panel Data, The Institute for Fiscal Studies, London School of Economics, 
WP05/16, 2005; Innes, J., Education, Training and Productivity: Exploring the Linkages, The World Bank, 2005 
(www.siteresources.worldbank.org/PGLP/Resources/John_Innes.ppt )

http://www.siteresources.worldbank.org/PGLP/Resources/John_Innes.ppt
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to ‘on-the-job training’ to the neglect of management education in 
workplace operations.1 There are also systemic cultural problems 
which act as innovation blockers, and these include pervasive risk 
aversion, ill-designed and non-inclusive workplaces and the focus 
on the short-term at the expense of the longer term development of 
capabilities and continuing investment in people. 

Building capacity for innovation in the workplace calls for a 
multi-faceted approach combining attention to the type and calibre of 
skills needed within the workplace including:

mechanisms that promote and encourage continuing skills •	
development and learning at both an individual and team level, 
management education for innovative workplace organisation, and •	
strategies to build innovative and productive workplaces. •	

These challenges span government ministries, especially crossing 
between the Department of Education, Employment and Workplace 
Relations and the Department of Innovation, Industry, Science 
and Research. Indeed, many contributors to the Review noted 
the importance of better alignment between skills and innovation 
programs, whilst noting the foundational activity of Innovation and 
Business Skills Australia.

On-the-job training and up-skilling have characteristics of market 
failure because individual firms have less incentive to invest in 
training than is the social optimum, and there are significant public 
spillovers from any upgrading of the labour force. This is particularly 
true when labour markets are tight, and as career mobility becomes 
the norm for ‘knowledge workers’. If a firm invests in upgrading an 
employee’s skills there is a strong likelihood that another employer 
will reap the benefit as a free-rider. This non-excludability of the 
training benefit, however, enhances the overall skill pool for an 
industry and region.

The public policy objective here is twofold. First we want to promote 
greater investment in skill upgrading and development to achieve 
an outcome of increased firm productivity and innovativeness. The 
second objective is to support everyone in the workforce to be able 
to develop and hone their skills and talents over the course of their 
whole careers. 

Innovative enterprises 
Innovative enterprises and innovative workplaces are two sides 
of the one coin. Some would argue that they are identical, just 
highlighting a different facet of innovation.

1 In addition to the issues raised in submissions, a Roundtable on Human Capital and Workplace Innovation was 
held in Melbourne on 2 May 2008, and there has been a continuing dialogue with both local and international 
industry leaders. 
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Innovation in firms focuses on the knowledge, business practices 
and management proficiencies that allow business enterprises to 
transform their product and service offerings, their capabilities and 
their ability to satisfy customer and market needs in novel and more 
imaginative ways than their global competitors, and so operate 
profitably over time.

Productivity in innovative enterprises results from creating new value 
by the smart application of knowledge that makes their businesses and 
capabilities distinctive in the marketplace. This type of productivity is 
transformative — it is not about cost-cutting, nor about doing more 
with less, nor about working people harder for longer.

Central to the success of innovative enterprises is their ability to 
create their own competitive advantage that rivals either fail to 
perceive or to which they are unwilling or unable to respond. Often 
this distinctive competitive advantage draws largely on the skills 
and tacit knowledge of their workforce and how well the enterprise 
organises and manages its people, processes and external 
relationships.

So, innovative enterprises and innovative workplaces are inextricably 
intertwined. Australia’s innovation policy must act on the twin goals 
of both investing adequately in our people and their skills and in 
making our business enterprises the best they can be — innovative, 
globally competitive and sustainable.

Training, productivity and innovation
There is less known about the public return from investment 
in training than from investment in research and development. 
Although the literature is not extensive, links have been shown 
between training and innovation in the achievement of productivity 
growth, as well as between training and the ability of firms to absorb 
new ideas and technological innovation. 

For example, an Australian Productivity Commission research paper 
in 1999 examined the links between training, innovation and labour 
productivity using the 1990 and 1995 Australian Workplace Industrial 
Relations Surveys .1 The researchers concluded that:

Labour productivity growth appears to be enhanced by the 
joint introduction of training and innovation. Introducing 
innovation in isolation can promote labour productivity 
growth, although its returns are increased by the presence 
of training. Conversely, training is only of benefit to labour 
productivity growth if combined with innovation.

Deeper empirical studies have been conducted in Europe. One study 

1 Laplagne, P. and Bensted, L., The Role of Training and Innovation in Workplace Performance, Staff Research 
paper, December 1999
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by expatriate Australian Lorraine Dearden found that work-related 
training is associated with significantly higher productivity:

A one percentage point increase in training is associated 
with an increase in value added per hour of about 0.6% and 
an increase in hourly wages of about 0.3%. 1

Furthermore, the connection between training and technology 
adoption and diffusion has been highlighted by The World Bank:

Skills upgrading, technological change, and their interaction are •	
major factors behind total factor productivity growth, because:

Skilled workers are better able to adapt to change and, •	
therefore, better able to use new technology;

Presence of skilled workers creates incentives for companies to •	
develop new technologies that are more skill-intensive;

Adoption and diffusion of existing technologies requires •	
sufficient generalized level of education in the work force; and

Higher levels of education are needed to enable significant •	
adaptations of existing technology. 2

Comments such as these remind us of the importance of both a 
technically literate workforce and new creative skill sets like those 
embodied in design.

Management education
A challenging range of strategic, operational and integrative 
competencies are required to lead innovative businesses.3 The 
wide-ranging nature of these competencies reveals the extent of 
the management challenge. Many submissions and consultations 
raised the need to revisit the issue of management education and 
leadership skills that were flagged in the Karpin report, Enterprising 
Nation.4

Karpin’s report identified five challenges facing Australia and its 
managers. These are:

to develop a positive enterprise culture through education;•	

to upgrade the capabilities of the vocational training and •	
education sector;

to capitalise on the talents of diversity;•	

1 Dearden, L., Reed H., and Van Reenen, J., The Impact of Training on Productivity and Wages: Evidence from 
British Panel Data, The Institute for Fiscal Studies, London School of Economics, WP05/16, 2005; 

2 Innes, J., Education, Training and Productivity: Exploring the Linkages, The World Bank, 2005 (www.
siteresources.worldbank.org/PGLP/Resources/John_Innes.ppt )

3 Dodgson M., Gann D. and Salter A., The Management of Technological Innovation: Strategy and Practice, 
Oxford University Press, Oxford. 2008.

4 Karpin, D., Enterprising Nation: Renewing Australia's managers to meet the challenges of the Asia-Pacific 
century, Industry Task Force on Leadership and Management Skills, Canberra, 1995

http://www.siteresources.worldbank.org/PGLP/Resources/John_Innes.ppt
http://www.siteresources.worldbank.org/PGLP/Resources/John_Innes.ppt
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to achieve best practice management development; and•	

to reform management education.•	

While these challenges still stand, a lot has changed since. If 
anything the importance of management education in the arts of 
workplace innovation and organisation has increased markedly. 
We need to ask how the management challenges will change going 
forward.1 The nature of workplaces will continue to change, and 
new inter-generational issues will come to the fore. A number of 
submissions questioned our managerial preparedness.2 

The issue of managerial capabilities and skills also surfaced in 
the parallel reviews of the automotive industry and the textile, 
clothing and footwear industries. The Review of Australia’s 
Automotive Industry reports on a major study of the management 
and organisational capabilities of SME automotive component 
suppliers. Its main finding is the need to lift management skills 
and capabilities.3 This is consistent with the general findings 
of other research, which identified a challenging range of 
strategic, operational and integrative competencies required to 
lead innovative businesses. 4 The wide-ranging nature of these 
competencies reveals the extent of the management challenge. The 
competencies are providing the focus of significant international 
management training efforts in the private sector–in intermediary 
organisations such as commercialisation advisers–and increasingly 
amongst policy makers keen to understand the motivations and 
challenges of innovation in business. The capacity to develop these 
competencies needs to be expanded in Australia.

To explore these issues further, Deans of business schools could 
consider leading a discussion on management education and its 
role more broadly in education, training and innovation.

Continuing skills development
One strategy discussed with approbation at the 2020 Summit5 was 
the idea of life long learning accounts. A life long learning account 
is a scheme whereby a worker accumulates learning ‘credits’ which 
can be drawn down for investment in eligible training and personal 
development, such as after-school tutoring or vocational training. 
Such a scheme would complement and be largely additional to 
the training investment which might be made at a firm level. At the 
Review’s Human Capital and Workplace Innovation Roundtable, 

1 Ten years after Karpin this issue was looked at again by Jon Nicholson & Amanda Nairn in The Manager of the 
21st Century - 2020 VISION, Boston Consulting Group, 2006

2 Innovation Research Network - Submission no. 332; Business Council of Australia - Submission no. 390 
supplementary, Australian Industry Group - Submission no. 265,

3 The Hon Steve Bracks, Review of Australia’s Automotive Industry, Canberra, 2008, p83. See also p47
4 Dodgson M., Gann D. and Salter A., The Management of Technological Innovation: Strategy and Practice, 

Oxford University Press, Oxford. 2008.
5 The Productivity Agenda, in Australia 2020 Summit Final Report pp. 5-32. (2008)



5

58

participants commented that learning accounts would give people 
a measure of direct control over, and a stake in, their employment 
options and choices. 

The Panel strongly supported the importance of continuing skills 
development and noted that DEEWR is exploring the life long 
learning account and other life long learning initiatives. We believe 
that with thoughtful design it should be possible to design an 
effective scheme for life long learning, and that the prospective 
benefits merit substantive work on such proposals. This work should 
be shaped by the high level policy objective of enhancing and 
upgrading individual skills and career development opportunities 
in the interests of the overall productivity and innovativeness of 
workplaces and the economy.

Promoting strategies to support workplaces 
The workplace, however configured, is where management and 
employees come together to make things happen. This is where 
innovation comes to the fore, or fails, particularly with process and 
business model innovation. 

Many government workplace and innovation programs in Australia 
are directed at technological or scientific innovation while only a 
few are directed at strengthening innovation management inside 
organizations, including leadership and culture. Recently the Review 
of Australia's Automotive Industry called for a sustained leadership 
dialogue:

Given the competitive pressures the industry is experiencing, 
a greater emphasis on improving productivity, reforming work 
and management practices, and promoting a productive 
workplace culture will be required if the Australian industry 
is to remain competitive in the longer term. While volume, 
economies of scale and innovation [broadly defined] 
remain the key determinants of productivity in the industry, 
more needs to be done to encourage high-performance 
workplaces and cost-competitive supply chains.1

This is an area which has received extensive attention in recent 
years in countries like the UK2, Ireland3, Finland4 and New Zealand.5 
The challenge is how best to promote successful adoption and 
diffusion of high performance work systems in both the public and 
private sectors. 

1 Bracks Review, op. cit., p84
2 http://www.theworkfoundation.com 
3 See http://www.workplacestrategy.ie 
4 “TYKES supports research-assisted work organization development based on cooperation between 

management and staff, which promotes qualitatively sustainable productivity growth in Finnish workplaces. 
The programme focuses on practical applications, but also promotes research linked with organizational 
development”. http://www.mol.fi/mol/en/01_ministry/05_tykes/index.jsp 

5 Parry K.W. and Proctor-Thomson, S. B., Leadership, culture and performance: The case of the New Zealand 
public sector. Journal of Change Management, Vol. 3(4), pp. 376-399. 2003

http://www.theworkfoundation.com
http://www.workplacestrategy.ie
http://www.mol.fi/mol/en/01_ministry/05_tykes/index.jsp
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One strategy discussed was the establishment of a national taskforce, 
or forum, on the workplace of the future [see Box 1]. Models for the 
successful implementation of such a project have been developed 
in other countries.1 Essentially, a national forum would provide a 
process for engaging all the constituencies in a discussion about 
how enterprises and workplaces become the ‘delivery mechanism’ 
for innovative practices and new levels of performance. The process 
should be both national and cross-departmental, to enable ‘joined up 
thinking’ across multiple constituencies.

Box 1: National Forum on the Workplace of the Future

The aim of a national forum on the workplace of the future would be to involve all relevant 
parties in the development of a shared vision for the future of Australia’s workplaces, based on 
evidence and data gathering. A further aim would be to enable broad agreement on a trajectory 
or ‘roadmap’ for change at the workplace level, in both the public and private sectors, and on the 
actions and policy measures required to bring it about. 

A national forum on the workplace of the future would strengthen innovation capabilities, 
leadership skills and management practices at the level of the workplace.

Key tasks the forum could be charged with include:

building learning networks;•	

running collaborative industry research projects;•	

analysing, researching and disseminating information about industry practices and needs;•	

communicating practices that lift innovation activity in areas such as leadership and •	
management; and 

providing input to, or coordinating, a national human capital survey.•	

Some ways to meet skills challenges
Skilled migration
As noted in the United Kingdom’s Innovation Nation, skilled migrants 
play important roles in the innovation system by reducing the 
costs of training and entry into international knowledge networks 
and helping to buffer impacts of fluctuating supply and demand 
of specific skills. Skilled immigrants are significant in Australia’s 
innovation system. 

For example the Productivity Commission report noted that Australia 
has experienced a net gain in nearly all science occupations and 

1 See, for example, Green, R. and Walshe, E., Organisational model’ for the national forum on the workplace of 
the future, Centre for Innovation & Structural Change, National University of Ireland, May 2003. Kim Windsor 
also provided the Review (communication 13 February 2008) and the May roundtable with useful insights into 
the mechanics of ‘Innovation Learning Laboratories’ at a regional cluster level, and how to leverage local 
projects into wider learning. 
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larger net gains in computing professionals and engineers in every 
year between 1996-97 and 2004-05.1 

Australia has immigration programs for labour market 
supplementation such as the General Skilled Migration scheme, 
as well as schemes designed specifically for employers to recruit 
highly skilled workers.2 However some submissions commented that 
current policies do not adequately facilitate access to the global 
talent pool.3 

Recommendation 5.2: Innovation policy should be aligned with 
immigration policies to ensure that they facilitate Australia’s access 
to the global talent pool. In particular, human capital should carry 
equal or more weight than economic capital in individual migration 
assessments.

T-shaped credentialing
Those studying innovation in services have highlighted the 
importance of ‘T-shaped’ professionals — that is professionals with 
a grounding in their own discipline but with sufficient knowledge and 
flexibility to embrace the insights of other disciplines. 

Governments can make a major contribution here — by improving 
the efficiency with which we can qualify the next generation of 
T-shaped professionals. And the best contribution governments can 
make to that cause is to help facilitate the introduction of ‘T-shaped’ 
professional pathways. 

Thus educational and credentialing pathways should be built to 
maximise the flexibility with which enriching transitions can be made. 
With necessity being the mother of invention, programs like the New 
York City Teaching Fellowship program were developed to respond 
to a drastic teacher shortage with accelerated transitional teacher 
training for the city’s professionals. Similar schemes involving 
accelerated transitions to teaching have been developed elsewhere 
in the US and England. Victoria’s Minister for Education also spoke 
recently of Victoria’s interest in a similar scheme.4 

But the idea of facilitating enriching professional transitions 
can be taken much further. For instance a science graduate 
might undertake say an eighteen or twenty four month graduate 
qualification in intellectual property law and undertake appropriate 

1 Productivity Commission, Public Support for Science and Innovation, March 2007.
2 For example the Employer Nomination Scheme and the Regional Sponsored Migration Scheme.
3 For example Innovative Research Universities Australia – Submission no. 95.
4 “Brightest and best to help difficult schools”, The Age, 24 Aug, 2008. http://www.theage.com.au/national/

brightest-and-best-to-help-difficult-schools-20080824-41ew.html

http://www.theage.com.au/national/brightest-and-best-to-help-difficult-schools-20080824-41ew.html
http://www.theage.com.au/national/brightest-and-best-to-help-difficult-schools-20080824-41ew.html
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professional practice or ‘articles’ in an intellectual property law 
practice in order to qualify to practice as an intellectual property 
lawyer. A social worker might transition into family law or landlord 
and tenant law in a similar way.

Despite its shorter time-span, such a course could provide substantially 
better exposure than existing pathways to the issues dominating 
professional practice in the area chosen. 

Of course if such specialist practitioners wished to practice in other 
areas in the future, further qualification and professional experience 
may be appropriate.

There are currently many obstacles to building such pathways. Even 
with the best will in the world, a professional body will consist of people 
who have qualified according to the ‘old’ way of doing things and 
who are accordingly conservative about alternatives. And professions 
have a conflict of interest in their role as gatekeepers. Representing 
those who have ‘paid their dues’ to enter the profession they are now 
‘insiders’ with some interest in limiting new entrants to the profession.

For this reason, and particularly where, as is usual, they are participants 
in co-regulation with the professions, governments have an important 
role in ensuring that pathways remain flexible so that the most 
appropriate mixes of skills can be acquired in the most efficient way 
possible. They should use their influence on such co-regulatory bodies 
to bring this about. 

Because state governments are typically involved in such co-regulation 
with appropriate policy development, this is an appropriate subject for 
progress within the COAG reform agenda. 

5



Recommendation 5.3: Establish a program to encourage and support 
professional bodies (working with educational institutions and State 
and Territory Governments as appropriate) to provide accelerated 
pathways to facilitate enriching professional transitions so as to 
make Australia a world leader in this area.

The Advocate for Government Innovation (see Chapters 10 •	
and 12) should develop priorities with the aim of developing 
some breakthroughs within eighteen months;  

An early priority should be further building pathways for key •	
professions in which there are skill shortages.  One such initiative 
would facilitate the entry of science and mathematics graduates 
into teaching; and

The Minister for Education, Employment and Workplace Relations •	
should make a statement on progress on this agenda within 
eighteen months. 

In summary, high quality human capital is critical to innovation. 
Equipping our people with the skills to innovate is essential, not only 
for the generation and application of new knowledge, but also to use 
and adapt the knowledge produced elsewhere

Building high quality human capital requires attention at all levels of 
education: from early childhood education and schooling, through 
vocational education and training and higher education, and into 
the workplace

The Panel acknowledges the substantial range of human capital 
reform processes being progressed at the national level, and in this 
context, lends support to these reforms. We also recognises the 
importance of these reforms to the innovation reform agenda. 

Human capital reforms and related issues often span portfolios, 
jurisdictions, sectors and disciplines. Often this is not 
straightforward, instead requiring carefully considered approaches 
and complex solutions. We believe that collaboration between all 
involved parties will be essential if we are to adequately address our 
human capital challenges in the broadest sense. 
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building excellence in 
national research

Australia’s ability to generate strong productivity growth requires that 
we perform nationally important research and that we successfully 
adopt and adapt the 98 percent of innovative ideas that are generated 
in the rest of the world. A strong research capacity enables Australia 
to participate on an international stage in fields of global and national 
importance. Our ability to attract the highest calibre international minds 
allows us to engage with and contribute to international research at a 
highly competitive level.

Public support for the research sector should reflect the following aims: 

achieve internationally-recognised excellence in research;•	

leverage the best collaborations, domestically and internationally, with •	
both public and private sector researchers;

develop and attract the best and the brightest researchers, including a •	
world-class cohort of post graduate students;

ensure that research institutions can respond to emerging challenges •	
and changing circumstance; and

assure sustainable infrastructure.•	

To achieve these aims, the resources and mechanisms for funding need 
to be reformed. Australian Government expenditure on science and 
innovation in higher education (including ARC), CSIRO and other research 
agencies in Australia has fallen as a percentage of GDP over the past 
15 years (Figure 12) from 0.49 percent of GDP in 1993–94 to 0.32 percent 
of GDP in 2007–08. Over the same period total Australian Government 
expenditure on science and innovation fell from 0.75 percent to 0.55 
percent of GDP.
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Figure 12: Australian Government expenditure on science and innovation, 
1993–94 to 2007–08 as a proportion of GDP
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Section/AboutDIISR/Documents/Budget0809ScienceandInnovation.pdf Budget Data 1993-94 to 1998-09:  DEST, Science and Innovation Budget Tables, 2001-2 Budget,

http://www.dest.gov.au/sectors/science_innovation/publications_resources/indexes/previous_budget_tables.htm 

GDP Series: 5206.0 Australian National Accounts: National Income, Expenditure and Product, Table 3. Expenditure on Gross Domestic Product (GDP), Current prices.

Note: There are some relatively minor discrepancies between the two sources of data on disaggregated expenditures for 1999–2000. The more recent source has been 
used for this year. The item ‘estimate of other support from the Australian Government’ which appeared in Table 4 for years 2000–04 only has been excluded
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By 2006, Australian Government expenditure on R&D had fallen well 
below the average for OECD countries (Figure 13)

Figure 13: OECD government outlays on R&D, 2006
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Australia is falling behind developed and emerging economies in 
its commitment to investment in research at universities, public 
research agencies and the many government and private bodies 
conducting public-funded research. To ensure a competitive 
economy for the twenty-first century, the Australian Government 
should set a goal of making Australia the pre-eminent location 
to attract the best researchers and be a preferred partner for 
international research institutions, businesses and national 
governments. This will require investment to support and increase 
the capacity of its research institutions.  

The problem with the current public research funding system is 
financial – insufficient resources – and structural, given there are 
few incentives for collaboration and many pressures encouraging 
fragmentation of effort through endless creation of new research 
agencies and institutes. In a small country, much money is spent 
duplicating basic infrastructure and expertise, rather than adding 
new research capacity.

For the university sector, the single largest provider of research 
in Australia, the financial strains are particularly acute. Because 

http://puck.sourceoecd.org/vl=4207297/cl=22/nw=1/rpsv/statistic/s20_about.htm?jnlissn=16081242


6

66

competitive research grants to universities do not cover the full cost 
of the research effort, universities must finance research through 
internal cross-subsidies drawn from teaching and service income. 
This contributes to the deterioration in infrastructure and staff/student 
ratios that has characterised campuses in this country in recent 
decades. A reasonably robust method for allocation of resource 
income – a combination of direct competitive grants and supporting 
block grants – is undermined by inadequate funds available under 
both categories of research support.  

For Publicly Funded Research Agencies (PFRAs), the full cost of 
research is met within their funding envelopes – the difficulty lies in 
the magnitude of the funding. 

The primary focus of this report is consequently not to promote 
major structural change, but instead to urge better resourcing of the 
existing research funding system and to propose minor structural 
changes where appropriate. 

The Panel calls for a transition of the funding mechanism for 
higher education research and research training to an allocation 
mechanism based on full costs, the promotion of excellence and 
specialisation in research, and the matching of the best potential 
PhD students with the best researchers.

We also support an urgent restoration of public funding of research in 
universities and government research agencies as a share of GDP to 
at least 1993–94 levels by 2010, at an estimated initial cost of $2.2 billion 
per annum. In the longer term, the Panel calls for levels of funding as 
a proportion of GDP to match those of the leading economies of the 
OECD. The target for 2020 should be to match the top quartile of 
OECD public expenditure on research and development, currently 
0.9 percent of GDP. 

The Panel considers that long-term planning for, and investment 
in, research infrastructure acts as a platform for public and private 
research and is critical to innovation. 

Furthermore Australia needs to enhance its capacity to engage 
internationally, both by opening up current granting programs to 
international partners and participants and by increasing funding to 
specific programs in order to leverage investment.

Universities
Universities should be producers of research, not investors in 
research. The present system requires taxing of teaching programs 
in an attempt to maintain research performance. Universities’ 
roles within the innovation system include knowledge transmission 
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(teaching), knowledge generation (research) and knowledge 
preservation-diffusion.

Universities assist in the preparation of highly productive, 
workforce-ready professionals, appropriate to the needs and 
opportunities of the economy and its component industries and 
sectors. They also train the next generation of researchers who, 
whether they choose to work ultimately in the university sector, 
public research institutions or the private sector, aid the diffusion of 
new knowledge and build innovative capacity. 

Universities are also a major source of research and development 
activity within the Australian innovation system. They are Australia’s 
engine room for discovery and invention and are the principal 
creators and disseminators of new knowledge. In fulfilling this 
function the universities are places dedicated to taking intellectual 
risks, where scholars can test and develop their ideas with peers 
from around the world.

Universities act both as repositories of existing knowledge and as 
hubs for the generation and exchange of new knowledge. They have 
a unique capacity to connect expert and lay views and, through 
diffusion, to enhance national innovation and understanding. 
Universities also provide space for open-ended conversations about 
technological and market opportunities through conferences and 
workshops and the constant inflow of visiting academics. 

Research commercialisation is not a core role for universities. 
Nevertheless, universities can play a vital role in the commercial 
process. In cases where the benefits of research are best achieved 
through commercial engagement, universities should, where 
possible, attempt to partner with appropriate stakeholders to 
achieve these goals. Such instances are in the minority and 
universities more commonly play a role of commercial significance 
through provision of vital research advancement, workforce training 
and substantial international links. 

A sustainable funding system for university research – meeting 
the full cost
A significant risk to the quality and sustainability of university research 
now and into the future is the gap between the funding targeted 
to research and the actual cost of that research. The nature of the 
gap at a sectoral level is illustrated by ABS data, which shows that in 
2006 Australian universities earned $2.2 billion for research activities 
and spent $5.6 billion on research. The ARC estimates that it funds 
research projects only to approximately 60 percent of their full direct 
costs and contribute nothing to indirect costs.1 Other institutional 

1 Australian Research Council–Submission no. 576
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funding sources — Institutional Grants Scheme and Research 
Infrastructure Block Grants — are insufficient to address the shortfall. 
A detailed examination of the shortfall and its implications is included 
in Annex 6.

Lacking full funding, research is typically subsidised from other revenue 
streams, including those intended to cover teaching costs. Notably 
this includes fee income from overseas students. Cross-subsidisation 
of research from teaching is not sustainable in the longer term, as 
inevitably a decline in the quality of student experience and outcomes 
will result. If international students do not receive full value for the 
fees they are paying, they will tend to choose other countries for 
their studies. In addition, there are many international market factors 
that can affect overseas student income that are independent of the 
research sector. A decline in overseas student income would, under the 
current funding system, play havoc with universities’ research activities. 

The absence of full-cost funding is also contributing to inadequate 
spending on the maintenance of research infrastructure and the 
commissioning of world-class new infrastructure.

In the United Kingdom, the full economic cost of research is determined 
by institutions using a transparent approach to costing (TRAC), 
developed by the UK Government as part of its Transparency Review 
in 1999. The introduction of the new system has been gradual and has 
been matched by a substantial increase in the overall level of funding.

An analysis of the full costs of both teaching and research, along 
with an examination of approaches developed in other countries to 
address cross-subsidisation, could allow the introduction of a suitable 
full costing and funding framework for Australian universities. 

These approaches need to avoid fragmentation of research effort. 
Mechanisms for full funding can be designed to provide disincentives 
towards fragmentation at all levels. 

A well-formulated system of full funding can drive greater levels 
of excellence concentration, making us more internationally 
competitive and able to take part in research of global significance. 
The British TRAC model provides an attractive mechanism for rapid 
implementation of a full-funding approach to university research. 
It should be combined with incentives to encourage further 
collaboration across categories of research institutions, so creating 
the sense of a national research community rather than competing, 
and largely separate, research worlds.

Finally, funding the full cost of research should not be at the 
expense of success rates for applications for national competitive 
grants, or of contraction in the range and depth of research projects 
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funded. In other words, funding the full cost of research requires 
significant additional funding over time.

The Panel acknowledges that a separate study has been 
commissioned by the Department of Innovation, Industry, Science 
and Research on full funding. The study will seek to identify the 
direct and indirect costs involved in undertaking research and 
research training in Australian universities; identify and describe how 
the direct and indirect costs of performing research and research 
training are included in competitive research grants and examine 
ways of closing the gap between the actual costs of conducting 
research and the funding allocated. A Discussion Paper is expected 
to be finalised by mid-September 2008.

Recommendation 6.1: Adopt the principle of fully funding the costs of 
university research activities and implement through adjustments in 
funding to block and competitive grant schemes, without compromising 
grant success rates. Lessons from overseas and current government 
investigations should provide evidence for the full costs of university 
research and allow rapid transition to a full-cost funding model.

Incentives for achieving research excellence
The design characteristics of an efficient and effective funding 
mechanism include:

incentives for academics to pursue high quality research;•	

incentives for universities to provide their best and brightest •	
academic staff to pursue research with adequate facilities; and

matching the best students with the best university research •	
teams.

Current funding arrangements are inadequate on all of these criteria. 

The allocation criteria for performance based block funding (as 
described in Annex 6) place relatively little weight on the prime measure 
of academic excellence, published research in high quality outlets. 
Fortunately, the institutions of scientific reputation and prestige provide 
non-financial incentives for universities and researchers to carry out high 
quality research. Nevertheless, it is perverse to have a funding system 
that does not reinforce these incentives.

The long awaited process of Australian research assessment, now 
known as the Excellence in Research for Australia (ERA) initiative, 
will provide a mechanism for identification of the best research 
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groups in terms of the internationally recognised benchmarks of 
publication quality and citation. If linked to substantial funding, 
the ERA has the potential to provide strong incentives for quality 
improvements across the sector through specialisation and 
concentration of research effort.

To the extent that funding is increased and the allocative criteria 
for the block grants and funding for research training are aligned 
to the ERA rankings of research quality, we can expect more high 
quality research to emerge. Competition amongst universities 
for quality based research funding can be expected, following 
the UK example, to encourage academic entrepreneurship which 
will improve the quality of research through specialisation and 
concentration of resources.1

Rather than debating whether Australia can support two or three 
‘world-class’ universities, the focus should switch to establishing a 
hundred or more world-class research facilities and research groups 
across the whole university system. Domestic and international 
networking should be promoted to ensure that the benefits of 
specialisation and concentration of research activity spread across the 
whole of the system. Adopting a principle of full funding of research 
will support the establishment of networks of research strength, with 
resources being distributed according to levels of excellence.

Recommendation 6.2: Base the distribution of research block funding to 
universities on success in winning national competitive grants and on 
evidence of excellence in research, such as the research quality rankings 
to be produced by the Excellence in Research for Australia initiative.

Australian Government Research Agencies
Australian Government research agencies (including CSIRO, AIMS 
and ANSTO have significant roles in the innovation system, as sites 
for basic, strategic and applied research in areas of national priority 
and as partners with universities and industry.

In the past two decades the research capacity of the agencies has 
been substantially reduced. This is evident in the reductions in staff 
numbers in CSIRO from 7,168 in 1985 to 6,331 in 2007. Within this 
next year approximately 100 further positions will be lost. Some 

1 A 2003 UK Department for Education and Skills report, The Future of Higher Education, pointed out that: 
"Concentration brings real benefits, including better infrastructure (funding excellent equipment and good 
libraries), better opportunities for interdisciplinary research, and the benefits for both staff and students 
which flow from discussing their research and collaborating in projects." The OECD has also picked up on 
this trend in a number of member and non-member countries. The Organisation's 2005 report, Innovation 
Policy and Performance: A Cross-Country Comparison, offers several examples of both the benefits arising 
from concentration of research and the problems arising from lack of concentration, noting particularly that 
fragmentation can lead to limited resources being spread to thinly, leading to an overall decline in research 
performance.
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reductions will be made in lower priority research portfolios but the 
closures of regional laboratories and the concomitant losses of staff 
in the agribusiness sector will impose substantial costs on industries 
of the sector. The Panel regards these particular reductions in 
Australia’s research capacity as regrettable in the context of global 
food shortages and the potential for CSIRO’s research to produce 
more nutritious food in an environmentally sustainable way and 
have immense positive effects on the health of millions of people 
around the world. The debilitation of research support has also led 
to a serious reduction in CSIRO’s capacity to carry out strategic 
basic research and the associated application research central to 
successful partnerships with companies.

Such constraint around collaboration has serious consequences. 
Linkages with business are necessary to turn research into new 
products and increased productivity in areas such as:

the manufacture of new therapeutic goods;•	

sustainable plant and animal food production; and•	

the manufacture of innovative materials and devices.•	

Linkages with government policy and operational agencies are 
necessary to turn research into national benefit in areas such as:

land and environment management;•	

emergency detection and response;•	

population health data analysis; and•	

response to climate change.•	

In 2006–07 the AIMS received a funding increase of $5 million over 4 
years, which amounted to 5.6 percent increase per year compared 
to the 2005–06 levels. The increase — to undertake research in 
north west Australia — was the first increase in research operating 
funding since 1993. Over previous years, cost increases and ongoing 
efficiency dividends had eroded the AIMS budget and despite an 
active program to manage costs efficiency, AIMS has reduced 
research capacity. Redundancies were implemented in 1996 and 
again in 2006. In both instances the reduction in staff levels was 
greater than 10 percent. 

Reducing AIMS’ research capacity does not make sense given the 
mounting pressures on exploration for energy and mineral resources 
and the growing pressures from population growth, agriculture and 
human use impact on our coastline.
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In the case of the ANSTO the impact of reduced funding in the 
recent budget has been particularly severe because a large 
part of its expenditure is fixed operating costs for its facilities. 
The reductions have meant that only 24 percent of ANSTO’s 
appropriation is being spent on research, and research staffing 
is being reduced from 300 to 250. ANSTO is also closing some 
facilities that have been used extensively by other organisations 
which are also losing access to the nuclear science and technology 
expertise resident in ANSTO.

Recommendation 6.3: Develop a strategy to support the 
strengthening of publicly funded research agencies (PFRAs) within the 
National Innovation System over time, including urgent restoration of 
funding levels.

Recommendation 6.4: In the short term, increase funding both for 
the PFRAs and the university research system to at least match the 
proportion of GDP that was allocated to them in the mid 1990s.  In 
the longer term the goal should be to match investment levels of 
leading OECD economies.

Coordination and collaboration across the 
Australian public research system
Australia — representing only 2 percent of the world’s 
knowledge-generating capacity — needs to recognise the 
importance of international collaboration in terms of growing 
innovation capacity, enhancing participation in global 
knowledge networks, and increasing the impact of Australian 
research in the international arena. Most Australian universities 
and research agencies are already involved internationally 
through their research and publication activities, but there 
is room for Australia to enhance its capacity to engage 
internationally both by opening up current granting programs 
to international partners and participants and by increasing 
funding to specific programs in order to leverage investment.  

Many Asian countries currently have significant investment 
capital available. Mechanisms for appropriate provision of 
research funding should take into account the opportunities 
for engagement that exist in Asia, linking where ever possible 
our programs to take advantage of growth. Australia’s 
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proximity and unique interactions with the Asia-Pacific region 
present an extraordinary opportunity to engage in rapidly 
advancing markets. 

The funding proposals recommended by the Review need to 
avoid fragmentation of research effort. Mechanisms for full 
funding can be designed to provide disincentives towards 
fragmentation at all levels. A well-formulated system of full 
funding would promote excellence and innovation throughout 
the research sector, strengthen Australia’s research workforce 
through the retention of our leading researchers, or by 
attracting our researchers back to Australia, make us more 
internationally competitive and enable Australian researchers to 
play a leading role in research of global significance. 

Australia has particular strength in medical research, as indicated by 
strong citation rates. This strong performance is despite significant 
fragmentation that has developed between medical research 
institutes and universities. Australia’s position could be strengthened 
internationally by providing strong incentives and implementing 
mechanisms that would remove this fragmentation by encouraging 
the streamlining of smaller independent medical research institutes 
through the strategic collaboration, or through amalgamation of 
some institutes with universities. This would aim to improve the 
efficiency and effectiveness of the sector by bringing together teams 
of researchers into multidisciplinary centres of excellence producing 
high quality health and medical research outcomes. 

Recommendation 6.5: To build concentrations of excellence, 
encourage collaboration and achieve better dissemination of 
knowledge, introduce additional funding support for university and 
other research institutions to partner with each other and with other 
research organisations (national and international). Discussions 
about additional levels of support should occur during the projected 
round of compact negotiations.

Recommendation 6.6: The implementation of new incentives around 
national challenges, including water, carbon emission reduction and 
related climate change and environmental initiatives needs to avoid 
further fragmentation of responsibilities and encourage consolidation.  
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Recommendation 6.7: Australia should enhance its capacity to 
engage internationally by opening up current innovation granting 
programs to international partners and participants.

Recommendation 6.8: The NHMRC should be resourced to deliver 
incentives designed to rationalise and consolidate Australia’s health and 
medical research sector, including universities and independent medical 
research institutes, to achieve efficiency and effectiveness of the sector.

As new national innovation priorities are agreed, the Australian 
Government will need to revisit the current research priorities. 
An important question will be how to frame new initiatives that 
build significant additional research capability in areas of priority. 
The current Collaborative Fund associated with CSIRO’s Flagship 
programs is a good working example. A further model worth 
consideration is the establishment of National Priority Research 
Centres (Box 2), an idea developed by Australia’s Chief Scientist 
Dr Jim Peacock. This program is summarised below and described 
in detail in Annex 6.
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Box 2: National Priority Research Centres

We need to build research collaboration among our best researchers, provide careers for our top 
young scientists and attract the best mid career researchers from across the world. 

These goals could be achieved by:

Establishing virtual National Priority Research Centres (NPRCs) primarily focused on basic •	
research but with roadmaps for development and uptake of new knowledge and intellectual 
property into innovative industries.

Supporting our most distinguished researchers in a collaborative program approved by •	
international peer review. Elite teams would be drawn from universities, CSIRO, other 
publicly-funded research agencies (PFRAs) and medical research institutes, and would 
involve international collaborations.

Providing critical investments in human resources and elite capability building.•	

Supporting the centres for a period of at least ten years, providing careers for our best •	
young scientists as well as attracting high performing young scientists from around the 
world.

The proposed National Priority Research Centres (NPRCs) could build on the current strengths 
of Australian science while addressing its shortcomings. The NPRCs could be based on 
collaboration. In a sense they would be similar to the Cooperative Research Centres, but with a 
focus on strategic basic research. 

Many of the most urgent problems we face require novel approaches which facilitate 
collaboration across the traditional boundaries of disciplines, including those between the ‘hard 
sciences’ and the humanities and social sciences. The Centres would be interdisciplinary.

The proposed NPRCs would enable direct research partnership between the most outstanding 
researchers in the university and research agency systems. 

The centres would not uproot our best researchers from their present institutions but instead 
engage them for an agreed percentage of their time, 50 percent or more, in involvement in the 
Centres’ collaborative programs.

Dr Jim Peacock – Chief Scientist

Research training and support for students
The current system of funding research training in Australian 
universities has major problems in attracting the best students and 
matching them with the best researchers.
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The best students have lucrative job market opportunities, so the 
current low level of the Australian Postgraduate Award (APA) stipend 
at $20,007 per annum for three years is not a strong incentive to 
commit to undertake the costs involved in devoting four or more 
years to a PhD and indeed has become barely adequate to support a 
reasonable standard of living. The growth in the stipend rate in recent 
years has failed to keep pace with that of either the Consumer Price 
Index or full-time adult weekly ordinary time earnings.

At its current rate in 2008 (approximately $385 per week), the 
full-time APA stipend is only marginally above the Henderson poverty 
line for the March quarter of 2008, which for a single person working 
is $378.08 per week (equivalent to $19,660.16 per annum).1 

The level of support provided by an APA (up to 3.5 years) is not 
consistent with research training place allocations under the 
Research Training Scheme (4 years) and does not reflect the mean 
completion time for a full-time PhD of 5.4 years. Consequently, 
there is a gap of up to 12 months where students are unable to 
access income support under the APA scheme, at one of the most 
critical points in their research training. Such inadequate levels of 
support hinder timely completion (along with the underlying quality) 
of the research degree by obliging students to take up external 
employment to support their living costs while completing their 
studies. Evidence published by Universities Australia suggests a 
significant number of research students are under financial stress.

More detailed evidence on the inadequacy of the level and length of 
the APA stipend is presented in Annex 6.

The Research Training Scheme mechanism, which awards the 
funding of the PhD stipends and research training costs at an 
institutional level places most weight on historical funding. This 
can result in a mismatch whereby some strong research groups are 
unable to offer significantly more scholarships than weaker groups 
and some talented students miss out on the best supervision.

In addition, it is increasingly recognised that Australian research 
students need opportunities to interact with their peers 
internationally: this will not only improve their research training, it 
will also set the foundation for participation in global knowledge 
networks throughout their careers. 

1 Published by Melbourne Institute of Applied Economic and Social Research, University of Melbourne. http://
www.melbourneinstitute.com/labour/inequality/poverty/default.html

http://www.melbourneinstitute.com/labour/inequality/poverty/default.html
http://www.melbourneinstitute.com/labour/inequality/poverty/default.html
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Recommendation 6.9: Funds currently distributed under the Research 
Training Scheme and Australian Postgraduate Award (APA) schemes 
should be allocated to institutions on the basis of demonstrated 
excellence in research based on the research quality rankings that will 
be produced by the Excellence in Research for Australia Initiative.  

Recommendation 6.10: The research quality rankings from the 
Excellence in Research Australia initiative should be made publicly 
available to promote matching of the best research groups with the 
best doctoral students.

Recommendation 6.11: The APA annual student stipend should be 
raised to at least match the current APA(I) stipend of around $25,000 
— and then indexed by average earnings; at the same time, the length 
of support provided under an APA should be increased to 4 years.

Recommendation 6.12: Early career research fellowship schemes 
that incorporate up to two years of supported research experience in 
another country should be introduced.

Assuring a sustainable base for Australian 
research: infrastructure
A number of responses to the Review, and to the review of the National 
Collaborative Research Infrastructure Strategy (NCRIS) Roadmap,  have 
indicated that a coordinated, collaborative and strategic approach to 
research infrastructure investment is required. While such an approach 
is emerging, for example through NCRIS, national coordination across 
different levels of investments, and the institutions managing these, is 
needed. Government should endorse the existing National Research 
Priorities and request funding agencies and program managers to 
examine these and provide a road map of funding priorities in relation to 
research funding, research training and research infrastructure. There is 
an ongoing need to support both the landmark and smaller infrastructure 
needs of the Australian research community and to do so in a more 
coordinated way, but currently, there is an overwhelmingly episodic and 
ad hoc approach to funding infrastructure for research in Australia.  
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A National Research Infrastructure Committee, which would be 
a subcommittee of the National Innovation Council described in 
Chapter 12, would provide for more efficient funding of research 
infrastructure and clear progress towards achieving Australia’s 
overall research goals. The Committee would drive and undertake 
strategic planning and mapping across all categories of research 
infrastructure and contribute policy advice to Government.  
 
The Committee’s role would involve consultation with the research 
community, including universities, publicly funded research 
agencies, not-for-profit research agencies, industry and government 
agencies at Commonwealth, State and Territory levels. The 
Committee would assist in determining the priorities, allocation and 
delivery arrangements for infrastructure so as to provide a greater 
return to the nation and enable world-class research. 

The importance of research infrastructure in underpinning research 
outcomes cannot be overstated and this was picked up by several 
submissions to the Review1: 

National infrastructure drives collaboration and enhances 
the quality of research undertaken and shared infrastructure 
avoids underutilised equipment and experts. Without this 
infrastructure, time and energy are detracted from the focus 
on research.

Research infrastructure is owned, operated and used by a range 
of organisations in the higher education, government, non-profit 
and business sectors. An effective national research infrastructure 
base needs to invest in, and draw together, the facilities, data and 
expertise provided by all of these sectors. One way of approaching 
infrastructure investment issues is by considering the scale of 
investment involved.

Smaller items of infrastructure (investments of, say, less than 
$5 million) tend to have largely local implications and can often be 
progressed independently by an individual institution, or in limited 
collaboration with other organisations. 

Investments of between $5 million and $60 million generally tend 
to have national implications for research capability. When making 
substantial investments of this sort it is important to prioritise 
investment decisions on the basis of their strategic impact for the 
nation. The implementation and conduct of such projects often 
benefits from collaboration among multiple research organisations. 

1 E.g. University of Melbourne – Submission no. 136; Australian Synchrotron – Submission no. 577; iVEC – 
Submission no. 422; Smart Internet Technology CRC – Submission no. 275; Trevor Cole – Submission no. 59; 
Heart Foundation – Submission no. 570
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Investments of greater than about $60 million (landmark 
infrastructure) have national, and often global, implications that 
require collaboration among institutions and detailed consideration 
by relevant levels of government. Despite the fact that landmark 
infrastructure investments have major strategic implications for 
Australia’s research capability, no formal process exists to identify, 
prioritise and assess these projects.

As a guide, the National Research Infrastructure Taskforce (NRIT) 
noted that Australian Landmark Facilities are typically large-scale, 
complex facilities that serve large and diverse user communities, 
are generally regarded as part of the global research capability, 
and engage national and international collaborators in investment 
and in access protocols.1 Such facilities normally involve significant 
funding for the design and development phase, large capital 
expenditure for the construction phase and significant ongoing 
operating costs. 

Landmark infrastructure usually involves either the provision of 
pervasive infrastructure that is embedded throughout the national 
system or the establishment of a research facility that will be a 
'one-off' for Australia; such as the Australian Synchrotron or the 
Square Kilometre Array. 

Recommendation 6.13: Establish a National Research Infrastructure 
Committee to advise on strategic directions in funding of national 
research infrastructure including landmark infrastructure.  

Recommendation 6.14: To ensure a sustainable research 
infrastructure strategy into the future, extend funding for a successor 
program to the National Collaborative Research Infrastructure 
Scheme (NCRIS) for 10 years including capital and operational 
support of $150 to $200 million per annum. The remit of such funding 
should explicitly include support for the humanities, social sciences 
and creative arts as well as the sciences.

1 The Final Report of the National Research Infrastructure Taskforce 2004, p.63
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In summary, strength and diversity in our research sector are 
underlying requirements for Australia’s productivity growth and 
future prosperity. Ongoing reduction of government support for the 
public research system (Universities, PFRAs and medical institutes) 
is contrary to the importance placed on a strong research base by 
other OECD nations. The total expenditure on R&D in Australia is 
comparable to OECD countries with the lowest investment in this area. 

Public sector research in universities is substantially subsidised by 
other income sources. Introduction of a sustainable system of full 
cost funding is urgently required. To this end, international lessons 
such as those presented by the UK should be carefully considered. 
Full funding must be achieved without any reduction of research 
quality or adverse effects to our research workforce. Research 
excellence should also be supported to a greater extent, with 
particular emphasis being placed on directing research higher-degree 
students to locations of high performance. 

Australian Government research agencies have received substantial 
budget cuts in recent years. These programs should be augmented 
immediately to strengthen national outcomes. 

Improved collaboration and coordination across the elements of 
the public research system needs urgent attention both in basic and 
application research areas.

The provision of high quality infrastructure, its operation, access and 
maintenance are of critical importance to the research strength of 
the national system. A National Research Infrastructure Committee 
will enable better inter-disciplinary, inter-institutional and inter-agency 
cooperation; guaranteeing infrastructure for the future.  
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information and 
market design

In examining the enabling role of government, we consider two 
primary issues. First, when designing regulations, defining property 
rights, promoting standards and, indeed the terms of market 
interactions, governments can encourage innovation by ensuring 
that pioneer firms and entrepreneurs can receive the appropriate 
reward in the market-place from their innovative efforts. Second, 
good information is crucial to the efficiency of markets and 
to the ability of discerning consumers to drive innovation by 
providers. Governments can promote good information flows both 
by finessing the ‘rules of the game’ in markets and by ensuring that 
the information and other content that they fund is widely and 
freely available to be used by consumers, and to be re-used and 
transformed into new value-added products by firms further down 
the production chain. 

Market formation
Markets in which people compete for private gain can only come into 
existence against a backdrop of shared practices and expectations. 
Because these ‘rules of the game’ are a public good, governments are 
unsurprisingly involved in their provision and enforcement. Often the 
most efficient and innovative solution to an emerging problem is to 
develop a market – as we are doing with emissions trading.

Governments may actively create new markets, as the Australian 
Government is seeking to do through the establishment of an 
emissions trading scheme. As the Garnaut Climate Change Review 
draft report identifies1, clear, credible and consistent policy 
frameworks that provide investors with long-term signals are 
important for giving investors the confidence and incentives they 

1' Garnaut Climate Change Review, Draft Report, p. 424. 2008.



7

82

need to invest appropriately. However, there is also the tension 
that these new technologies can bring significant change that may 
require those frameworks to be modified again, perhaps repeatedly.

In forming new markets, governments can play an active role in 
focussing the direction of innovative activity. For instance, by making 
carbon emissions a ‘scarce resource,’ governments raise the return 
to activities that economize on those emissions. When developing 
new technologies innovators will look to the future carbon price and 
the ability to economise on carbon expenditures. Consequently, 
care, expertise and commitments are guiding principles of the 
effective formation of markets to drive innovation.

In this regard, governments can play a role in facilitating industry-led 
movements to identify problems and effectively price them. It is 
often the case that those who understand the nature of innovations 
they would like to adopt lack the technical expertise to come up 
with the information themselves. Consequently, the two sides of the 
innovation coin may not be effectively matched and opportunities 
might be missed. As noted by Professor Joshua Gans:

There is a role for government in promoting the use of 
industry bodies to gather firms together and agree upon 
problems that they have a common interest in resolving. 
The bodies could articulate these problems and also enable 
market-based mechanisms to generate innovative solutions: 
for instance, by offering prizes and advanced purchased 
commitments. Where government and industry have 
common interests, a sharing arrangement could be entered 
into that funds these mechanisms.

In this way, the government could act as an honest 
broker in the marketplace for ideas; bringing together 
those with problems and those with technical know-how 
and	the	ability	to	find	solutions.1

This highlights the potential role of governments in the formation of 
markets both on their own terms and also by industry participants. 
Prizes, which were an important arm of innovation policy in 
previous centuries have fallen into disuse, and are only now being 
reconsidered. This is an untapped opportunity for systematic policy 
consideration and the Australian Government should run some 
modest experiments to get some experience with prizes as a means 
of promoting innovation. 

1 Gans, Joshua – Submission no. 70, p. 23 (emphasis in original).
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Recommendation 7.1: The Australian Government should experiment 
with the use of prizes to stimulate innovation. Funding should be 
modest – say $5 million over two years with an external evaluation 
after three years. 

Intellectual property
As discussed in Chapter 4, markets do not generate ideal incentives 
for the creation and dissemination of information and know-how. 
Firms may not invest sufficiently in the production of new information 
and know-how because, once discovered, it is difficult to prevent 
those who have not paid for the creation of information or know-how 
from benefiting from it. As a result some investment in information 
and know-how which it would be socially beneficial to generate goes 
ungenerated for lack of sufficient incentive to generate it.

One response to this has been to create property-like rights such as 
copyright and patents. This can help in creating incentives to invest 
in the generation of intellectual property, but at the same time, the 
monopoly rights instilled in the owners of the intellectual property 
(IP) generally allow them to price it at above the marginal costs of its 
provision, which is often near zero.

Though we can recognise such a solution as ‘second best’ in some 
sense, if patents and copyright increase the production of IP, this 
will generally be better than the alternative of not having the IP. As 
the Productivity Commission has compellingly argued with regard 
to infrastructure pricing, given the regulator’s inevitable ignorance 
of the exact point at which price is optimal, it is important to err on 
the side of too high a price than too low a one.1 The consequences 
of a somewhat too high a price will be some (usually relatively 
small) reduction in demand. The consequence of too low a price 
will be inadequate incentives to invest in new facilities. Where these 
facilities are facilities of national significance like airport runways, 
the absence of such investment can lead to huge congestion costs. 

Similar logic can be applied to IP. But there is a caveat which is 
increasingly important: The development of intellectual property 
is cumulative. In the words of Sir Isaac Newton, we stand on the 
shoulders of giants. Because new knowledge always builds on 
old knowledge, the property rights we have erected to encourage 
innovation can actually obstruct it.

1 See eg. Productivity Commission, Review of National Competition Policy Reforms, p. 295-302. 2005.
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This is particularly so where intellectual property rights are too 
easily granted, and where they are ambiguously defined, so that 
innovators are uncertain as to what innovations might be subject to 
the prior claims of patent holders. There have been some worrying 
trends in this regard in recent years. In the last three decades judges 
have overturned important ‘gatekeeping’ principles of the patent 
system that existed until the early 1980s. Thus it had been held that 
software and business methods could not be the subject of patents. 
But this has been overturned. Likewise the tests of non-obviousness 
and ‘analogous use’ have become much less stringent – as some 
have argued, to the point of vacuity.

There is mounting evidence that this is impeding rather than 
stimulating innovation. There is widespread anxiety about whether 
a ‘patent thicket’ has developed in software as a result of software 
patenting with many large firms consciously developing ‘patent 
pools’ with which to defend themselves against others’ patent 
claims. Alas a patent pool does not defend against ‘patent trolls’ 
who may be relatively small companies with little to lose and much 
to gain in threatening large firms with patent infringement suits. A 
recent study found that the more patents held in a market, the less 
likely new firms were to enter and the greater the delays they faced 
in obtaining finance.1 

Software patents and patents on business methods – particularly 
methods of finance – each of which has burgeoned in the wake of judicial 
reinterpretation of previous taboos on such patents, are unusually liable 
to litigation. Intellectual property scholars James Bessen and Michael J 
Meurer conclude from their extensive research that:

software patents are four times more likely to be litigated 
than are chemical patents; business methods patents are 
twelve times more likely to be litigated; finance patents are 
49 times more likely.2

Though these results are for the US, they raise important concerns. 
Indeed as IP Australia stated in its submission:

The Australian High Court has recognised that the level of 
invention required to obtain a patent in Australia is lower 
than elsewhere.3 

1 See Cockburn, I. M., and MacGarvie, M. J., Patents, Thickets and the Financing of Early-Stage Firms: 
Evidence from the Software Industry. Boston University and National Bureau of Economic Research, http://
people.bu.edu/mmacgarv/fin_nov07.pdf and commentary at http://www.researchoninnovation.org/
WordPress/?p=92. 

2 Bessen, J., and Meurer, M. J. , Patent Failure: How Judges, Bureaucrats, and Lawyers put Innovators at Risk, 
Princeton University Press, March 2008.

3 IP Australia – Submission no. 537 p. 52, citing Lockwood Security Products Pty ltd v Doric Security Products 
Pty Ltd (No. 2) [2007] HCA 21 and Aktiebolaget Hassle v Alphapharm Pty Ltd [2002] HCA 59.

http://people.bu.edu/mmacgarv/fin_nov07.pdf
http://people.bu.edu/mmacgarv/fin_nov07.pdf
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At the very least in the interests both of harmonisation1 and better 
public policy the hurdle for registering a patent in Australia should 
be as stringent as other countries. 

The issue of patentable subject matter is currently before the 
Advisory Council on Intellectual Property. However it is not clear 
that a revision of patentable subject matter can address the 
fundamental problems. Our international obligations under the 
Trade Related Aspects of Intellectual Property Rights (TRIPs) 
code and Australia-United States Free Trade Agreement (AUSFTA) 
constrain the options available to us as Australia has agreed under 
these instruments not to excise specific areas of technology from 
the patent system. Hazel Moir’s submission proposes that we could:

add codification proportions and development cost minima 
as new threshold tests for patentability. While far more 
complex and thus riskier (who knows what the courts would 
read into such limitations), this would be a TRIPS-compliant 
approach to limiting the scope of patents to those areas of 
innovation where patent policy is likely to enhance rather 
than reduce welfare.2

As Moir points out, one of the major problems here is that intellectual 
property policy is being managed as a legal issue, whereas although 
this area like any other must operate through the legal system, 
intellectual property policy is most fundamentally an aspect of 
economic policy. Before the economic reforms of the last two 
decades what we now know as competition policy – which was 
then known as ‘trade practices’ policy fell within the portfolio of the 
Attorney General’s Department. Given its economic significance 
it is now located within the Treasury portfolio. Today copyright 
policy is handled within the Attorney General’s Department whilst 
patents are handled within the Innovation portfolio. Nevertheless 
the consideration of policy with regard to both is dominated by IP 
practitioners and by the beneficiaries of the IP system. We need the 
expertise of lawyers in this as in many other areas of policy but it is 
imperative that IP policy make the transition that competition policy 
made over a decade ago now, from a specialist policy area dominated 
by lawyers, to an important front of micro-economic reform. 

Finding: Currently, the ease with which patents are being granted 
in areas such as software and business methods is very likely 
hampering innovation..

1 Ibid p. 43. 
2 Moir, Hazel – Submission no. 513, p. 18
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Recommendation 7.2: Patent law should be reviewed to ensure that 
the inventive steps required to qualify for patents are considerable, 
and that the resulting patents are well defined, so as to minimise 
litigation and maximise the scope for subsequent innovators.

Recommendation 7.3:  Professional practitioners and beneficiaries of 
the IP system should be closely involved in IP policy making.  However 
IP policy is economic policy. It should make the same transition as 
competition policy did in the 1980s and 90s to being managed as such.

 
The costs of enforcing IP rights
A further important problem in our intellectual property regime is the 
high and rising cost of enforcing intellectual property rights. In the 
words of the Attorney General Robert McClelland, in some areas the 
adversarialism of court procedure has been ‘a disaster’.

It is becoming increasingly evident that modern litigation 
is no longer an efficient model of dispute resolution when 
confronting complex business transactions.1

Many Australian innovators feel an acute lack of access to cost 
effective dispute resolution in the Australian system. Thus for 
instance the IP Australia submission reports that:

One of the main issues associated with IP rights enforcement is 
the costs associated with taking enforcement action. There is 
also a view within the small business community that litigation 
is about who has the greater financial resources rather than 
whether the IP right is valid or infringed. Such practices can 
lower confidence in the IP system and limit the benefits of IP 
protection to those who have large financial resources.2 

The panel endorses the initiatives discussed in IP Australia’s 
submission to use IP Australia’s resources to help encourage 
litigants to make less use of litigation and be more responsible in its 
use. However such moves will only have limited affect where larger 
firms are using IP litigation in a strategic way to take advantage of 
their size in disputes with smaller firms. It is important that legal 
procedure more fully internalise the principle that legal costs should 
be proportionate to the amounts at issue in specific legal disputes.

1 McClelland, R, Australian Financial Review Legal Conference, 17th June 2008, available at  
http://www.attorneygeneral.gov.au/www/ministers/RobertMc.nsf/Page/Speeches_2008_17June2008-Austral
ianFinancialReviewLegalConference.

2 IP Australia – Submission no. 537, p. 40

http://www.attorneygeneral.gov.au/www/ministers/RobertMc.nsf/Page/Speeches_2008_17June2008-AustralianFinancialReviewLegalConference
http://www.attorneygeneral.gov.au/www/ministers/RobertMc.nsf/Page/Speeches_2008_17June2008-AustralianFinancialReviewLegalConference
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It is to be hoped that the Attorney-General’s initiatives will 
substantially streamline civil procedure. There are also initiatives 
within some states and territories to do likewise. It will be 
important for those interested in innovation to make the case 
for such streamlining strongly. However there is a long history 
of modest outcomes from reviews of legal procedure. It is to 
be hoped that at least in some specialised areas more radical 
experiments might be tried, for instance stronger steps towards 
the level of case management typical of some of Europe’s more 
efficient civil law systems. It would be very much in keeping with 
the spirit of innovation if some experiments of this kind could be 
undertaken in the area of IP litigation. 

In the meantime there is a simple procedural rule that could be 
introduced into intellectual property litigation that would ‘level 
the playing field’ somewhat between large and small firms and 
so lead to a fairer and more efficient IP system. A right to opt 
out of ‘appellate double jeopardy’ would give each party to a 
dispute the right to elect not to appeal the finding of the court 
of first instance, except where the appellant funded the costs of 
both itself and its opponent. Wherever either side had exercised 
such a right, both parties would be bound by it; that is neither 
party could appeal the decision of the court of first instance 
without meeting all their opponents’ costs.

Recommendation 7.4: Firms asserting or defending intellectual 
property should have a right to opt out of ‘appellate double jeopardy’.
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Improving	information	flows
Information is central to the functioning of the economic 
system. As Friedrich Hayek pointed out, markets have the 
advantage that they use information wherever it exists in an 
economy, whereas governments with their central decision 
making find this difficult if not impossible. On the other hand 
as Joseph Stiglitz points out, ‘information economics does not 
agree with Hayek's assertion that markets act efficiently’.1

With neither markets nor governments being ideal institutions 
for optimising the generation and handling of information, the 
best outcome is likely to be produced by some appropriate 
hybrid of the two. 

One of the perennial problems of markets is ‘asymmetric 
information’ where one party to a transaction knows more 
than another. For this reason all developed countries regulate 
minimum levels of disclosure in a range of transactions, 
for instance in the case of consumers and investors. Such 
regulation has nevertheless often had disappointing results, 
not least because of the complexity of disclosure that has been 
mandated and its tendency to swamp people with information. 

Amid a range of relatively disappointing results from mandatory 
disclosure regulation there have been some important and 
suggestive success stories – see Box 3. 

1 Information, by Joseph E. Stiglitz at http://www.econlib.org/library/Enc/Information.html.

http://www.econlib.org/library/Enc
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Box 3: Some examples and principles of targeted transparency

In their book Full disclosure: the perils and promise of tranparency American scholars Archon 
Fung, Mary Graham and David Weil outline a range of regimes that mandate disclosure to 
consumers which were designed to improve information flows. The two most successful examples 
of what they call ‘targeted transparency’ demonstrate the link between good information flows, 
demanding customers and innovation.

Los Angeles required restaurants to display prominently on their front window the rating they 
had received for hygiene from the government regulatory regime. Importantly the rating was to 
be displayed as a simple ‘A’, ‘B’ or ‘C’ classification which was easily understood by consumers. 
With this information so prominently available to consumers, consumers were more easily able to 
demonstrate their preferences. Virtue in such matters became its own reward; and perhaps more 
pointedly, vice became its own punishment. The public’s unsurprising distaste for bad hygiene 
kicked off a vigorous race to the top with restaurants striving to move up the ladder, particularly 
from a ‘C’ grading with a range of beneficial impacts, not least lower admissions to hospitals for 
food poisoning.

Regulations identifying sports utility vehicles’ (SUVs) stability at speed also struck an important 
blow for road safety with the less stable SUVs suffering a sharp fall in demand and car makers 
responding with improved product safety. 

In addition to these examples, the authors also show how such disclosure regimes can fail, for 
instance because of their complexity, as in the case of pollution reporting. 

Fung et al’s conclusions about transparency might be summarised as follows:

Targeted transparency must be user centred.•	

Successful policies focus on the needs and interests of users. They should also be focused on •	
the capacities and inclinations of disclosing organizations. They should seek to embed new 
information in the decision making routines of users and to embed user responses into the 
decision making of disclosers.

The policies must be politically sustainable.•	

Sustainability is a function of the respective powers of users and disclosers, particularly at the •	
time when the regulation is introduced (often at some time of perceived crisis). Powerful, well 
organized users help establish transparency regimes just as powerful well organised disclosers 
have the best chance of resisting them. 

To be sustainable, the regulation should generate good information about its own efficacy and •	
it should be updated and improved as such information emerges.

The success stories however illustrate an important point: where 
a demand for better information is met, consumers of goods and 
services will become more discriminating and this will produce 
premiums for those goods and service providers (newly) discovered 
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to be of superior quality. As Michael Porter points out, demanding 
customers often drive a culture of innovation and excellence within 
the industry servicing such customers. And the industries which learn 
from the most demanding consumers often become world leaders. 

Governments can drive this through mandatory disclosure 
requirements. For example, the draft report of the Garnaut review 
proposes mandatory energy efficiency labelling of refrigerators 
and probably the fuel efficiency or emissions intensity of cars1. 
Greater mandatory disclosure is often attractive to policy makers 
aware of some problem or other but wary of the pitfalls of too 
heavy-handed regulation. Requiring greater mandatory disclosure 
in such circumstances can meet the need for something to be done 
about some perceived problem or other without risking any major 
policy error.2 But as we have seen, for instance, with disclosure on 
investments, it is not without its pitfalls. 

There may be scope to make substantial progress in improving 
information flows in markets without compulsion. Note that the 
examples of mandatory disclosure above, such as the energy 
efficiency of fridges and vehicles, all involve the reporting against 
an auditable standard which provides a means by which people can 
compare the relative performance of different products. 

In other areas one might ask what information flows might be 
facilitated by the emergence of an auditable standard according 
to which results might be reported voluntarily. And what might be 
required to have an auditable standard emerge? Here no firm in an 
industry may have sufficient incentive to establish the standard. This 
is because any firm adopting the standard would have to promote 
it heavily to bring it to the market’s attention. Firms that did not 
perform as well, but which were disadvantaged by the first mover’s 
promotion of its own results, would retain the option to report their 
own results against some other standard which produced more 
favourable results for it. 

In such circumstances, a standard might emerge from some 
leadership if it were possible to get ‘buy in’ from a sufficient number 
of market participants. This might be possible if governments acted 
as the catalyst. Thus for instance a government might invite the best 
firms in an industry to develop an auditable standard against which 
to report. These firms have an incentive to facilitate the emergence 
of such a standard as it will help them demonstrate their high 
performance to the market. 

1 Garnaut Climate Change Review (2008), Draft Report, p. 454.
2 See Gruen, Nicholas, Life in the Farce Lane: The steady creep of regulatory burdens. IPA Review, pp. 11-12. 

April 2006
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This idea was developed not with regard to consumers but with regard 
to employee satisfaction in one recommendation of the 2020 Summit: 

Windows on workplaces: Empower employees to choose 
their preferred workplaces by facilitating the dissemination 
of information about employment experience, for example 
work-life-balance and family friendliness.

Such a scheme might be commenced in the manner outlined 
above, with governments doing no more than initiating a process 
by which high performing employers were drawn together, either 
publicly or privately, with a view to their developing an auditable 
standard against which to report. Governments could also use their 
own influence in markets to help the standard emerge, both by 
mandating that, where relevant, their own agencies report against 
the standard and by encouraging or requiring those firms with which 
it does business to report against the standard. 

A potential problem is that even if the group of firms establishing the 
standard were of well above average standard, those firms ending 
up at the bottom of the list of high performers could be invidiously 
interpreted to be poor performers. 

To guard against this problem it may be appropriate to commission 
the ABS to determine average performance with a randomized 
survey of firms more generally. Firms’ performance could then 
be reported against the backdrop of appropriate Australian or 
industry wide averages. 

The appeal of this approach is that, while it does not cover the 
whole market, it is entirely consensual and so can be done at 
minimal risk of imposing substantial costs. And despite its absence 
of coercion, it may nevertheless sufficiently improve the flow of 
information in markets to generate strong rewards for the best 
performers and so spur the most innovative and excellent firms to 
renew their efforts to further excel.
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Recommendation 7.5: Explore the potential of facilitating the 
emergence of auditable standards to encourage better comparative 
voluntary reporting of the quality of firm performance.

Areas where substantial gains seem likely include:

the quality of workplaces as proposed at the 2020 Summit;•	

the quality of clinical units in hospitals that wish to participate; and•	

the performance of educational institutions at all levels in raising •	
students’ academic scores.

Governments can also play an important role in enhancing 
information flows to encourage the formation of new markets 
that can facilitate the development and use of new emerging and 
enabling technologies. 

Enabling technologies have widespread applications in many fields 
of science, industry, environment, agriculture and social outcomes 
like health. Their responsible use and management involves an 
uncommon degree of complexity and uncertainty and because they 
don't fit into existing industry categories, there is a lack of statistics 
and other metrics. Current examples of enabling technologies are 
ICT, nanotechnology, and biotechnology but other technologies can 
emerge in the future with similar or greater potential.

Governments need to be informed about enabling technologies 
and aware of potential issues and problems to develop appropriate 
policies and regulation.  Regulation plays an important role in 
contributing to the community's confidence in a new technology, 
therefore facilitating acceptance and diffusion into the broader 
economy and society. Regulation based on sound scientific 
evidence can stimulate, not hinder, innovation.

The community also needs to have access to balanced and objective 
information from trusted sources so that they can make informed 
choices. Where the risks and opportunities are not clear, views can 
become polarised, regulation can be risk-adverse and the community 
can develop unrealistic expectations about opportunities. 

There is a role for Government in:

providing support where there are information asymmetries and •	
large spillovers; 

providing the community with balanced and factual information;•	
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supporting the science and metrology essential to underpin •	
effective regulation; and

ensuring regulation supports the adoption of innovative services •	
and products.

Recommendation 7.6: Facilitate favourable conditions for the 
development and use of new and emerging technologies by 
establishing appropriately funded enabling technologies strategies 
that:

adapt or build regulatory frameworks to support the responsible •	
and safe use of innovative services and products;

support the science and metrology required to underpin effective •	
regulation and capitalise on opportunities;

foster public awareness and community engagement; and•	

collect data and develop metrics to support evidence based policy •	
development, monitoring and evaluation.

Unlocking public information and content
Governments and public agencies are centrally involved in the 
provision of research, information and content across a very broad 
range of activities. For some years now, both commercial and policy 
focus has turned towards the economic and social benefits flowing 
from open access to these resources, and by contrast, the potential 
costs and ‘value damming’ that can be involved in ‘business as usual’ 
models where content is more tightly held. 

Much work has been done by other national governments and 
international organisations on the development of policies and 
systems to enable public sector information access and reuse.1 

Open access requirements are increasingly being introduced 
by research funding organisations and research institutions 
worldwide.2 To date progress in Australia has been patchy and 
lacking the comprehensiveness and boldness of leading countries 
such as the UK. Australian activities aimed at enabling information 
access and reuse have largely focused on two key areas: spatial 

1 Houghton, J., Steele, C. and Sheehan, P., Research Communication Costs in Australia: Emerging 
Opportunities and Benefits. DEST. 2006, at http://www.dest.gov.au/NR/rdonlyres/0ACB271F-EA7D-
4FAFB3F7-0381F441B175/13935/DEST_Research_Communications_Cost_Report_Sept2006.pdf;. Houghton, 
Steele and Sheehan concluded in their 2006 report that open access models of scholarly communication 
have the potential to increase the economic and social returns from public investment in R&D

2 For an international listing of open access mandates, see ROARMAP at http://www.eprints.org/openaccess/
policysignup/. Some of the most significant initiatives have occurred in the European Union and in the United 
Kingdom

http://www.dest.gov.au/NR/rdonlyres/0ACB271F-EA7D-4FAFB3F7-0381F441B175/13935/DEST_Research_Communications_Cost_Report_Sept2006.pdf
http://www.dest.gov.au/NR/rdonlyres/0ACB271F-EA7D-4FAFB3F7-0381F441B175/13935/DEST_Research_Communications_Cost_Report_Sept2006.pdf
http://www.eprints.org/openaccess/policysignup/
http://www.eprints.org/openaccess/policysignup/
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data and publicly funded research outputs (whether in the form 
of publications or data). Much of the impetus for access to public 
sector materials has come from the spatial community. The most 
advanced policy on data access is the Spatial Data Access and 
Pricing Policy (2001) developed by the Office of Spatial Data 
Management1 which forms the basis of the free data download 
services offered by Geoscience Australia.2 

Along with the rise in support for access to information has come 
a growing recognition of the need for users to be able to search 
and interact with data and content. Legal frameworks must also 
be developed to facilitate access and reuse.. This points to the 
need for an Australian National Information Policy (or Strategy) 
that optimizes the generation and flow of ideas and information in 
the Australian economy. As the National Competition Policy (NCP) 
involved systematically scanning Australian institutions to optimize 
the operation of competition to enhance outcomes so National 
Information Policy would scan Australian institutions to optimize 
the generation and dissemination of information for social and 
economic benefit.3 

Support for development and implementation of a National 
Information Policy was expressed at forums held during the public 
consultation round table as well as in several written submissions with 
the spatial information industry being particularly supportive. Further 
government funded ‘content’ is generally in the same category as 
government funded information. Thus for instance, unless it seriously 
undermines its commercial objectives of sale of product, the ABC 
should err on the side of making its content available over the 
internet unless this has large opportunity costs. The presumption 
against free availability might be overcome where it would involve 
the foregoing of substantial commercial revenue from the sale of the 
content or there are large costs of hosting the necessary internet 
bandwidth (although in this latter case, peer to peer means of 
distribution should also be explored as should the diversion of funding 
from other activities and/or additional funding).

Australia is behind many other advanced countries in establishing 
institutional frameworks to maximise the flow of government 
generated information and content.

1 See http://www-ext.osdm.gov.au/osdm/policy/accessPricing/SDAP.pdf and generally http://www.osdm.gov.
au/OSDM/Policies+and+Guidelines/Spatial+Data+Access+and+Pricing/default.aspx 

2 See https://www.ga.gov.au/products/servlet/controller?event=DEFINE_PRODUCTS 
3 See Gans, J., Caught short: Information controls kill opportunities, "The Age", 5th August 2008, who argues 

that information such as the location of public toilets (toiletmap.gov.au), fuel price information, bus and train 
schedules, and television programming information be available for repackaging using the latest technologies. 
Led by Cabinet Office Minister Tom Watson MP, the UK has established a ‘Power of Information Taskforce’ 
for this purpose. (http://www.cabinetoffice.gov.uk/reports/power_of_information.aspx) In Australia, Hansard 
information made available has led to re-packaging and dissemination (www.openaustralia.org).

http://www-ext.osdm.gov.au/osdm/policy/accessPricing/SDAP.pdf
https://www.ga.gov.au/products/ser
http://www.cabinetoffice.gov.uk/reports/power_of_information.aspx
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Recommendation 7.7: Australia should establish a National Information 
Strategy to optimise the flow of information in the Australian economy.

The fundamental aim of a National Information Strategy should be to:

utilise the principles of targeted transparency and the development •	
of auditable standards to maximise the flow of information in 
private markets about product quality; and

maximise the flow of government generated information, research, •	
and content for the benefit of users (including private sector 
resellers of information).

Recommendation 7.8: Australian governments should adopt 
international standards of open publishing as far as possible.  
Material released for public information by Australian governments 
should be released under a creative commons licence.

 
National collections
To drive cumulative knowledge creation researchers and others must 
have access to high quality data and information on developments not 
just in their field but beyond. For instance, Jeff Furman and Scott Stern 
have calculated that Biological Resource Centres that are repositories 
of biological materials (including cell lines, microorganisms and DNA 
material) have boosted cumulative scientific knowledge by three times 
more than alternative institutional structures.1

Australian physicist Michael Nielsen has stressed the importance of 
unlocking scientific information in scientific journals to make it more 
easily discoverable, searchable and useable to enable the 
cross-disciplinary search for knowledge:

We should aim to create an open scientific culture where as 
much information as possible is moved out of people’s heads 
and labs, onto the network, and into tools which can help us 
structure and filter the information. This means everything 
- data, scientific opinions, questions, ideas, folk knowledge, 
workflows, and everything else - the works. Information not on 
the network can’t do any good.2

1 Furman, J. and Stern, S., Standing Atop the Shoulders of Giants: The Impact of Institutions on Cumulative 
Research, National Bureau Economic Research Working Paper. 2004.

2 http://michaelnielsen.org/blog/?p=448 
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He goes on to recommend a change in basic infrastructure of 
science as well as mind-sets and culture:

Ideally, we’ll achieve a kind of extreme openness. This means: 
making many more types of content available than just 
scientific papers; allowing creative reuse and modification of 
existing work through more open licensing and community 
norms; making all information not just human readable but 
also machine readable; providing open APIs [application 
programming interfaces] to enable the building of additional 
services on top of the scientific literature, and possibly even 
multiple layers of increasingly powerful services. Such extreme 
openness is the ultimate expression of the idea that others 
may build upon and extend the work of individual scientists in 
ways they themselves would never have conceived.

This sense was reflected in the many submissions that emphasised 
that national collections are a necessary foundation for research 
and innovation. National collections1 are essential resources 
for researchers in all fields, from basic scientific research to the 
social sciences, humanities and creative arts. They play a vital 
role for educators (from pre-school to postgraduate) and for the 
broader community in building scientific, historical and artistic 
knowledge and literacy and in fostering cultural knowledge, identity 
and cohesion. Importantly, Australia has a number of unique and 
valuable assets, including marine, flora and fauna resources and 
indigenous collections that allow us to draw on the distinctive 
features of the Aboriginal and Torres Strait Islander traditional 
knowledge systems.

The Review has examined challenges in the provision, funding and 
maintenance of national infrastructure facilities and collections 
and identified the steps required to ensure their ongoing vitality 
and contribution to the national innovation system over the coming 
decades.

Recommendation 7.9: Funding models and institutional mandates 
should recognise the research and innovation role and contributions 
of cultural agencies and institutions responsible for information 
repositories, physical collections or creative content and fund them 
accordingly. 

1 These include cultural, geological, historical and zoological collections. They go under a number of different 
names, including archives, galleries, research repositories, libraries, museums, Indigenous knowledge and 
keeping places. 
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Recommendation 7.10: A specific strategy for ensuring the scientific 
knowledge produced in Australia is placed in machine searchable 
repositories be developed and implemented using public funding 
agencies and universities as drivers.

Recommendation 7.11: Action should be taken to establish an 
agreed framework for the designation, funding models, and access 
frameworks for key collections in recognition of the national and 
international significance of many State and Territory collections 
(similar to the frameworks and accords developed around Australia’s 
Major Performing Arts Companies). 

Recommendation 7.12: Funding agencies should consider eligibility 
for cultural and collecting agencies in gaining access to contestable 
research funding programs.

Recommendation 7.13: The role of institutions such as the Australian 
Institute of Aboriginal and Torres Strait Islander Studies (AIATSIS) 
should be broadened and strengthened in recognition of the special 
importance of preserving indigenous collections and the unique value 
of indigenous traditional knowledge and practices within Australia’s 
innovation system. 

Australia, innovation and the global public commons
ABC free to air broadcasts used to be Australian public goods. 
Today, digital distribution over the internet makes them global public 
goods. The same could be said for a good deal of information and 
other content produced and funded by government agencies. 

There can be clear benefits in making such content available to all 
comers globally. Often it will be impossible to foresee all the ways in 
which others will find or develop value in that content. And there will 
be negligible costs in making the content available. 
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Accordingly, both for its direct and indirect benefits to Australia 
and for the greater global good, Australia should energetically and 
proudly maximise the extent to which it makes government funded 
content available as part of the global digital commons. 

Further, it should lead globally by engaging other countries in a 
similar agenda. 

Likewise in the area of prizes, Australia should encourage other 
countries to join it in funding international prizes for specific 
innovations. For instance it could be a particularly effective way 
of addressing aid objectives to initiate a process where many 
countries funded a prize of substantial value for important technical 
breakthroughs with medical or other benefits. 

Recommendation 7.14: To the maximum extent practicable, 
information, research and content funded by Australian governments 
– including national collections – should be made freely available 
over the internet as part of the global public commons. This should be 
done whilst the Australian Government encourages other countries 
to reciprocate by making their own contributions to the global digital 
public commons. 

Recommendation 7.15: In a similar spirit the Australian Government 
should initiate a process whereby countries come together to fund 
prizes for innovations of international significance with a particular 
focus on the needs of the developing world. 



tax and innovation

Taxation
Tax has a pervasive effect on economic behaviour of all kinds, 
including innovation. It is difficult to show any clear link between the 
rate of economic growth and either the total tax take as a share of 
GDP or the highest personal tax rate.1 On the other hand, the link 
between the rate of company tax and economic growth is strong 
and well established. Lee and Gordon2 find a statistically significant 
and strongly negative relationship between individual countries’ 
growth rates and their company tax rates. 

One important means by which lower company tax raises economic 
growth is by increasing investment, particularly foreign investment.3 

Several recent studies suggests that reductions in corporate tax 
rates increase entrepreneurialism. Although the evidence is mixed, 
a number of recent studies have found that reductions in corporate 
tax rates increase entrepreneurialism. The most recent study by 
Djankov et al reported that ‘the effects of [corporate]taxes on 
entrepreneurship are large and statistically significant’.4 

Lee and Gordon’s study suggested a 10 percent cut in the company 
tax rate produces an increase in annual per capita growth of 
between 0.57 and 1.82 percent. The case for lowering company 

1 Hassett, K.A. and Mathur, A. Taxes and Wages, American Enterprise Institute, AEI Working Paper No. 128, June, 
2006 available at http://www.aei.org/publications/filter.all,pubID.24629/pub_detail.asp. Lee, Y., and Gordon, 
R.H. Tax Structure and Economic Growth. Journal of Public Economics, 89, pp1027-1043. 2005.

2 Lee, Young & Gordon, R. H., Tax structure and economic growth. Journal of Public Economics. Elsevier, 89(5-6), 
pp 1027-1043, June 2005.

3 Gordon, R.H., and Hines Jr, J.R. International Taxation, in AJ Auerbach and M Feldstein (Eds.), Handbook of 
Public Economics, 4. Amsterdam: Elsevier, pp 1935-1996 at 1969. 2002.

4 Djankov, S., Ganser, T., McLiesh, C., Ramalho, R., and Shleifer, A., The Effect of Corporate Taxes on Investment 
and Entrepreneurship, National Bureau Economic Research Working Paper No. 13756, p. 18. January 2008. See 
Mooij, R. A. de and Nicodème, G., Corporate Tax Policy, Entrepreneurship and Incorporation in the EU, March 
2007, for a more complex view. Note also the driver of entrepreneurialism in Cullen, J. B., and Roger G., Taxes 
and Entrepreneurial Risk-Taking: Theory and Evidence in the U.S, Journal of Public Economics 91(7-8): 1479-
1505. 2007. This paper sets out a theory – for which it finds empirical evidence in the US – that reductions in 
personal tax harm entrepreneurialism by reducing the rate of tax subsidy of personal losses whilst reductions 
in company tax rates stimulate entrepreneurialism. 
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tax rates in Australia is strengthened by the fact that over the last 
15 years OECD countries have cut their own company tax rates so 
aggressively that Australia, which has also cut its corporate tax 
rates, has nevertheless moved from having a corporate tax rate 
somewhat below the OECD average to one that is now clearly above 
the average, which continues to fall steadily.1 

Of course cutting company taxes will forego revenue. In this context 
the Panel notes recent proposals for a revenue neutral reduction in 
the company tax rate funded by the abolition of dividend imputation. 
Dividend imputation was introduced to reduce ‘double taxation’ on 
equity finance which is a sensible objective. In practice, however, 
there is strong evidence that imputation credits are not fully valued 
by the market.2 

Further, because foreign buyers of Australian shares are the 
marginal investor and so dominate the price setting process, as 
Cannavan, Finn, and Gray suggest, ‘in a small open economy such 
as Australia, the company’s cost of capital is not affected by the 
introduction of a dividend imputation system’3. In another study 
Hathaway and Officer calculate that dividend imputation delivers 
an effective rate of company tax ‘closer to 19 percent than the 
statutory rate’,4 suggesting that the abolition of dividend imputation 
could fund a reduction in company tax from 30 percent to as low as 
19 percent.5

Such a switch looks extremely promising from the perspective 
of promoting entrepreneurialism, productivity, investment and 
economic growth. The equity issues it poses are surprisingly mild for 
such a large change. Although returning to a classical tax system, 
albeit at a lower rate, the effective rate of tax on dividends from 
Australian based companies to Australian shareholders would rise, 
foreign demand for those shares would rise, substantially increasing 
their price. Those Australian shareholders who wished to re-weight 
their portfolios in response to changes after tax returns could do so 
at a healthy profit.

1 KPMG, Corporate and Indirect Tax Rate Survey 2007. Since this survey New Zealand, Luxembourg and Germany 
have cut their corporate tax rates further. 

2 Around eighty percent of firms do not value such credits in the hands of shareholders when appraising 
projects for commercial viability; see Truong, G., Partington, G., and Peat, M., Cost of Capital Estimation and 
Capital Budgeting Practice in Australia, The Accounting & Finance Association of Australia and New Zealand 
Ltd AFAANZ 2005. Available at www.afaanz.org/web2005/papers/partingtong-FIN.pdf. Further, imputation 
credits are valued by the sharemarket at considerably less than 100 cents in the dollar with the remaining 
value they create for Australian shareholders circulating in the market as windfall. Some of the most credible 
econometric estimates of the extent to which franking credits increase the share prices of the companies that 
pay are unable to reject the hypothesis that they do not attract any share price premium. Lateral Economics, 
Tax Cuts to Compete: the influence of corporate taxation on Australia's economic growth. 2006. Cannavan, 
D., Finn, F., Gray, S. The value of dividend imputation tax credits in Australia, Journal of Financial Economics, 
73. 2004, p167 –197; Bond, S.R., Devereux, M.P., and Klemm, A. The effects of dividend taxes on equity prices: A 
re-examination of the 1997 UK tax reform, November 2005, mimeo/

3 Cannavan, D., Finn, F., Gray, S. The value of dividend imputation tax credits in Australia, Journal of Financial 
Economics, 73. p 193. 2004. Ickiewicz, finds that the introduction of dividend imputation did not appreciably 
increase Australia’s share prices. Ickiewicz, J., Valuing Dividend Imputation Credits in Australia: an Alternate 
Approach, University of Queensland Business School. Honours Thesis, 31st October 2006.

4 Hathaway, N., and Officer, R. The value of imputation tax credits, unpublished working paper, University of 
Melbourne, Victoria. 1992.

5 Although Officer and Hathaway give a range of 10-21 percent as the effective corporate tax rate. 

http://www.afaanz.org/web2005/papers/partingtong-FIN.pdf
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At present our relatively high company tax rate is collecting resource 
rents from the very high commodity prices being paid to our miners. 
Accordingly company tax might be cut further, or at less fiscal cost, 
if it were accompanied by action to recoup any lost resource rents. 
Measures to prevent the use of companies for avoiding personal tax 
could also be considered. 

We believe, therefore, there would be a substantial economic growth 
and innovation dividend from reducing Australia's rate of company 
tax. A promising means of doing so in a revenue neutral fashion 
would be to return to the classical tax system typical of many 
countries with low company tax rates. The appropriate forum to 
consider these issues further is the Australia’s Future Tax System 
Review being chaired by Dr Ken Henry. 

The R&D Tax Concession
The R&D Tax Concession is an iconic program in Australia.1 It is 
also the largest single government innovation outlay, currently 
amounting to over $500 million annually. Such tax instruments 
are deployed in many countries with the models used varying 
substantially. 

In reviewing the R&D Tax Concession the Panel’s working group 
considered submissions, held special consultations with industry and 
professional advisors, and interviewed a number of firms. It also had 
the benefit of the numerous previous reviews, including the findings 
of the recent Productivity Commission Inquiry into Public Support for 
Science and Innovation. A further issue considered was the changing 
nature of business investment in R&D. In the 1980s and earlier, when 
these tax instruments were introduced, the prevailing model of 
business research centred around in-house corporate laboratories. 
Today the prevailing model is one of open innovation markets, where 
corporations exchange, collectively develop, or trade in technology 
or intellectual property. In addition the mix of product and process 
innovation is changing – and the line between them is blurring. 

The inherent characteristics of a statutory tax instrument 
create challenges with respect to the availability of data and 
the transparency of the operation of the scheme. The evidence 
base around a scheme which has operated for nearly 25 years is 
astonishingly poor. This paucity of data is largely caused by the 
legal and probity barriers to open disclosure of taxation data and 
the lack of progress in producing longitudinal data around matched 
data sets. A further problem in the Working Group’s assessment 
was the inherent difficulty of accurately forecasting the effects of 
changes to a tax instrument. This difficulty has been acknowledged 
1 The remainder of this chapter focuses on the R&D Tax Concession. Some other innovation schemes focus on 

tax measures, for instance the Innovation Investment Fund, however this has been discussed in the following 
chapter on market facing mechanisms to foster innovation 



8

102

previously in Senate hearings and introduces the need for some 
caution in framing recommendations.

The second reading speech introducing the Tax Concession noted 
that the objectives of the Concession were: 

to provide an incentive for greater levels of R&D in Australia;•	

to concentrate new R&D efforts in industry by greater business •	
investment in, and responsibility for, R&D;

to provide positive support for R&D activities in industry, on the •	
basis that significant benefits accrue both to industry and to the 
wider community through enhanced competitiveness of industry;

to provide mechanisms for encouraging effective use of Australia’s •	
existing R&D expertise; and

to encourage a capacity in industry to be aware of, and exploit, •	
technological developments occurring in other countries.

These objectives are part of a broader set of objectives which seek 
to encourage, through the Government’s industry and technology 
policies, the development in Australia of internationally competitive, 
export oriented, innovative industries1.

This reminds us that the Tax Concession needs to be considered 
and evaluated within the overall suite of innovation and technology 
policies. 

The Australian R&D Tax Concession provides an increased deduction 
(150 percent in the period 1985–96, 125 percent thereafter) to be 
claimed on the volume of R&D expenditure, and this then reduces 
tax payable with tax loss firms entitled to carry the additional 
deduction forward. Between 1985 and 2008 there have been 
numerous changes to the Concession, most notably to the definition 
of R&D and, in 2001, the introduction of two new elements: the Tax 
Offset2 and the 175 percent Premium Concession3. The 175 percent 
International Premium4 concession was introduced in 2007. The 
result has been fragmentation and complexity. 

In 1989 the 150 percent tax concession scheme was expanded to 
allow Syndication. This permitted projects that were carried out by a 
group of companies. Concerns about possible abuses of syndication 
through some of the financing schemes deployed lead to the 

1 House of Representatives, Income Tax Assessment Amendment (Research and Development) Act 1986, Second 
Reading Speech. 

2 The Tax Offset gives small firms in tax loss the option of receiving an early cash payment based on their 
eligible R&D expenditure, rather than a future entitlement to a deduction.

3 The 175 percent Premium R&D Tax Concession is for labour-related R&D expenditure (expenditures eligible 
under the 175 percent are called 'incremental expenditures') above the average of a firm's previous three-year 
expenditure.

4 The 175 percent International Premium Tax Concession is for those companies belonging to a multinational 
enterprise group for additional R&D expenditure on behalf of a grouped foreign company above a rolling 
three-year average of expenditure.
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scheme being dropped in 1996. To some extent the issue of how 
to support big collaborative projects has been partially addressed 
through other programs, like the Cooperative Research Centres 
Program and large ARC Linkage Grants. 

Figure 14 shows the long run trends in business expenditure on 
research, with the Tax Concession milestones flagged. 

Figure 14: Long run trends in business research expenditure 
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Whilst this trend analysis suggests a strong correlation between 
the availability of the Concession and the steady increase in BERD, 
some caution is needed in imputing causation. One question is how 
much of the growth was driven by the internationalisation of the 
Australian economy in the 1980s and the resulting need for trade 
exposed companies to innovate to be competitive, as opposed to 
the effects of the Tax Concession. Certainly, the decline from 1996 
to 2000 following changes to the Tax Concession was sharp. It is, 
however, difficult to untangle the reduction of the concessional rate 
from the ending of tax syndication. It is estimated that syndication 
represented at least 30 percent of the Concession outlays by 19951 
and had been a major driver of firm uptake of the Concession in the 
early 1990s. In the period after 2000 it remains inherently difficult to 
unbundle any additionality effects across inter-related innovation 
and assistance programs, including the expanding CRC program. 

1 Productivity Commission, Public support for science and innovation, p. 398. 2007.
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The Concession has also changed in value over time. Falls in the 
rate of corporate tax over the period since 1985 have reduced the 
effective value of the Tax Concession by a factor of three. As Table 
3 shows, the Concession would need to be raised to well over 175 
percent to regain its original direct incentive value.

Table 3: Impact of the corporate tax rate on the value of the incentive

Financial Year(s) Tax rate (%) Incentive Rate (%) After	Tax	Benefit

87–88 49 150 24.5

88–89 to 92–93 39 150 19.5

93–94 to 94–95 33 150 16.5

95–96 to Aug 96 36 150 18.0

96–97 to July 2001 36 125 9.0

Current 30 125 7.5

Source: Victorian Innovation Economy Advisory Board, 2006

The inducement effects of a concession are likely to differ as 
between small technology based firms, and larger more mature 
firms. At one consultation with larger companies, 82 percent of 
those present indicated, when polled, that the incentive value was 
marginal or none, and no one said the 175 percent incremental 
premium scheme influenced their R&D activity. This is consistent 
with the findings of the 2005 Business Council survey of the 
commercial imperatives driving research and innovation1. The Tax 
Working Group concluded (like many in the stakeholder meetings) 
that firms were frequently unable to use the 175 percent Premium 
strategically because the grouping rules mean that acquisition, 
merger or demerger activity prevents firms from planning their use 
of the scheme in advance. 

At the other end of the spectrum, the introduction of the Tax Offset 
element of the Concession for small tax loss firms has been highly 
successful, despite its limited coverage and the perverse effects 
of the rules around the $1 million cap on eligible expenditure on 
behaviour. This is shown dramatically in Figure 15. 

1 Business Council of Australia, Research and Development Investment by Australia’s Leading Businesses – A 
Survey of BCA Member Companies. 2004
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Figure	15:	Illustrating	the	perverse	effects	from	program	design
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Eligibility rules limit the number of firms that can benefit from the Tax 
Offset. Yet firms in tax loss are often the most innovative. Further, 
many start-up firms too large to qualify for the Tax Offset endure 
tax losses for the best part of a decade, particularly in sectors like 
biotechnology. Waiting this long to access the Concession hugely 
degrades its commercial value, particularly for firms engaging in 
high risk research. And of course many start ups are unsuccessful 
and so never access the Concession.

There is a compounding problem. While a tax loss is something 
that is potentially valuable on a firm’s books – because it enables 
a future stream of operating profits equal to those losses to be 
enjoyed before any tax must be incurred – the real value of these 
losses is threatened by a range of anti-tax avoidance provisions 
which will often make it difficult for a firm that acquires the start up 
firm from enjoying the tax loss. The Panel appreciates the necessity 
for the anti-avoidance provisions. Nevertheless it is also the case 
that in this context they badly distort the capital market for start up 
firms and as a result suppress investment in them. 

Further, tax loss firms not eligible within the current limited Offset 
scheme are robbed of one avenue for funding additional R&D 
that tax profit firms are not – namely the option of reinvesting the 
benefit from the Concession. Thus the structure of the current 
scheme discriminates against firms that are particularly important 
within the innovation system. There is also a difference in the value 
of the Tax Concession to shareholders given the operation of 
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dividend imputation.1 This means that the Concession is of greater 
value to the foreign owners of firms operating in Australia than it 
is to Australian owners. Whether or not one should discriminate 
between foreign and domestically owned firms it seems perverse to 
discriminate against domestically owned R&D.

There is another drawback of the existing structure. The Concession 
is typically accounted for ‘below the line’ which means that it 
is essentially invisible in a range of business decision-making 
circumstances. This obviously dilutes its effectiveness in inducing 
additional R&D expenditure.

A tax credit 
The Panel proposes that a non-refundable tax credit of 40 percent 
be introduced to support all R&D activity undertaken in Australia to 
replace the 125 percent R&D Tax Concession, the Tax Offset, the 175 
percent Premium, and the International Premium. It proposes further 
that smaller firms get access to a refundable credit at a rate of 50 
percent. Further the Panel proposes that the Australian Government 
dramatically lift the threshold beyond which firms are classified as 
large firms ineligible for the refundable credit. 

The refundable tax credit will put the government assistance to 
business R&D activity ‘above the line’ in firm budgets, will induce 
higher levels of expenditure by small firms, and will induce more R&D 
expenditure to be undertaken in Australia. The simpler rules and 
consistency of approach will remove much of the complexity of the 
current schemes making it easier to evaluate its impact, and to fine 
tune the concessional parameters of the scheme over time. 

In arriving at these recommendations the Panel emphasises the 
significant and direct benefit these measures will provide to smaller 
technology firms still in tax loss, including firms in key industries like 
biotechnology. The incentive should apply to any research activity 
carried out in Australia, regardless of firm ownership. 

It is important to note that a tax based entitlement scheme is 
poorly suited to supporting large joint or collaborative projects (as 
demonstrated by concerns around R&D syndication). The Panel 
reiterates the desirability for direct support mechanisms to be 
maintained in this area such as the current CRC and ARC Linkage 
programmes. 

1 In the hands of a domestic shareholder, in principle the concessional tax treatment principle takes the form 
of a loan: The tax the concession saves the firm also prevents it from passing the benefits of that tax payment 
onto its shareholders as franking credits. By contrast, franking credits are of limited use in the hands of foreign 
shareholders who do not pay Australian tax, though they may have some value in reducing withholding tax 
obligations. 
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Recommendation 8.1: The set of taxation measures outlined below 
be considered as a package and the recommendations that may lead 
to cost-saving not be adopted in isolation from recommendations to 
restore the value of incentives to firms.

Recommendation 8.2: The R&D Tax Concession be changed from a tax 
deduction to a tax credit.

Recommendation 8.3: The existing R&D Tax Concession (the 125 
percent R&D Tax Concession, the 175 percent Premium, the R&D Tax 
Offset and the International Premium) should be replaced with a Tax 
Credit in order to raise the level of business expenditure on research 
and development by providing a less complex and more predictable 
support mechanism. A 40 percent Tax Credit should be available to 
large firms with a refundable Tax Credit of 50 percent available to 
smaller firms with turnover under $50 million.

The 50 percent tax credit would provide support equivalent 
to a 166 percent R&D Tax Concession and the 40 percent tax 
credit would provide support equivalent to a 133 percent R&D 
Tax Concession. Details are provided in the Annex 8. Treasury has 
provided indicative costings for this proposal on a confidential basis 
which has given the Panel confidence that the proposals are affordable. 

The Panel has adopted the principle that all R&D expenditure 
undertaken in Australia should be supported by the non-refundable 
tax credit. This is a movement from the previous policy position 
which restricted access to R&D activity where IP ownership was in 
Australia. The Panel does not consider the focus on IP ownership 
is appropriate given the global nature of R&D and the movement 
of global enterprises across continents dependent on where 
the best environment exists, and in particular to gain access to 
capability, skills, and markets. Firms undertaking foreign-owned R&D 
expenditure in Australia would be able to access the non-refundable 
tax credit.
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Recommendation 8.4: All R&D undertaken in Australia which meets 
relevant definitions be eligible for the tax credit.

Any delay in provision of support – currently the Offset is provided 
in the year post-expenditure – has a negative impact on firms 
ability to undertake R&D. Indeed, other sources of capital are often 
contingent upon firms being able to provide assurance of existence 
of matching capital. For this reason, and providing issues of tax 
integrity and practicality are adequately addressed, we should get 
firms the benefits of assistance as soon as possible. Currently the 
benefit is paid yearly in arrears. With sensible risk management 
strategies, and perhaps for firms with a track record, it should be 
possible to make assistance available to them earlier than this.

Recommendation 8.5: Risk management models be developed to 
maximise the extent to which the refundable tax credit can be paid 
more regularly – at least quarterly in arrears. Regard should be had to 
the likely benefit relative to administrative and compliance costs and 
the need to manage risk.

The Panel considers there is no specific policy purpose to be served, 
and there may be a risk to the integrity of the R&D tax credit system, 
if overseas firms were given access to the refundable tax credit for 
firms in tax-loss. 

Recommendation 8.6: R&D expenditure undertaken in Australia by 
foreign-owned firms be eligible for the 40 percent Tax Credit but 
excluded from the refundable Tax Credit.

The breadth of R&D activities covered
Since the scheme’s inception there have been persistent tensions 
around the definition of eligible activity. In principle one would 
like a relatively generous definition because even marginal, 
incremental innovations are an important driver of growth and in 
many ways more easily copied than more fundamental innovations. 
Unfortunately, however, the abuses to which such a course would 
lead make it impracticable. 

The Panel would like to see the Concession made more widely 
available to innovators in services but acknowledges the practical 
difficulties. We propose some further work in this area, but expect 
that it will be difficult to take the Concession far beyond the 
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technical risk taking on which the current Concession is based. This 
means that where government is seeking to encourage innovation, 
particularly in services that do not rely on R&D with substantial 
technical risk, it is likely that more specific programs will need to be 
developed. 

One area in which the Panel considers progress is possible is 
software development. Providing it is technically risky software 
development is eligible for the R&D Tax Concession. In addition it 
must be made available for multiple sale or lease. The Panel accepts 
that this is not an ideal situation because some such projects would 
both be worthy of assistance and might not go ahead without it. 
However we accept that the rule is there to prevent what would be 
large claims from large firms – for instance in retail and banking – 
on projects that would proceed without government support. 

On the other hand, there is one area in which it is clear that 
there will be substantial spillovers from software development. 
Where firms develop open source software and donate the code 
from their development back to the open source project, this will 
generate clear spillovers for the rest of the community which will 
be able to access their developments. It is hard to think of a more 
straightforward case for government support. The Panel accordingly 
recommends that R&D on open source programs should qualify for 
the multiple sale test. Given the pervasiveness of positive spillovers, 
it may also be cost beneficial to relax somewhat the degree of 
technical risk required in relation to open source software. 

In recent years several firms have been successful in the aggressive 
use of the R&D Tax Concession to make claims for a very large 
share of expenditure in large one-off projects like mines and civil 
engineering. These claims have demonstrated that some aspect 
of the project is new and technically risky. This having been done 
it has been possible, despite the efforts of the Australian Taxation 
Office, to claim as much as 80 percent or more of all investment 
expenditures in the project. 

The Panel appreciates that such ventures are both risky and 
innovative. At the same time it is clear that such ‘whole of 
mine’ claims are gaining for themselves a degree of assistance 
disproportionate to the benefits available to many other innovative 
projects. While they are also being undertaken by firms with very 
good access to capital, it is also true that capital markets are averse 
to risks in long term technology projects. This is an issue which 
needs to be addressed in its own right, and not by default through a 
general tax concession.
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For this reason the Review considers that, to protect the revenue 
and the continued viability of the R&D Tax Concession, measures 
should be taken to limit the degree to which such projects can 
qualify for the Tax Concession. These could include amending 
legislation in relation to the definition of R&D for the Tax Credit and 
the development of more comprehensive guidelines by Innovation 
Australia to improve the targeting of the Tax Credit on worthwhile 
innovation. 

In the time available for the Review the Panel was unable to satisfy 
itself as to how best to deal with this problem. If the matter cannot 
be satisfactorily dealt with by refining the definition of R&D, the 
best that can be done may well be the imposition of some ceiling 
on the extent to which any project of a particular scale should be 
able to qualify for the Concession, and to limit the nature and extent 
of ‘directly related costs’ which may be able to be claimed against 
eligible R&D activities. 

Recommendation 8.7: Refinements should be made to clarify the 
activities that should be supported by the Tax Concession or new 
Tax Credit. Further exploration may be warranted to see if there are 
practicable ways of expanding the definition of eligible activities to 
include some of the less technically risky activities involved in innovation 
in services. In the immediate term:  

R&D on open source programs should qualify for the multiple sale •	
test;

guidelines should be reviewed to clearly identify what is eligible •	
activity; and

appropriate measures be taken to heavily constrain ‘whole of •	
mine’ and similar claims against the existing R&D Tax Concession 
program or proposed Tax Credit program.
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market facing programs

The key actors in innovation in the economy are firms and their 
people. The effectiveness of the national innovation system is 
therefore highly dependent on agile firms accessing knowledge and 
information, adapting it and developing new innovative services, 
processes and products.

The goal of market enablement is to increase the diversity and 
range of innovative skills, projects, investments and firms in the 
Australian economy. Entrepreneurship researcher Professor Scott 
Stern of Northwestern University says:

For policy purposes, it is important to emphasise 
that the benefits from programs and policies that 
support entrepreneurial ventures cannot be counted 
simply by examining the success stories. An equally 
important contribution arises from the experimental 
process itself – by learning about the constraints and 
challenges in a particular environment, and by placing 
pressure on more established firms to improve their 
technology, market position and organisation. 1

Governments can create environments that equalize opportunities 
for learning and experimentation that are the driving force of diverse 
innovative endeavours.2

Governments can help firms, particularly small and medium-sized 
firms, to innovate through facilitation of skills development, 
establishing mechanisms for collaboration and assisting them to 
access capital. 

1 Stern S., Economic Experiments: The Role of Entrepreneurship in Economic 
Prosperity, Melbourne Review, 2(2), November 2006, p.56.

2 See also, Nathan Rosenberg, Economic Experiments, Exploring the 
Black Box, Cambridge University Press: Cambridge, 1994.
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The range of support mechanisms in Australia directed to 
assisting firms to innovate was mapped and examined in detail 
by the Intergovernmental Working Group established by the 
Panel (see Annex 9). The Panel found that programs fitted into 
innovation’s three facets as illustrated in the diagram below. 

Building on Chapters 3 and 4, this chapter sets out where 
it is appropriate for the Australian Government to support 
business innovation. It builds on the particular needs of firms 
in the Australian innovation system, particularly small and 
medium sized firms, to identify, absorb and adapt innovations 
from overseas – the 98 percent – and from our own strong 
public sector research organisations. Importantly, it looks to 
provide a streamlined approach to business innovation by 
suggesting a limited number of complementary programs. 

Figure 16: Australian Government program 
coverage of the innovation system
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Having regard to submissions and roundtables, three areas are 
highlighted for action:

Building the capacity of firms to absorb and incorporate new •	
knowledge;

Facilitating collaboration among major players – especially firms •	
and universities and PFRAs; and

Facilitating capital market formation.•	
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Building	the	capacity	of	firms	to	absorb	
and incorporate new knowledge
Business innovation involves firms acquiring, absorbing 
and applying knowledge from all sources.

Proof-of-concept program
Strong representation was made to the Panel about the need 
for a proof of concept program which assists small and medium 
sized firms – firms without the necessary capital to test new 
concepts and at a stage when high risk means that no third 
party investor is prepared to assist. These firms do not have 
the cash needed up front to utilise the R&D Tax Concession:

There is an important funding gap for the exploratory stage 
(proof of concept) of the development of innovation1. 

Lack of ... funding prevents industry being able to assess 
whether the research is relevant to possible market needs2.

The program would be directed at firms who lack the capital to 
undertake the project and who cannot demonstrate the degree 
of due diligence required to obtain private sector investment. 
The Panel proposes that the program require repayment 
when profits are achieved through royalty payments.

Such a program will keep our innovative firms in Australia, 
enabling them to grow here and build expertise, and to leverage 
private sector funding. We urge that where appropriate firms are 
identified through Enterprise Connect or COMET, they should be 
able to get fast track access to the new program and thereby 
reduce transaction costs at a vital stage of their life cycle.

Recommendation 9.1: A Competitive Innovation Grants Program 
should be introduced to assist innovative firms, with limited access 
to capital, in the high risk, proof-of-concept and development stages. 
This program would be targeted at projects addressing identified 
national priorities for innovation.  Successful firms would be required 
to repay grants from the royalties or earning streams accruing from 
commercial success. The program would seek to assist 200 innovative 
firms annually at a cost of $150 million per year. 

This program will complement the Auxiliary Program 
proposed in the CRC Review and the proposed Small 
Business Innovation Contracting program.

1 Science Industry Australia – Submission no. 610, p. 15
2 Australian Institute for Commercialisation – Submission no. 91, p. 4
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Extending the Enterprise Connect program
Enterprise Connect is a new program introduced by the Australian 
Government in 2008 to support the growth and competitiveness of 
Australian SMEs. It involves manufacturing centres and innovation 
centres located across Australia. Through the manufacturing 
centres, firms are able to undertake a business review (undertaken 
by experienced business advisers) at no cost and obtain matching 
funding, through the Tailored Advisory Services, to implement 
changes identified by the business review. The current focus of the 
business review is on:

the strengths and weaknesses of the firm;•	

strategic business issues;•	

potential areas for business improvement; and,•	

potential areas for growth.•	

The Enterprise Connect Innovation Centres have been established 
to address specific areas: remote enterprises; innovative regions; 
mining technology; creative industries; and clean energy. Thus 
the Government is channelling support into key areas of national 
focus to concentrate resources for the national benefit.

Given the importance of the business innovation skills, the Panel 
recommends that the Enterprise Connect program be expanded 
to include assistance to build innovation performance and 
capability in firms. Services firms are a very important sector of 
our economy and they should have greater access to support 
through the Enterprise Connect network. Indeed the definition 
between manufacturing and services activity is often blurred 
and services are a critical element of most innovative activity. 

Continuing and expanding the COMET program
The COMET program is almost 10 years old – when introduced 
it was a new style of program which works by providing tailored 
services to early-growth stage and spin-off companies to help 
commercialise their innovations. The COMET program was 
reviewed favourably in 2007–08. It has been able to assist the 
firms it supports to get third party funds from groups such as 
business angels, thereby resulting in $6 being invested for every 
$1 expended on the program by the Australian Government. 

The COMET program is delivered at arms-length by private sector 
Business Advisors who assist companies ready to take an idea 
to market to identify the services they need to attract growth 
capital. One important success factor is the recruitment of the 
quality advisors or intermediaries. The COMET program is due 
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to end in 2010–11, and the level of funding is modest – around 
$15 million per annum – for the skills development in firms and 
the level of private sector investment it facilitates. The Panel 
sees an opportunity for possible alignment or more formal 
linkages between COMET and Enterprise Connect in the longer 
term, but would advise that some time be given to Enterprise 
Connect to become embedded before this is examined. 

Recommendation 9.2: The COMET program be expanded and 
continued for another five years, noting the scope for greater leverage 
arising from strong linkages to the Enterprise Connect initiative. A 
funding increase of at least 25 percent would maintain the levels of 
service and provide wider coverage across Australia. Further increases 
to extend the program’s coverage should be considered in conjunction 
with the evolution of the Enterprise Connect network.

Facilitating collaboration among key 
players	–	especially	firms,	research	
institutions and universities
Collaboration is critical for our relatively small national innovation 
system. Through collaboration we build skills, we concentrate 
and focus action and it also assists both building the absorptive 
capacity of firms and research providers as well as increasing the 
opportunity for further attraction of investment into Australia. 
After all, firms and research providers, whether in Australia 
or overseas, are the key players in the innovation system.

Collaborating to a purpose
The recent Report on the Review of Cooperative Research Centres, 
Collaborating to a purpose, emphasises the value of collaboration 
to Australian productivity. It describes the various structures 
for collaboration: simple partnerships between suppliers and 
customers; networks linked to common interests; associations of 
like industries; industry associations; applied research institutes; 
research collaborations between Australian institutions and research 
institutions overseas; formal joint ventures and entities such 
as CRCs; and the ‘mass collaboration’ that is being increasingly 
enabled through advances in internet and broadband technology. 

It acknowledges that government support for collaboration occurs 
through a number of formal programs, including: the CRC Program; 
the Industry Cooperative Innovation Program; rural Research and 
Development Corporations; Australian Research Council (ARC) 
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programs such as the Centres of Excellence, the Research Networks 
and the ARC Linkage Grants; National Health and Medical Research 
Council (NHMRC) Program Grants; and many State and Territory 
Government programs. 

And it emphasises that collaboration:

enables intellectual and capital resources to be brought together •	
to create higher quality and more effective, integrated and robust 
outcomes that cannot effectively be achieved by individual players 
acting alone; 

can be a means of getting scale and overcoming fragmentation •	
caused by distance, diverse jurisdictions and the smaller resource 
base of Australia;

enables government and government agencies to be partners not •	
just facilitators, which is of particular relevance in solving social 
and environmental public good problems;

promotes cross-fertilisation of ideas and mutual understandings •	
and can help obtain commitment to decisions and outcomes;

encourages the transfer of skills and knowledge, and the •	
translation of new ideas into products and services; and

is an important means of providing R&D support to small •	
to medium enterprises (SMEs) and service industries, 
on which so much of Australia’s economy relies.

The Review of the CRC program also refers to two studies: 
one by the (then) Department of Industry, Tourism and 
Resources in 2006 which found that businesses which engage 
in collaboration were found to be 70 percent more likely to 
achieve ‘new to the world novelty’ or ‘creative innovation’; and 
an ABS 2005 study which found that Australian firms which 
do collaborate typically collaborate with other firms and not 
with research organisations or governments. But it warns 
against the potential for ‘hollow’ collaboration – collaboration 
aimed at accessing funds rather than real benefits – or forced 
collaboration, which can lead to significant inefficiencies. 

The report shows that it is important to ensure that government 
support for collaboration focuses on promoting the benefits 
for firms – especially SMEs and firms in the service industries 
– in drawing on the capacities of research providers, and 
encourages the development of long-term relationships.
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Recommendation 9.3: A portfolio of collaboration and linkage 
programs be maintained  to support productive partnerships in the 
National Innovation System and with partners globally. 

Recommendation 9.4: The recommendations in the Review of 
the CRC Program Collaborating to a Purpose should be acted on 
immediately though Government should weigh carefully responses to 
the CRC Review drawing attention to serious anomalies arising from 
the recommendation encouraging cash and in-kind contributions  
from research providers.

An innovation vouchers scheme
Building the absorptive capacity of Australian firms is critical 
for their uptake, adoption and adaptation of overseas 
technologies and services. This type of activity makes up 
over 80 percent of Australian firm innovation. Yet many firms 
cannot take advantage of the new technologies and services 
because of low awareness or confidence and capability.

The Innovation Vouchers Subsidy Scheme is an initiative of 
the Dutch Ministry of Economic Affairs introduced because 
small and medium sized enterprises are important to the 
knowledge economy in the Netherlands. Innovation vouchers 
were introduced to allow ready-to-go knowledge in the research 
community to play a role in developing new products, processes 
and services and also to initiate linkages between firms and 
researchers. An innovation voucher enables SMEs to collaborate 
with the research community by submitting research questions 
to them. The vouchers are aimed at promoting the transfer 
of knowledge between the research community and SMEs.

This initiative has been seen as a best practice program 
throughout Europe. It has been adopted in other 
regions of Europe including the United Kingdom. 

With the increasing uptake of the scheme there has been a trend 
towards countries increasing the size of the voucher, up to  
EUR 100 000 (A$170,000) in some cases. This customised 
approach to the scheme has assisted with its adaptation 
into other jurisdictions. It has also been reported that 
almost all enterprises are satisfied or very satisfied with 
their voucher outcomes in evaluated schemes. 
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Recommendation 9.5: A pilot linkage voucher scheme be introduced 
via the existing Enterprise Connect and COMET programs to improve 
innovation linkages between small and medium sized enterprises 
and the research community. Each voucher would be worth up to 
$15,000 and would be used to fund collaboration between the small 
firms and a public sector research organisation. The program would 
link 5000 firms per year with public research agencies at a cost of 
$50–$75 million per year.

This proposal varies from the European model which is based on 
a lottery where the firm can obtain a voucher to be redeemed 
through a university within a given timeframe. What is proposed 
here is a system where an intermediary assists the SME to identify 
the opportunity and to bring the two parties together. The voucher 
means the university gets the payment, and the intermediary reports 
through Enterprise Connect and/or COMET on what is achieved.

University-based collaboration
Universities are an additional but often under-recognised base for 
innovation collaboration.

Professor Allen Hughes1 analysed the nature of university- 
industry relationships in the UK and the US in innovation-
active firms and made some interesting observations. His study 
found that licensing and spin-off activity can be significant for 
some universities and some sectors but are only a small part 
of the story of how universities contribute to innovation in the 
broader economy. It found that both US and UK universities are 
relatively low in frequency of use as direct sources of knowledge 
for innovation, while customers, suppliers, competitors and 
the firms’ own internal knowledge are the dominant knowledge 
sources for business innovation. Though the proportion of 
businesses that reported universities as a source of knowledge 
was higher in the UK than in the US, in the US the firms place 
more importance on this knowledge source, suggesting that 
quality rather than quantity of collaborations is important.

1 Hughes A., Innovation policy as a cargo cult: myth and reality in knowledge-led productivity 
growth. Centre for Business Research, University of Cambridge Working Paper No. 348. 2007.



9

119

Professor Richard Lester identified four broad categories of 
engagement between universities and the wider economy1:

universities’ role in developing human capital;1. 

universities’ role in adding to the knowledge 2. 
production (for example technical literature, 
patents, software and hardware prototypes);

increasing local capacity for scientific and 3. 
technological problem solving; and

providing space for open-ended conversations 4. 
about industry development pathways and new 
technological and market opportunities.

The role of public space
The fourth category – public space – is very significant and can take 
many forms including meetings, conferences, industrial liaison programs, 
standard forums, and entrepreneur and investor forums. Though these 
conversations are not initiated to solve specific problems, they often 
generate ideas that become the focus of problem solving and ultimately 
perhaps commercialisation both in industry and universities. 

Governments can use their higher education funding and 
accountability relationship to encourage this university role. 

The Panel recognises the importance of the ‘open space’ role for 
universities and considers that this aspect of ‘open space’ is highly 
relevant to the university contributing to innovation in the community.

Facilitating capital market formation
The lack of risk capital for early stage ventures is a recurrent 
theme in the literature on innovation, and the issue was 
addressed by the Tax Working Group supporting the Panel. 

There is a global and systemic funding gap in the availability 
of finance for early stage ventures and small technology 
businesses. This, in itself, is not a market failure: it is a signal that 
markets are working precisely because private equity providers 
eschew the higher risk investments in early stage ventures.

There are typically four challenges in supporting the emergence of 
new firms and activities, especially technology based enterprises:

The first challenge is to bridge the funding gap between R&D or •	
an innovative idea, and its subsequent commercialisation as a 
viable operation.

1 Lester R, Universities, innovation and the competitiveness of local economies. Industrial 
Performance Centre, Massachusetts Institute of Technology, IPC Working Paper Series. 2005.
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The second challenge involves recognising the different •	
characteristics of possible start-up strategies,1 putting the 
role of venture capital into a wider context, and recognising 
that there are various models for commercialisation. 

The third challenge, relating specifically to capital markets, •	
is growing and retaining a cadre of experienced professional 
fund managers and promoting informed financial markets and 
institutional investors.

Finally, small ventures face huge challenges with information •	
asymmetries and difficulties with the key ‘search and 
discovery’ functions that underpin an innovation system.

Attracting international venture capital to Australia
While the venture capital market as a whole is growing in size (as 
measured by committed capital) and number of firms in the last 
decade, Australia remains a modestly sized market and is among 
the smallest in developing private equity markets. The level of 
venture capital relative to total private equity investment in Australia 
is also considerably less than in many other countries.2 One of 
the structural impediments to venture capital in Australia is the 
difficulty of maintaining close links with US venture majors, many of 
which are influential in downstream funding rounds for companies. 
We consider there is merit in a near term strategic objective of 
attracting one or more major US venture capitalists to Australia, 
perhaps in the context of encouraging them to use Australia as 
base for their expanding Asian investment interests. Strengthening 
Australian links into US capital markets should be a major objective. 

Recommendation 9.6: The Government consider strategies to attract 
international venture capital fund(s) to Australia as the base for 
investment in the Asia Pacific region, with the short term objectives 
of attracting a major US venture capital firm to Australia and 
strengthening Australian links into US capital markets.

Increasing the ABS’s data collection capacity
One of the key challenges of managing policy in the area of venture 
capital is the availability of data. The ABS has undertaken surveys 
of the venture capital and later stage private equity markets 
from 1999–2000. It has only been since 2005–06 that the data 

1 Connell D., Innovation and Procurement Policy - The politics of industry policy changes in 
the UK. Innovation Leadership Forum, 3 October 2007. David Connell of the Centre for Business 
Research at the University of Cambridge provided useful insights here. He expounded these ideas 
at a forum on government procurement and innovation in Canberra in October 2007.

2 Paper by Professor Josh Lerner provided to the Expert Group carrying out 
the Review of the Australian Venture Capital Industry in 2005.
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has been disaggregated and information provided specifically on 
venture capital. It is important that the collection and reporting of 
appropriate and reliable statistical data is maintained to monitor 
trends in the industry and to assist in assessing the ongoing impact 
and contribution of the venture capital industry and government 
assistance programs.

Recommendation 9.7: The ABS be appropriately resourced to undertake 
annual collections of venture capital data to enable effective tracking 
of the market and the impact of government support.

Maintaining the Innovation Investment Fund Program
The latest available data shows that while total venture capital (pre-
seed to early expansion) has increased overall, in 2006–07 capital 
was being directed away from the very early stages of venture 
capital to the later early expansion stage. This indicates the need 
for funds that continue to invest at the pre-seed to start-up stages.

The limited data available reinforces the views expressed in 
submissions that there remains a systemic market failure in the 
absence of continuing government support. 

Of the current participants in the venture capital industry, the 
Australian Government is best placed to provide effective policies 
and programs to address the factors underlying the systemic market 
failure and foster a sustainable venture capital industry in Australia.

To that end, the effect of the rules governing investment and 
disinvestment should be monitored and reported on annually by 
Innovation Australia with a view to its recommending variations in 
response to any marked market volatilities. 

In the case of current measures to address the low levels of early 
stage equity investment that is available to firms, the panel stresses 
the importance of continuity and predictability around support 
measures, the need for and value of which has been demonstrated 
in the US. This is even more so in periods of global financial 
volatility. As noted in many of the submissions, and especially 
those around the termination of the Commercial Ready program, 
institutional support for venture capital in Australia is very immature, 
and fragile. Only very limited progress has been made in attracting 
substantive engagement by the pension funds. 

The Government currently has two specific programs 
supporting capital raising by early stage companies; the 
Innovation Investment Fund (IIF) and the Pre Seed Fund (PSF).
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The Innovation Investment Fund program commenced in 1997 with the 
aim of encouraging the commitment of private capital by providing 
capital from the government (at a ratio of 1:21 for co-investment in new 
innovative ventures). Since the first round in 1997, two more rounds have 
been established.

The review of venture capital conducted in 2005 found that the IIF 
program was effective and agreed to the Third Round of funding which 
is now underway, with $200 million to be matched on a one-to-one basis 
with private sector funding over five successive years. Each of ten new 
funds will have $20 million from the Australian Government. As at the end 
of 2007, 87 companies have found capital through the IIF scheme. 

Recommendation 9.8: The Innovation Investment Fund program be 
maintained, with a fourth round implemented after 2012. The primary 
objectives of this fourth round be: 

to invest in high growth potential firms; •	

to expand the pool of skilled fund managers; •	

to build downstream investor confidence in follow-on investment; and•	

to build institutional fund confidence in supporting early stage Funds.•	

To facilitate effective monitoring of the impact of government 
support to grow early stage ventures in Australia, adequate data on 
investee firms supported through the program should be collected to 
support robust longitudinal analysis. Ten new funds over 5 years to be 
established at a cost of $300 million over 15 years.

A new round of pre-seed funds
The Pre-Seed Fund program was announced in 2001 to assist 
commercialisation out of public sector research organisations. 
Five pre-seed funds were set up and most are now approximately 
70 percent committed.2 

The Tax Working Group considers that this program has had a 
major impact on the very early stage of support for ideas emerging 
from universities and other areas of public sector research. It has 
encouraged the establishment of similar commercialisation funds 
by groups of universities, such as Uniseed, and these funds have 
syndicated with Pre-Seed Funds. A further welcome development 

1 The Government funding is matched by the private sector up to a maximum 1:2 basis.
2 Source: AusIndustry, Department of Innovation, Industry, Science and Resources.
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in this area has been recent entry of a global pre-seed investment 
operator,1 which brings the additional advantage of international 
market linkages and the ability to broker or aggregate development 
partnerships globally. 

One major problem with the scheme has been the $1 million cap 
imposed on investments by the Pre-Seed Funds. The policy intent 
of the cap was to ensure that investments remained at the very 
early stage. However, the cap has had the unintended consequence 
of stranding investee companies when follow-on funding has been 
difficult to find in a timely manner. The modification of the cap is 
recommended. The Panel also notes that the initial First Round has 
committed nearly all funding.

An evaluation of the Pre Seed Fund, not publicly released, has 
shown that for $1 of government funding, the investee companies 
on average raised around $4.30 of private capital or in-kind support. 
This indicates a high level of leverage from the government support. 

Recommendation 9.9: The Australian Government immediately 
establish a second round of Pre-Seed Funds. In further rounds the 
current absolute $1 million cap per investee firm should be changed 
to a maximum $1 million cap on the first tranche of investment, 
recognising the high risk nature of this early stage of investment 
where the availability and timing of alternative follow-on investment 
is uncertain. Four new funds should be established at a cost of 
$100 million over 15 years.

Encouraging angel investors
In addition, to the assistance provided by venture capitalists, 
firms at the early stage also often receive capital assistance 
from Business Angels. As investors, Business Angels tend to be 
actively involved in their investee companies, and usually bring 
considerable business acumen and experience to their start-ups.

A 2007 study2 found that the Australian business angel market 
is active and appears to be growing. It also noted the large 
investment by business angels in companies that are clients 
of the COMET program. Although data are not available, 
indications from comparator countries suggest that business 
angels are becoming an important source of very early 

1 Imprimatur Capital 
2 Vitale M., Study of the Business Angel Market in Australia. Department 

of Industry, Tourism and Resources, June 2007.
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stage investment. Organised groups of angel investors have 
recently emerged in Australia and there are reports that this 
is supporting greater investment syndication and information 
flows. Tax incentives for investor vehicles (such as the Early 
Stage Venture Capital Limited Partnership program) operate 
in closely related markets and there may be a case to extend 
these provisions to angel investors on some basis. 

Recommendation 9.10: Modest facilitating grants to organisations 
of angel investors should be provided to support an increased profile, 
networking, and an ability to mount investor-education programs.



10

125

innovation in government

At least compared with other countries, Australia’s public sector 
is relatively innovative. Looking back a century or more, we have 
introduced some important governmental innovations before other 
countries, from votes for women to the secret ballot. More recently, 
since the early 1980s we have been a world leader in economic 
policy reform which has included the reform of government 
economic institutions. Thus, we have corporatised and privatised 
government owned businesses to improve their productivity and 
introduced access regimes to enable better commercial access to 
national monopoly assets, whether they are owned by government 
or privately. We have designed markets in the place of centrally 
planned service delivery, as in the case of the Job Network, and 
produced award-winning innovations for rationalising government 
service delivery, as in the case of Centrelink.

One important theme of government innovation in Australia has 
been the way in which we have expanded the use of existing 
government delivery platforms. Thus we have used our tax 
administration to deliver the world’s first income contingent loans 
system in the form of the Higher Education Contribution Charge 
(HECS) introduced in 1989 and expanded since then. 

The Child Support Agency was similarly built around the 
infrastructure provided by the tax system. Replacing a ramshackle 
court-based enforcement system, the Child Support Agency 
enforced maintenance collection through the Australian Taxation 
Office using administrative formula rather than judicial process to 
determine the level of maintenance. The efficiency of enforcement 
was dramatically improved, thus lowering costs and improving the 
equity of Australian society.

There are other areas in which HECS style loans may be appropriate. 
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Recommendation 10.1: Consider extending the platform created to 
enforce payments and administer income contingent loans through 
the tax system; for instance, by extending income contingent 
loans for tertiary education outside universities and for sole trader 
entreprenuers seeking to fund innovative projects.

Innovations such as those outlined above are introduced by those 
at the top, with ministers announcing policies and senior public 
servants directing their agencies to implement them. As issues 
grow more complex, however, those at the top of organisations 
do not have information that those further down the hierarchy 
may have.

We have known since before suggestion boxes were first introduced 
into factories that innovation both within firms and elsewhere is 
often sparked by middle managers and those at the ‘coal face’ with 
specific knowledge of the issues. As Borins reports:

The data from both the US and Commonwealth 
innovation awards showed that frontline staff and 
middle managers are the most frequent initiators of 
public management innovations. This is a surprising 
result, given the traditional impediments to innovations 
emanating from that level in the public sector. It leads 
to the question of how public sector organizations can 
be made more supportive of such innovations.1 

Australian governments have been good at encouraging ‘bottom 
up’ innovation where they have established markets in the place 
of bureaucratic controls – as for example in the case of the Job 
Network or emissions trading. Outreach programs like Landcare 
have also fostered innovation at the community level to solve local 
environmental problems. 

Targets and benchmarks have also assisted innovation in some 
cases – for example, where they have been imposed in Victoria and 
South Australia to reduce the compliance burden of regulation. 
CPI-X (price cap regulation) for utilities has likewise been adopted 
to maximise utilities’ incentives to innovate. On the other hand, too 
strong an emphasis on targets and top-down command can in fact 
be highly inimical to successful innovation and better performance 
on the front line2.

1 Borins, S., The Challenge of Innovation in Government. The IBM 
Centre for the Business of Government. P. 5. 2006.

2 Muligan, G. and Albury, D., Innovation in the Public Sector, Strategy Unit, HM Cabinet Office, UK, 2003.
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A critical means by which innovation can be encouraged from 
the bottom up is to build institutions which actively seek to elicit, 
encourage and respond constructively to feedback from whoever 
has a good idea. In this regard the private sector has so far 
outshone the public sector, and governments around the world have 
only recently begun to address the issue. So far Australia has not 
been a leader.

From the late 1970s on, and particularly following the leadership 
of Japan’s automotive industry, businesses seeking bottom-up 
innovation have instituted a whole range of strategies to encourage 
and empower people throughout their organisations to innovate. 
Ideas for improvement from employees, suppliers and customers 
have been assiduously cultivated. In addition, business has used 
awards to provide recognition to individual innovators or successful 
teams. ‘Suggestion boxes’ have been supplemented with additional 
resources and privileges for bringing innovative proposals to the 
‘front of mind’ of the relevant agency.

One promising institution is Shell’s ‘Gamechanger Program’ 
which invites employees, suppliers and indeed members of the 
public to make proposals to improve its operations via a website. 
Proposals are assessed by a small team that reports directly to 
the CEO and has access to 10 percent of Shell’s R&D budget. This 
provides a check on the ability of middle management to block the 
development of new ideas. Those proposing ideas that are assessed 
as promising are invited to meet relevant company officials within 
two weeks of their submission. In 2000, the Singapore Government 
introduced something similar. See Box 4.

Box 4: Singapore’s Enterprise Challenge
The Singapore Government’s Enterprise Challenge (TEC) initiative assesses and funds innovative 
and risky proposals that have the potential to create new value or significant improvements 
to the delivery of public service. Projects are chosen by a board that includes business 
entrepreneurs, area experts, and senior public servants.

TEC provides an open platform (through funding and test-beds) for radical innovations from any 
sector that need to be trial tested so that their feasibility and practicality can be proven. Anyone 
with a promising idea can submit a proposal. 'Public agencies often prefer to stick to tried-and-
tested solutions,' said Dr Tan Kim Siew, Chairman of TEC. 'They are hesitant to adopt new ideas 
or innovations which may fail … thereby wasting their time and resources. Being public officials, 
they will be concerned with auditors faulting them for wasting public funds. This is where TEC 
comes in. We take the risk, wholly or partially, for them.' 

Source: Singapore Prime Minister’s Office, Public Service Division, 2000.
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We know of no such program in the Australian government but 
Victoria has just begun experimenting with mechanisms for 
initiating ‘bottom up’ policy innovation with a pilot of a staff based 
suggestions program which has been enthusiastically received within 
the Department of Premier & Cabinet. See Box .5

Box 5: Policy Idol in the Victorian Public Service
Policy Idol was a competition run in 2007 to capture staff-led innovation across Policy and 
Cabinet Group (PCG) within the Department of Premier and Cabinet (DPC). It arose out of a 
planning day for one of the branches, in which staff expressed the view that they would add 
value to the organisation and public policy more generally by capturing bottom-up ideas for 
public sector improvement.

Once the idea was endorsed by PCG, policy officers at all levels were asked to email their policy 
ideas to a coordinating branch. Entrants were offered the opportunity to further investigate their 
topics during a week in which they would be taken offline from their normal work tasks.

A total of eight entries were received, in areas including real estate, health care, service delivery 
frameworks, behaviour change and infrastructure development. 

All entrants then ‘pitched’ their idea to a DPC senior executive panel, comprising a Deputy 
Secretary and an Executive Director of PCG. The prize for the winner was one week ‘off-line’ to 
conduct a feasibility study into the topic. It is now anticipated that Policy Idol will be run annually 
and expanded across other areas within DPC.

Source: Victorian Department of Premier & Cabinet.

Mechanisms of challenge
Often a new idea fits uneasily into an old world. When Australia led 
the world in developing vehicle security technology in the 1990s 
one might argue that the keyless car was the next logical step. 
Logical it may have been, but legal it was not. Australian Design 
Rule 25 prevented the introduction of the keyless car, requiring as 
it did door locks with four mechanical barrels. Clearly mechanisms 
must be developed to facilitate innovation in such circumstances. 
In regulation Australia pioneered a mechanism called 'request 
and response' which invited feedback on regulation. However the 
mechanism was not well publicised or promoted, and offered little 
more than an undertaking to consider improvements. After a period 
of some years the availability mechanism was terminated, having 
been used no more than four times in any one year.1

Mechanisms of challenge can be made to address such problems. 
Thus for instance part of the UK’s attempt to improve regulation 
involves a public ‘suggestion box’ site2 launched in May 2007 to 

1 Lateral Economics, Beyond Taylorism: Regulating for innovation. Some ideas for discussion for the 
National Innovation Agenda, 2007, available at http://www.lateraleconomics.com.au/outputs.html. 

2 http://www.betterregulation.gov.uk/,

http://www.lateraleconomics.com.au/outputs.html
http://www.betterregulation.gov.uk/
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which anyone can make submissions publicly documenting problems 
with red tape and proposing means of improving them. Proposals 
are publicly responded to within 90 days and action on progress is 
publicly reported. The mechanism has already made some progress 
in cutting red tape. 

The UK has also pioneered other legal innovations none of which 
have been hugely transformative, but which have attempted 
to build mechanisms of challenge, and mechanisms by which 
innovations can take place notwithstanding regulatory and other 
administrative obstacles.

Building on this, exciting new possibilities are now emerging for 
government from the collaborative use of internet technologies and 
platforms otherwise known as ‘Web 2.0’. 

In the US, crime is being tracked by neighbourhood, combining 
city crime statistics with Google’s online maps1 . In Los Angeles, 
Neighborhood Knowledge California2 identifies communities at 
economic risk by tracking tax delinquency, fire violations and other 
signs of deterioration. The federal government has launched several 
wikis, which permit officials to post information and expand on it 
until a consensus is reached. 

Among the most interesting of these experiments is Intellipedia. 
Born from an internal essay competition, Intellipedia is a cross-
departmental platform of collaborative tools including wikis. 
Officials at the Central Intelligence Agency (CIA), Federal Bureau of 
Investigation (FBI), National Security Agency (NSA) and other US 
intelligence agencies share information and even rate one another 
for accuracy in password-protected wikis, some ‘top secret’. Users 
are told, ‘We want your knowledge, not your agency seal’. 

The possibilities here are so substantial, so full of promise (and 
sometimes so challenging to existing cultures) that it is neither 
possible nor desirable for this report to spell out comprehensively 
what might or should occur. Furthermore, many developments 
will and should occur ‘organically’ within agencies rather than in 
response to the dictates of others.

Be that as it may, there are some principles according to which we 
may be able to make progress. The most fundamental principle is 
that Governments should be as open as possible to experiments 
with Web 2.0 approaches. Importantly, they should seek to learn 
from those that are successful but should expect, and educate the 
public to expect, that many initiatives will not fully succeed.

1 http://chicago.everyblock.com
2 http://nkca.ucla.edu

http://chicago.ev
http://nkca.ucla.edu/
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Recommendation 10.2: An advisory committee of web 2.0 practitioners 
should be established to propose and help steer governments as 
they experiment with Web 2.0 technologies and ideas. At least five 
substantial experiments should be established in different areas within 
two years to be evaluated within three. The Minister for Finance and 
Deregulation should have carriage of the initiative.

Experimentation and evaluation: a new 
‘biological’ model of government innovation
A key theme of modern innovation is the loosening of hierarchical 
routine. Yet the keystone of such an approach is a culture of 
evaluation. Without knowing what is working and why, suggestions 
for improvement and the experiments that emanate from them 
stand for nothing. Accordingly, it is crucial that evaluation becomes 
a central part of the way governments operate.

Continual internal measurement of results and evaluation is crucial 
to the productivity improvements that total quality management 
has unleashed in business. It has yet to take firm hold within 
government. And the measurement of performance so that external 
evaluation is possible is the sine qua non of successful and cost 
effective government innovation. 

Where new programs are brought into existence, one of the most 
important things to establish at the outset is the ‘base case’ or 
the state of affairs before the program has had a chance to be 
implemented. The Panel has been dismayed at how frequently 
programs are instigated without a coherent evaluation strategy or 
budget or even baseline data which might be used to determine 
the success or otherwise of the program after the event.
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Box 6: When schemes are capped 
Assistance schemes often operate under expenditure caps placing their administrators in a quandary as 
to how to ration access to a scheme. Here notions of fairness can play havoc with efficiency. Modulating 
the extent of assistance after the event is a means that is often used – for instance in the Automotive 
Competitiveness and Investment Scheme. Modulation must be one of the worst possible options 
available. This is because, once firms are uncertain of the level of assistance they will receive when 
committing to a project they are unlikely to take that assistance into account in their decision making. 
What assistance is ultimately received is then a windfall. 

Wherever a scheme is capped, projects should be chosen for funding according to scheme objectives, 
rather than modulation of assistance rates. Further, where such caps are administered, this provides 
an excellent arena in which to run ongoing, usually small scale, randomised trials – so that hypotheses 
about what works can be tested in an ongoing way and criteria for allocating assistance optimised. 

One major source of recent innovation in government has been 
massively increased attention to early childhood development. 
This is largely the result of the quality of the data on the effects 
of early childhood intervention generated in randomised trials in 
the US in the 1960s. Economists like Nobel Prize winner James 
Heckman have been able to use data from the trials to claim 
with much more confidence than they otherwise would have had, 
that early childhood intervention has a high rate of social and 
economic return.

Randomised trials provide a 'gold standard' of data for evaluation 
and should be used far more in Australian policy making. There is 
any number of areas in which they would be useful. As Andrew Leigh 
argued to the Panel:1

[W]hat is needed in tackling our toughest social 
problems is not more ideology, but an evidence-based 
attempt to find out what works and what does not. 

The Panel strongly agrees. Leigh’s support of randomised trials was 
echoed in submissions by the Victorian and Western Australian 
Governments. 

As we saw at the outset of this section, some innovations can be 
implemented satisfactorily from the top down. This will be the case 
where the innovation is some clear idea and it can be adapted 
to organisational infrastructure we already have, or which can be 
readily developed. Furthermore such innovation will typically be 
capable of being implemented for all citizens or firms – perhaps 
1 Leigh, Andrew – Submission no. 48.
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with a pilot program or two. This fits well with traditional notions 
of fairness in government services and assistance. Most people 
instinctively feel the importance of governments treating like 
people alike. 

But in many other cases, innovators will need to tentatively grope 
towards a solution, trying new things to see if they work out. Some 
innovations will be genuine experiments, because we cannot be sure 
how they will turn out, whereas others will nevertheless require a 
good deal of learning by doing. 

The Panel agrees with the Prime Minister’s emphasis on policy trials,1 
and his emphasis on government innovation.2 Experimentation is how 
a great deal of innovation happens particularly in the private sector. 
Instead of a mechanical model where a specific, well understood 
innovation is rolled out on a mass scale, some firm will take the 
initiative and try to make something work (thereby taking the 
very considerable risk that it will not). If governments really are to 
seize the opportunities that lie before them to innovate, they must 
engineer a transition in which this kind of experimental learning 
comes to be seen as both normal and healthy. 

In this context it is important that those working in public agencies 
are able to run planned experiments in doing things better, and it is 
equally important that those experiments be evaluated in a robust 
way so that we improve our knowledge of what works and what 
does not.3 Mulgan and Albury have proposed a circular, iterative 
model of innovation in the public sector encapsulated in the 
following diagram.

1 Queensland University of Technology Business Leaders Forum, 3 March, 2008. 
2 ‘Policy innovation and evidence-based policy making is at the heart of being a reformist government. 

Innovation can help us deliver better policy and better outcomes for the whole community. This 
means that we want the culture of the APS to foster new ideas and new directions - and not to let the 
narrow interests of particular branches or agencies stand in the way of innovation ’ Address to Heads 
of Agencies and members of the Senior Executive Service, Parliament House, 30 April, 2008.

3 There is another reason why it is important for government agencies to be able to experiment in a provisional 
way. Markets have a very straightforward way of making sure that all new innovations are provisional. If 
consumers do not like some innovation, they will not buy it, and the company that has put it on the market 
will not prosper. Government is often the monopoly supplier of a service or indeed compels its citizens 
to interact with it in certain ways – for instance by requiring citizens and firms to fill out tax forms and to 
pay tax. As a result it is important that experiments are possible to see how service might be improved. 
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Figure 17: How innovators learn as they go

Incubating and
prototyping

Analysing and
learning

Generating
possibilities

Replication and
scaling up

Source: Mulgan, G. & Albury, D. (2003), Innovation in the Public Sector, UK Cabinet Office.

In this world, in addition to their normal work, and in addition to 
'top down' driven innovation, there would be active encouragement 
to people and to agencies to do things in new ways where there 
was some confidence that they may lead to improvements in 
service quality or productivity. In addition to an encouragement 
of low level incremental improvements, a substantial number of 
experimental and developmental initiatives both within agencies 
and across them would be explored. A subset of those innovations 
would be proceeded with after initial evaluation by peers and others. 
They would be implemented in trial forms and evaluated for their 
success or failure. Where they worked, learning from the innovations 
would be propagated for others to learn from and/or scaled up 
as appropriate.

It will be necessary for the kinds of changes that must take place to 
be spearheaded by a dedicated institution. 
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Recommendation 10.3: An Advocate for Government Innovation 
should be established to promote innovation in the public sector.

The Advocate would:

•	 operate	a	scheme	similar	to	Singapore’s	Enterprise	Challenge;

•	 provide	a	source	for	funds	and	expertise	for	conducting	randomised	
policy trials;

•	 manage	a	process	by	which	agencies	within	government,	and	
also firms outside it, were able to challenge established practices, 
administrative arrangements, or regulation which obstructs 
beneficial innovation;

•	 provide	specific	‘project	facilitation’	assistance	to	firms	seeking	
regulatory approvals in order to introduce worthwhile and 
innovative business practices;

•	 promote	networks	(including	within	federal	and	state	and	territory	
governments) to maximise the dissemination of knowledge about 
worthwhile new approaches to issues faced by public agencies;

•	 operate	as	a	repository	of	knowledge	and	resources	to	the	
Australian Government and participating State and Territory 
government agencies to promote tendering practices designed 
to maximise the scope for innovation in the supply of goods and 
services to government;

•	 establish	a	high	profile	national	awards	system	to	provide	national	
awards for individuals, and public agencies at the Federal, State 
and Territory or local government level, that make the greatest 
contribution to public sector innovation; and

•	 act	in	concert	with	an	appropriate	university	partner	such	as	the	
Australia and New Zealand School of Government, to hold an annual 
international conference on innovation in government, with the aim 
of it becoming the premier international conference on the subject – 
the Davos of public sector innovation.
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Recommendation 10.4: A rigorous policy of evaluating all Australian 
Government innovation programs – and other relevant programs – be 
established. In a way analogous to the requirement that new regulation 
cannot be implemented without adequate regulatory impact analysis, a 
policy should be adopted whereby new programs cannot be implemented 
without an adequate evaluation strategy and funding for evaluation 
including the collection of ‘base data’ to evaluate the effects of the program.

Effective evaluation and ongoing policy learning is fundamental 
to effective governance of innovation policy and programs, and is 
further covered in Chapter 12, 'governance of the innovation system'.

Leveraging the federal system for innovation
This evaluation role can cross inter-governmental levels. Despite its 
frustrations and inefficiencies there is much to commend the federal 
system. Current work in COAG is focused on minimising the downsides 
of federalism – by seeking to harmonise state regimes where that 
makes sense to minimise the transactions costs of operating across 
state lines. 

On the other hand, the structure of the Commonwealth has placed 
limits on the use of this technique. One major objective of the current 
COAG agenda is to untangle some of the prescriptiveness with which 
the Australian Government controls the States and Territories with 
special purpose payments under S96 of the Constitution. 

The central advantage of federation is that of pluralism. Not only can 
different preferences be met and possibilities realised depending on 
local values and economic and social circumstances, but there’s also 
the chance to enhance innovation through diversity, experimentation, 
identification of what works and dissemination of learning from the 
outcomes of our experiments. Indeed in the United States, some 
federal politicians promote policies specifically designed to encourage 
experimentation amongst the states with a view to working towards a 
national solution in an incremental and experimental way.1 

As pluralism is one of the key characteristics that make a federal 
system work, many have argued that we need to improve connections 
and collaborations in international and national contexts. In 
particular, we need to establish a more collaborative environment 
for the different levels of government to jointly pursue policy and 
program development and, where appropriate, the joint and seamless 
delivery of programs and services. It is essential for innovation and 
breaking down 'silos'.
1 Angell, M., Placebo Politics. Prospect Magazine, November 30 2002, at 

http://www.prospect.org/cs/articles?articleId=5498. 

http://www.prospect.org/cs/articles?articleId=5498
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As the COAG reform council has emphasised, often the problem 
with innovation and reform in government is one of resources.1 For 
this reason, interstate trade in public policy expert services should 
be encouraged, with States and Territories being rewarded for 
becoming centres of policy excellence in different areas. Following 
independent evaluation, where a State or Territory is identified as 
having developed leading expertise in some area of public policy, 
the Commonwealth should encourage the purchase of expert policy 
advisory services from that State by other States with a view to 
disseminating best practice.

To play to its strengths, one important theme of the federation 
should be to encourage policy and delivery innovation in the 
various States and Territories. The current rethinking of the financial 
underpinnings of federalism offers the perfect opportunity to 
commence work on this important agenda. 

Recommendation 10.5: Experimentation in innovative policy and 
administration should be a major theme of the current refashioning 
of federal relations. States and Territories should be able to bid for 
federal funds to pioneer innovative approaches and to have their 
innovations properly and independently evaluated. This could be 
taken up within the COAG National Partnership Rewards payments 
currently being negotiated.

Innovation in procurement
In Australia, the criteria for government purchasing is often highly 
specific – with the service or product identified and specified in 
its entirety – and also cost driven – with a demand to obtain the 
service or product at the lowest cost. However, because government 
procurement contracts can be large relative to the market, its 
purchasing power can stimulate innovation so long as the tendering 
process allows it. 

First, if the supplier is providing an innovation as part of its service 
to the government, that innovation and its development is likely to 
benefit local industry. For this reason, unlike the private sector, the 
government should internalise the local spillover when evaluating 
competing tender offers. As Professor Joshua Gans has argued:

[G]overnment should take an active role in putting 
innovative elements into its procurement practices. 
This not just a short-term role but a leverage of the 

1 COAG Reform Council Report to COAG, March 2008.
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government’s existing role. This could be achieved by 
adding a ‘novelty’ component (to promote new solutions 
to a share of government service outsourcing) and a 
‘spillover’ component (to add explicit consideration of the 
benefit a government contract could yield on the provision 
of new innovations throughout the broader economy).1

In this way, government can act as a catalyst for innovation by 
paying a premium for it.

Second, numerous submissions indicated a prescriptive government 
response on procurement with little scope for innovation. This 
appears to be driven by an extreme aversion to bearing risk. The 
Warren Centre submission (p. 10) quotes a response received during 
research into public sector clients’ attitudes: 'innovation increases 
risk and should be avoided at all costs unless it cannot be avoided 
because of otherwise unachievable timing or cost objectives.' 
They go on to raise concerns about senior procurement officers 
who are 'not properly equipped with the technical or commercial 
knowledge of how to buy and use engineering services; the result 
can be a heavy dependence on legalistic tendering and contractual 
frameworks ... that simply do not and cannot take advantage of the 
… engineering innovation available' (p. 9). Further, the CEO of Hatrix, 
an Australian Medical Software Services SME, notes 'the almost total 
reluctance of those in charge of government procurement processes 
to risk their reputation on a small Australian company if there is a 
large multinational in the mix'. It is instructive that Hatrix had to go 
to New Zealand to get its first customer.

The Australian Government should be open to changing its 
tendering processes to allow experimentation and innovation. As the 
UK Government Report Transforming Government Procurement 
commented:

It is much easier to evaluate the costs and benefits of a 
tried and tested product, rather than something that may 
not have previously been used in practice, or may not 
even exist at the time the Government first considers using 
procurement as a means of solving a complex delivery 
problem. However, if a new and better solution is already 
developed or could be made available, this might provide 
better value for money than a tried and tested product.2

Smart and innovative government purchasing involves purchasing 
in such a way that the door is left open for novel approaches to be 
pursued where these would improve outcomes and/or lower costs.

1 Gans, Joshua – Submission no. 70, p. 23
2 Transforming Government Procurement, HM Government, UK, p.9. 2007. http://www.hm-treasury.gov.uk/

documents/enterprise_and_productivity/public_services_productivity/ent_services_procurement.cfm 
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In the UK, this more innovative approach to procurement is 
being implemented. For example, in prison mattress purchases 
and disposal the UK government used advanced purchase 
commitments to solicit 35 innovative solutions (including 
different materials and alternative recycling systems). Thus, 
beyond simple cost requirements, zero-waste mattress solution 
options were considered including a full ‘cradle to cradle’ supply 
management solution. This allowed innovation in environmental 
as well as economic management.

In a similar vein, but with lower-powered incentives, the US Small 
Business Innovation Research (SBIR) scheme, established in 1982, 
requires US Government research agencies with budgets of over 
$100 million for external R&D to spend 2.5 percent of that budget 
assisting small business to engage in R&D that has the potential for 
commercialisation and public benefit. 

The SBIR is structured in three phases.

Phase I, which typically involves SBIR assistance of $100,000 or •	
less, determines the technical merit, feasibility and potential for 
commercialisation of the proposed R&D efforts and the quality of 
performance of the SME prior to providing Phase II support. 

Phase II, which involves SBIR assistance of less than $750,000, •	
continues R&D efforts with funding based on the success of Phase 
I and further assessment of scientific and technical merit and 
commercial potential.

Phase III involves the SME pursuing the commercialisation •	
objectives resulting from the Phase I/II R&D activities with non-
SBIR funds. In some Federal agencies, Phase III may involve 
agency supported follow-on non-SBIR funded R&D or production 
contracts for products, processes or services intended for use by 
the US Government. 

The scheme has run for a sufficient time to be reviewed extensively 
and the reviews have been positive. The SBIR scheme is regarded 
by many as defining best practice in the field and has been widely 
imitated in countries such as Finland, Sweden, Russia, India, the 
Netherlands, Korea, Japan, Taiwan and the UK.1 

Australia adopts an SBIR type approach in Defence procurement 
that is well regarded. The recent statements by the Parliamentary 
Secretary for Defence Procurement (reported in Australian Financial 
Review, 25 June 2008) are encouraging in regard to the target of 
20 percent of the annual Defence procurement budget in Australia 

1 Wessner, C.W., Converting Research into Innovation and Growth, SBIR, the University 
and the Park, National Research Coucil, April 10 2008. available at http://www.unece.
org/ceci/ppt_presentations/2008/fid/Charlesper cent20Wessner.pdf

http://www.unece.org/ceci/ppt_presentations/2008/fid/Charles Wessner.pdf
http://www.unece.org/ceci/ppt_presentations/2008/fid/Charles Wessner.pdf
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to go to Australian SMEs (up from 15 percent), but will only be 
effective in facilitating innovation if risk is shared.

The Panel considers that introducing a much broader and better-
funded SBIR type scheme would fill an important niche in the 
Australian innovation system and promote a problem-solving and 
learning culture within the public sector.

Recommendation 10.6: The Australian Government should recognise 
its role as an active participant in facilitating innovation through 
procurement practices. In this context, the Government should:

actively manage its ability to enable and demand innovation in •	
procured services and products, given its significant presence as a 
major purchaser; 

in procurement, be open to participating in risk sharing in relation •	
to innovation demanded;

explore the use of forward purchase commitments as a means of •	
fostering more innovative approaches to government procurement; 
and

work with the States and Territories to implement a pilot Small •	
Business Innovation Contracting program based on the US SBIR 
design principles, to strengthen the growth of highly innovative 
firms in Australia.

The Advocate for Government Innovation should operate as a source 
of expertise and seed funding for the resourcing of such approaches 
to procurement. 
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national priorities  
for innovation

As part of the Review Panel’s Terms of Reference it was asked to 
'develop a set of national innovation priorities to complement the 
national research priorities, ensuring the objectives of research 
programs and other innovation initiatives are complementary.'

The need for National Priorities for Innovation
One only has to look at how technology and innovation has shaped 
and is re-shaping our economic and social lives today to appreciate 
that whether we can control it or not, innovation is a national 
priority for Australia. We can no more avoid the forces impacting 
upon our daily lives from the well-spring of knowledge becoming 
available than we could avoid the global pressures on Australia as 
a nation to play its role in the world-wide challenges of mitigating 
climate change, ensuring security, allowing the free flow of products 
and embracing ideas in a democracy.

How we choose to harness that power of innovation is the key 
immediate challenge facing our policy-makers today. We have 
to recognise that the way to drink from a fire hose is both to 
apply a filter and point it in the right direction. From an economic 
perspective, no country can aspire to technological leadership in all 
areas and fortunately, thanks to global integration, we do not have 
to do so. Instead, we must make a choice as to how to apply our 
limited resources to impact on the direction and the efficiency of our 
contribution to the global knowledge pool.

In many respects, pressures of the market determine our priorities 
for us. Opportunities arise and business innovation is pulled towards 
them. Resources soon follow. 
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However, there remains a set of resources at the discretion of our 
public institutions. On the one hand, there is a common philosophy 
that those resources should be applied where the private sector is 
not the main actor. Specifically, in those areas where government 
is already playing a large economic role, it is simply common sense 
that we expect it to play a large innovative role as well.

On the other hand, government action can act as a catalyst for 
private sector innovation. By thoughtfully enabling markets and 
by understanding the complementarity between innovation in 
government and the returns to innovative activity elsewhere, the 
impact of resource applications can be multiplied. 

Both of these avenues require us to set priorities and also to 
communicate and commit to them. To take piecemeal approaches 
is to accept mediocrity. More importantly, there is no second place 
when it comes to using resources for innovation. That is a path to 
duplication. Instead, we need to target areas where we can lead 
the world and leverage the knowledge others are generating. These 
forces guide how we select our innovation priorities.

Concentrating on distinctly Australian 
National Priorities for Innovation
In identifying these priorities and classifying them, the Panel 
has been mindful of several distinctive features of Australia in 
comparison with peer economies elsewhere. These include:

Tyranny of distance – Australia will always be a long way from the •	
world’s major markets and it does not have a sufficiently large 
domestic market to compensate for this structural challenge; 

Low density (sparcity) – Australia is highly urbanised, but the •	
major cities are concentrated around south-eastern Australia and, 
more generally, the seaboard. With its huge landmass, Australia 
is one of the main countries in the world which will always need 
to find solutions to distributed and small scale technology and 
service offerings;

Natural endowments – Australia is endowed with valuable •	
natural resources. This possess particular challenges in terms of 
economic diversification; 

Multicultural diversity (and reverse diasporas) – the country’s •	
unique ethnic population diversity underpins that pluralism which 
is important to creativity and innovation and also creates global 
cultural connections that are, perhaps, not leveraged as much as 
they might be; 
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Size – Australia’s 2 percent global challenge illustrates that there •	
is little chance others will generate the knowledge to solve our 
unique problems. 

Key Principles for determining National Innovation Priorities
The Review Panel has concluded that there are five broad principles 
for determining priorities to shape innovation policy and funding 
programs:

Leveraging Australia’s natural endowments or built strengths;1. 

Areas where there is a distinctively Australian 2. 
challenge or an advantage in developing solutions 
to globally relevant challenges or markets;

Areas where there is scope to transform or reinvent 3. 
existing industries and service delivery, competitively;

Internationalising Australia’s innovation system 4. 
through global integration; and

Investing in national capabilities, facilities and innovation 5. 
infrastructure supporting these priorities. 

The Panel notes that there are many areas of overlap and scope for 
mutual reinforcement between the nominated priority areas.

It is important to recognise that the Panel’s recommendations here 
on innovation priorities are distinct from the recommendations 
throughout this Review that target the whole innovation system and 
the underlying basis as to how we, as a country, marshal resources 
for innovative activities. 

Instead the priorities identify the areas of activity that should be 
targeted for immediate attention. So whereas research priorities 
set the direction for the public support of scientific and technical 
advancement, innovation priorities are about ensuring that 
knowledge is leveraged. For this reason there will be a relationship 
between the two. 

This leverage occurs in two ways. First, through the 
commercialisation of knowledge by industry and government. 
Second, by ensuring that knowledge is available to be built upon 
to drive the next generation of research and to future proof the 
Australian economy.

The Government needs to start with itself
The first set of innovation priorities, based on ensuring that existing 
knowledge is leveraged, arises from the fact that the government 
is a significant economic actor and for this reason needs to be a 
significant innovator as well. 
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The Review Panel has received a number of submissions proposing 
areas whereby the government itself can take a leadership role 
in innovation. The Panel in considering these has identified the 
following areas whereby there are untapped capabilities within 
Australia as well as strong demand to complement public policy 
initiatives. These twin drivers lead us to conclude that these areas 
should be immediate innovative priorities for the government.

They are:

Agricultural and food security•	 : Food security has become 
and will continue to be a global challenge. Australia has the 
opportunity to: continue to drive agricultural productivity and 
yields through research; develop globally significant leadership 
around the development of nutriceutical foods; establish a 
global brand reputation for food safety and certification; and 
become an Asia-Pacific-oriented location for significant global 
facilities for biological testing and certification (Association of 
Southeast Asian Nations countries already see facilities like the 
Australian Animal Health Laboratory as regionally significant 
assets).1 The Review consultation process revealed a need for 
greater national strategic leadership in rural innovation. Annex 11 
contains suggestions on how to achieve better co-ordination and 
prioritisation.

Climate change mitigation and adaptation•	 : Australia has a 
disproportionate global share of environmental challenges. 
These range across water and land management, salinity and 
threats to marine ecosystems such as our coral reefs, weather 
volatility, bushfires, and coastal degradation. Addressing these 
challenges in the years and decades ahead must remain one of 
our highest national priorities. As the Garnaut Report on climate 
change has highlighted, Australia needs to invest more heavily in 
innovation and technology-based solutions to address many of 
these challenges, and to build local capability and skills to deploy 
innovative solutions.2 There will be significant global markets 
for Australian-generated solutions. In addition, Australia has 
distinctive biodiversity assets and biosecurity threats.

Population health•	 : The priorities here relate to significant 
national challenges like health costs, the need for cost-effective 
solutions for an ageing population and lifestyle-induced problems 
attributable to obesity and substance abuse. We must also close 
the health divides within our community, particularly in relation to 
indigenous communities. These issues call for innovative solutions 
in service delivery. 

1 This regional role was reinforced in discussions between the Review Chairman and 
the Prime Minister of Malaysia in May during the course of the Review.
2 Garnaut Climate Change Review, Draft Report, June 2008
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Tropical solutions•	 : Our region shares vast tropical resources. 
Consequently, regional development and innovation will require 
continual investment in technologies and solutions to overcome 
the particular difficulties of tropical climates. This involves 
issues of tropical diseases, education delivery, logistics and 
implementation of key infrastructure. This is critical for solving 
many issues facing indigenous Australia. Moreover, as Australia is 
a leader in the region, being a technological leader and providing 
a means of transferring key knowledge to our neighbours is a key 
innovative priority. Specific suggestions to maximise opportunities 
in this area are included in Annex 11.

Broadband applications•	 : With the National Broadband Network, 
Australia needs to ensure that the relevant applications – specific 
to local needs – are developed to leverage that infrastructure 
for the purpose of government policy. This includes applications 
in open democracy, database and privacy standards for health 
information, tools to facilitate educational use of broadband, 
traffic systems and standards, and national collections of 
information and knowledge.

Priorities to stimulate complementary private innovative activity
The second set of priorities involves the areas whereby government 
stimulus can increase the returns to private innovative activity; 
specifically, activity that will lead to globally tradeable goods and 
services.

The Panel has received a number of submissions as to areas 
whereby, because of lack of coordination and basic infrastructure, 
opportunities to develop global leadership are being missed. Those 
are not opportunities that are necessarily being taken up by other 
countries but are being left on the table. The Panel considers that 
the following areas deserve priority in innovation on this basis:

Resource industries•	 : Analysts often forget that technological 
innovation is especially important for resource-based economies. 
As Australia’s foremost economic historian, Professor Geoffrey 
Blainey AC, has written:

Most of Australia’s massive deposits of minerals 
were of no use until new technology liberated them. 
In the last two centuries Australia has depended as 
much on the rise of new technology as on its own 
soil, grasslands, minerals and other resources.1

Significant world-scale service companies have developed around 
the resources sector, drawing on leading-edge developments in 

1 Blainey, G., A Shorter History of Australia, William Heinemann. 1994
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information technology and biotechnology. Important capabilities 
have been built around logistics and project management. Major 
changes in the economics of resource industries tend to rely on 
generational, high-risk technology breakthroughs, and the resources 
sector has been strongly engaged with the CRC and ARC Linkage 
programs to advance such work in Australia. 

Space and astronomy•	 : Space and astronomy are natural areas 
for Australian specialisation for three reasons: (i) Australia’s 
geographical size and vast areas of extremely low population 
density mean that it is an ideal site for space research free of 
radio-interference. The success of Australia’s bid to host the 
Square Kilometre Array (SKA) telescope would consolidate 
Australia’s position as a key node in global research systems. 
(ii) Australia is already an important southern hemisphere 
node in global space surveillance systems.1 (iii) Australia has 
an increasing interest in access to satellite facilities to support 
remote monitoring and sensing capabilities for climate monitoring, 
agricultural production management, security monitoring, and 
remote sensing networks (such as national water and weather 
observatories and emerging requirements around carbon 
monitoring).2 Australia has little involvement in the satellite 
infrastructure to support these strategic areas of application 
deployments based on satellite facilities. This is a putative area for 
more significant international collaborations. 

Finance and risk management•	 : Australia has critical mass 
in financial services and asset management, and has grown 
successful global enterprises. It currently has the fourth 
largest pool of private savings in the world (in absolute terms). 
Considerable strengths have been built from the introduction of 
compulsory superannuation, and around systems of prudential 
regulation. An underpinning capability – ironically, given the 
risk aversion of many Australian businesses – is superior risk 
management. Strengths in logistics and risk management leverage 
from the distinctive Australian challenges described in the second 
category of priority below.

Marine industries•	 : With the United Nations recently confirming 
Australia’s entitlement to an extended continental shelf, our 
marine territory amounts to 13.6 million square kilometres. This 
resource supports major industries such as tourism, offshore oil 
and gas, shipping, fishing, aquaculture and maritime logistics, 
as well as a nascent seafloor mining industry. Marine research is 
also a crucial platform for climate forecasting and biodiversity 

1 In visits to the US Congress in the 1990s the Chairman noted the one thing Congressional Committee 
leaders registered in connection with Australia was our hosting of the US space surveillance station at Pine 
Gap in Central Australia. This was before Iraq put Australia front of mind for quite different reasons.
2 5 Inquiry into The Current State of Australia’s Space Science & Industry Sector, http://www.
aph.gov.au/senate/committee/economics_ctte/space_08/interim_report/index.htm
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management. Submissions and roundtable discussions during this 
Review support an argument that Australia’s investment in marine 
research and maritime industries is underweight.

Alignment with the National Research Priorities
There is considerable overlap between the National Innovation 
Priorities proposed here and the current National Research 
Priorities. Because the innovation priorities are aimed at leveraging 
the broader scope of infrastructure and basic knowledge in the 
research priorities, they are both more specific in each area of 
application as well as broad in covering a range of innovative areas.

For this reason, there needs to be on-going management and 
coordination to ensure that priorities are being followed by different 
government agencies in a synchronised way to ensure maximum 
ultimate impact on economic productivity. 

Recommendation 11.1: National innovation priorities, as set out in 
this Review, be a focus of innovation policy and activities and the 
National Innovation Council be charged with ongoing evaluation of 
the alignment of public innovation policy with National Research and 
Innovation priorities.
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governance of the  
innovation system 

Innovation plays a key role in driving productivity and broader 
prosperity. This raises questions of governance in the innovation 
system. National government has an important role in providing 
leadership, but it shares the system with other public and private 
players and must frame its activities against this wider picture.

This chapter examines how the national government might best 
execute its particular strategic role within the innovation system and, 
in so doing, mobilise and coordinate the efforts of the many parties 
with an interest in the community’s innovation-fuelled prosperity. 

Government possesses a unique ability to influence and view the 
overall innovation system. As well as its direct role in supporting 
innovation in both the public and private sectors, government also 
plays a key role in structuring those markets within which innovation 
occurs through regulation of market operations and industry 
structures. Effective policies are those that facilitate a robust and 
well-functioning national innovation system which optimises the 
flows of innovation based on the nation’s investment in stocks.

Crucial governance roles within 
the innovation system
In examining the role of government in a national innovation system, 
Ian Marsh posits three crucial governance roles1:

1 Marsh, I., The politics of regional economic strategies, upublished paper, October 2006.
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Figure 18: Critical government roles within a national innovation system

(i) Leadership:
strategic scanning and 
foresight, leading to the 
establishment of national 
priorities and the articulation of 
desirable outcomes. 

Strategic assessment
and policy leadership

Operational
programme

delivery

Audit and
review

(ii) Execution: 
the formulation of the rules 
(regulation) and of the 
programs to deliver outcomes. 
Government’s indisputable role 
in rule making means that it 
also plays a key role in ‘market 
design’ (whether overt or 
covert). 

(iii) Review: 
the ongoing process of 
monitoring outcomes and 
impact. At an institutional level, 
this is a function of governance 
arrangements and public 
accountability. 

Source: Marsh, I., The politics of regional economic strategies, upublished paper, October 2006.

 
This provides a useful framework within which to examine current 
and possible institutional arrangements.

In considering any governance framework it is important to note that:

The innovation agenda does and must touch on the whole range •	
of government concerns and cuts across bureaucratic silos. This 
invites, and indeed requires, a ‘whole of government’ approach and 
framework.

Specialised roles and functions within the innovation system need •	
to be counterbalanced by the capability to take a helicopter view, 
and to address and resource cross-cutting, platform issues.

To date it has been difficult to assemble an overall view of the •	
footprint of innovation in Australia. What is needed is an ability to 
examine the mix of activities and capabilities as a portfolio, and to 
coordinate government responses. 

Step 1: Leadership
To provide effective national leadership on innovation the 
government must have clear goals and strategies, and a process for 
arriving at them. An institutional structure is needed to coordinate 
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and focus the role of government within the innovation system.1 In 
studying governance of national innovation systems, the OECD has 
commented on the increasing need for more coherent innovation 
policy agendas which span ministerial boundaries and encompass a 
broad range of policy areas. 

The OECD study points to a range of barriers to coherence 
in national innovation systems, including policy silos within 
government, ‘short-termism’ in resource allocation, and 
fragmentation and complexity of innovation resources within 
government. At a time when globalisation, structural change and 
‘big’ problems such as climate change and energy security are 
posing new challenges, many countries are finding their innovation 
policy-making and institutional frameworks ill-equipped for the new 
paradigm. 

A common problem for many Governments is that they use 
yesterday’s institutions to meet tomorrow’s problems2. 

To achieve the coherence, flexibility and responsiveness necessary 
for effective innovation policy, the national government requires 
a ‘central brain’ that is well informed, can take the overview and 
assume strategic leadership. Specifically the issues that such a body 
should address are:

the need for, and ability to provide, a ‘helicopter’ view of the •	
overall innovation ecology of the country;

the importance of developing consensus and support around •	
strategic directions and priorities for Australian innovation policy; 

the importance of a ‘whole of government’ perspective on •	
innovation to inform the decision making and resource allocation 
of central government agencies and to inform inter-jurisdictional 
decision-making frameworks involving Australia’s federal 
structures; and

how to achieve co-ordination without centralisation which could •	
lead to an erosion of diversity and an inadequate range of 
innovation activities. 

A great number of submissions called for the creation of some peak 
‘Innovation Council’ to fulfil this role.3 The only current such body 

1 The OECD has noted that innovation policy requires co-ordinated, strategic action 
involving a number of portfolios – "it builds upon its horizontal role by providing a strategic 
framework across ministerial and institutional boundaries to ensure innovation and 
adaptation within the context of sustainable social and economic development". OECD, 
Governance of Innovation Systems – Volume 1 a synthesis report, pp. 19–20. 2005.

2 Ibid. p. 30
3 E.g. Council for Humanities, Arts and Social Sciences – Submission no. 481; Society for Knowledge 

Economics - Submission no. 522; CSIRO – Submission no. 217; Marceau, Jane - Submission no. 
297; Andrews, Peter - no. 431; Australian Industry Group - Submission no. 265; Innovation Research 
Network – Submission no. 332; FASTS - Submission no. 549; Innovation Research Universities 
Australia - Submission no. 95, Business Council of Australia - Submission no. 390.
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is the Prime Minister’s Science, Engineering and Innovation Council 
(PMSEIC). This is a large council, comprising mainly representational 
membership that works essentially on an issues-based agenda, 
supported by ad hoc working groups and the Office of the Chief 
Scientist. As such it is not designed to inform strategic co-ordination 
and leadership functions across the whole of government. 

To provide a broader perspective, and considered advice to national 
government, the Panel favours replacement of PMSEIC with a new 
and differently-focused National Innovation Council. Such a council 
would, like its predecessor, be chaired by the Prime Minister in 
recognition of the importance and whole-of-government nature of 
the issues.

A new National Innovation Council
The functions of the National Innovation Council would be:

custodianship of the proposed national innovation priorities, •	
their application in directing investment and resource allocation 
decisions, and their evolution and focus over time;

periodic review of the national innovation investment portfolio; •	

promotion of robust linkages across government, and between •	
levels of government, especially with regard to cross-cutting issues 
and capabilities;

scanning for emerging opportunities or challenges, and the •	
avoidance of surprises;

issuing an annual Statement on Innovation, including findings from •	
evaluation reviews conducted in the preceding year; 

identifying and advising on innovation options or opportunities •	
which could be addressed through the government’s role in market 
design, competition policy and pro-active market regulation; 

oversight of national information policies and their particular •	
application to public sector information and information 
generated by publicly funded activity; and

appropriate international linkages and relationships that •	
should be pursued.

It is important to be explicit about what functions the Council would 
not perform. The NIC would not:

administer programs;•	

conduct detailed innovation research; or•	

conduct evaluation and review of specific programs.•	
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In the interests of effectiveness and transparency, the outcomes of 
Council deliberations, but not its proceedings, should be published.

The Council needs to be significantly smaller than the current 
PMSEIC (12 ministerial members plus 19 other members). Members 
should be appointed primarily on the basis of individual merit, 
but taking into account their overall experience and links within 
the sector. The Council should include people with the ability to 
take a strategic overview and provide advice on the shape of the 
overall innovation system and the Government's investment in it. 
It should be outward looking in evaluating the global environment 
and advising on Australia's priorities for both domestic action 
and international engagement. The Council should encompass 
a diversity of views and include key sectors within the innovation 
system (eg universities, the research sector, business etc). The 
Council should also include key ministers involved in leading the 
government's innovation agenda, along with the Chief Scientist. 

A useful adjunct to the Council, and a means to broaden the 
perspectives of Council deliberations, would be the creation of an 
International Innovation Advisory Panel to the Council, drawing 
on eminent Australians who live and work abroad. Such a Panel 
might meet once a year. The establishment of such a Panel would 
recognise the importance of internationalising Australia’s innovation 
system, and co-opt the participation of key global players from 
Australia’s diaspora of expatriate talent. 

An	Office	of	Innovation	Assessment
The functions proposed for the new National Innovation Council 
will require the support of a high-level, highly talented secretariat. 
Such a group, with the skills commensurate with the recommended 
function of the new Council, does not currently exist, although a 
partial analogue is provided by the erstwhile Australian Science and 
Technology Council which was disbanded by a former government 
in the 1990s. To undertake this role, establishment of an Office of 
Innovation Assessment is proposed. 

This office should be small and nimble, with planned turnover 
of staff to maintain freshness. It is important that such a group 
does not develop ‘a life of its own’ with entrenched positions. A 
significant proportion of staff should be seconded from other 
areas of government, including State and Territory governments, 
and from academia and the private sector. The Director of the 
Office would undertake the role of the Advocate for Government 
Innovation within government, as proposed in Chapter 10.
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Recommendation 12.1: The Prime Minister’s Science, Engineering and 
Innovation Council be replaced by a new National Innovation Council, 
chaired by the Prime Minister, and supported by a small but high level 
Office of Innovation. An International Innovation Advisory Panel be 
formed to provide advice to the Council on international engagement.

The Prime Minister’s National Innovation Council would function as 
the ‘central brain’ of a dynamic national innovation system. It would 
draw upon, and synthesise, the strategic perspectives from a range 
of bodies including the network of Industry Innovation Councils,1 
Innovation Australia, the Academies, major industry groups, 
Universities Australia, other tertiary representative groups and the 
major public sector research agencies.

This last group represents a key critical mass and capability within 
the national innovation system. Our major public sector research 
agencies (including CSIRO, the Defence Science and Technology 
Organisation (DSTO), ANSTO and AIMS are split across a number 
of portfolios and together have control of over $1.5 billion 
annually in government funds for research. There is currently no 
formal coordination of their activities and, while they do often 
work collaboratively, this largely happens on an ad hoc basis. 
Arguably our current research effort lacks co-ordination and is too 
fragmented for a small country. New research initiatives in a range 
of climate change related areas could exacerbate the problem.

Research Coordination Council
In order to more effectively coordinate our national research effort 
and to provide a source of coordinated advice to the National 
Innovation Council, a Research Coordination Council should be 
established. The National Research Infrastructure Committee, 
suggested in Chapter 5, should be a sub-committee of this Council. 
In addition to major statutory research bodies, the Council should 
include other key public sector research bodies that may sit within 
government departments such as the National Measurement 
Institute and Geoscience Australia. 

The Council should also include the major research funding bodies, 
ie the ARC and the NHMRC. While they do not directly undertake 
research, between them they award $1.2 billion annually in research 
funds, largely to universities and medical research institutes, and 
they have strong influence over the national research program.

1 The Minister for Innovation, Industry, Science and Research has announced the establishment 
of Industry Innovation Councils (Councils) later in 2008 covering a number of industry groups. 
Membership will draw on the knowledge and expertise of innovation leaders from business, 
unions and professional organisations, science and research agencies, and government 
(Commonwealth, State and Territory). The Councils will have a role in championing innovation in 
industry, building stakeholder links and advising the Minister on priority innovation issues.
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Recommendation 12.2: To more effectively coordinate the innovation 
activities of public sector research agencies and to provide a source 
of coordinated advice to the National Innovation Council, a Research 
Coordination Council should be established. 

The broad structural relationships within the proposed governance 
framework are set out in Figure 19. 

Figure 19: Proposed governance framework 
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Step 2: Execution
The regulation aspects of the government’s role in innovation 
are covered in Chapter 7. This section deals with governance 
mechanisms for the delivery and coordination of programs and 
activities that support innovation. Effective governance and 
coordination is needed both across Australian Government programs 
and between Australian Government, State and Territory programs 
and activities.

Australian Government programs and activities
The Australian Government’s 2008–09 Science and Innovation Budget 
Tables show budgeted Commonwealth expenditure on science and 
innovation for the 2008–09 year as totalling $6.37 billion. Of this, 
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$4.36 billion is to be spent through the Innovation, Industry Science 
and Research portfolio, while over $2 billion is to be spent by ten 
other portfolios, the largest being Health and Ageing ($625 million); 
Defence ($394 million); Resources, Energy and Tourism ($324 million); 
and Agriculture, Fisheries and Forestry ($259 million).

Within the 11 portfolios there is a multiplicity of agencies that deliver 
innovation programs including the ARC, NHMRC, Rural Research 
and Development Corporations, DSTO, Innovation Australia and 
numerous agencies delivering a growing number of programs related 
to climate change. Following the 2007 election the new Government 
created a portfolio for innovation and research, thus, we hope, 
signalling an intention to bring some much needed coherency into 
government decision-making on these issues. 

Currently each portfolio pursues its research and innovation 
agenda largely independently. Budget bids, funding allocations and 
delivery mechanisms are all addressed largely within agency silos. 
Despite a significant financial contribution to research in the former 
government’s Backing Australia’s Ability packages, they did not 
include effective institutional mechanisms to support a coherent 
whole-of-government approach. Mechanisms such as national 
research priorities were introduced but achieved only limited 
impact in ensuring coherence across the national government 
research effort.

One might ask why the ARC has not enjoyed the level of funding 
increases over recent years that have flowed to the NHMRC. It is 
hard to assess whether this was the product of conscious priority-
setting rather than more effective lobbying, or a better budget 
strategy by one group over another. Even more pertinently, one 
might point to the inconsistency of more than doubling funding for 
the NHMRC’s competitive grant programs while not increasing the 
funds (which come from a different portfolio) for infrastructure and 
overheads to support these grants. Such outcomes highlight the 
lack of an overall strategic approach and of effective coordination.

The coordination challenge is to ensure a whole-of-government 
innovation framework across agencies. Moves in some areas, like the 
suggestion for a new policy council over the rural R&D corporations, 
would facilitate horizontal policy coordination, but wider action is 
required. There have also been suggestions to more closely align 
the ARC and the NHMRC with the aim of improving co-ordination 
and possibly reducing overheads. Centralising all these functions 
is not realistic. What is important is a coherent framework for 
these activities, so a consistent application of priorities and policy 
principles can be proposed by the National Innovation Council and 
considered by Government. 
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While it will include key Ministers, the National Innovation Council 
will be an advisory body to Government. Key decisions will still be 
taken through the established processes of Cabinet consideration. 
To ensure that a coherent approach flows through into these 
decision-making processes the Panel suggests that the Minister 
for Innovation, Industry, Science and Research should be a joint 
signatory to any proposal from across government significantly 
bearing on the national innovation agenda.

Recommendation 12.3: The Minister for Innovation should be a 
joint signatory to any Cabinet proposals from across government 
significantly bearing on the national innovation agenda, to ensure 
coordination. 

Consolidate delivery of industry programs 
through Innovation Australia
The Panel believes that, as far as possible, there should be a bias 
against any proliferation of new program delivery bodies, and a 
consolidation where possible. As a general principle, industry-
facing programs should be administered within the Department of 
Innovation, Industry, Science and Research and through Innovation 
Australia in particular. This would promote a user-centric framework, 
and enable better bundling of support options around industry 
or firm needs.1 What needs to be stressed is that program policy 
responsibility can still reside with relevant line agencies, as, for 
example, would be the case with innovation or R&D programs 
established in connection with climate change or the environment. 

Innovation Australia uses an existing Australia-wide network of 
offices and staff (AusIndustry) which streamlines access and means 
lower transaction costs for the firm and the government. Just as 
Centrelink has been established as the pre-eminent whole-of-
government delivery agency for assistance to individuals, Innovation 
Australia, through AusIndustry, should play this role for the 
business sector.

Recommendation 12.4: Innovation Australia should be the single major 
agency responsible for delivering innovation program support for firms. 
Such programs would be delivered through the AusIndustry network.

1 The former Senator George Campbell highlighted the desirability of a greater user focus in his recent 
comment that we have ‘a raft of different products in pigeonholes so your project has to fit the 
pigeonhole otherwise you don't get the funding. You need to change the approach [and] have the 
capacity to say to companies: 'We can tailor our support to your product, rather than you tailoring 
your product to meet our support requirements'." Sydney Morning Herald, 23 June 2008
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Commonwealth, State and Territory coordination
A further key challenge to effective governance and coordination 
is presented by the fragmented approach to innovation policy 
and programs inherent in our federal system of government. The 
Panel was asked to examine the scope for simplifying and reducing 
program duplication and ensuring that any innovation support 
provided is well-targeted and easy to access. To achieve this it asked 
the Inter-Governmental Working Group (IWG) to examine all relevant 
Australian Government and State and Territory innovation programs. 
(For full report see Annex 9).

The IWG analysed industry innovation programs across Australia 
to inform the Panel about where support is being directed (see Box 
7). It found that 69 percent of programs are delivered by the states 
and territories but 90 percent of the financial support is provided 
through Australian Government programs. Furthermore, it was found 
that most support was directed to research and development and 
funded by the Australian Government and that State and Territory 
programs were more tailored to the needs of local constituencies. 

Box	7:	Main	findings	of	the	Intergovernmental	Working	Group
•	Two hundred and twenty one programs supporting innovation in firms were identified, 
comprising 31 percent Australian Government and 69 percent State and Territory 
Governments. Australian Government programs account for 90 percent of the total 
expenditure for these programs, which is approximately $3.7 billion per annum.

•	There is some apparent intra- and inter-jurisdictional overlap in programs but this is neither 
systemic nor likely to have a significant impact. Many programs are targeted to leverage off 
other programs. 

•	Most programs are at the early phases of the research commercialisation chain (R&D and 
early commercialisation).

•	Only 36 percent of the programs have been reviewed. Many programs have unclear and/or 
unmeasurable KPIs.

•	Only 10 percent of Australian Government and 28 percent of State and Territory programs 
have on-line application processes.

Of particular concern is the relatively low level of program 
evaluation and the small amount of online access for firms and 
others seeking access to program advice.

Submissions noted a large number of government innovation 
programs. This may complicate access, particularly as programs 
are delivered by a range of government departments. Many firms, 
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especially SMEs, are not aware of programs for which they may 
be eligible, or where to find information on options. Application 
processes are seen as too lengthy, cumbersome and/or expensive 
when weighed against potential gains. 

There was strong support for an integrated, national innovation 
strategy and a governance platform to manage current issues with 
the program suite. Some submissions advocated a ‘one-stop-shop’ 
approach to providing information on government support, with 
communication and promotion seen to be an important part of 
the solution. 

The IWG proposed A Framework of Principles for Innovation 
Interventions (See Box 8 and Annex 9) to enhance consistency 
in approach and support the overall accessibility and efficiency of 
the suite of interventions across Australia. The underlying intent of 
the Framework is to maximise the effectiveness of individual and 
collective actions by governments in support of the development of 
the National Innovation System. It has a particular focus on ensuring 
that the suite of interventions reflect and respond to changes in 
demand-side needs and priorities, and improve coordination and 
consistency across jurisdictions. 

Recommendation 12.5: The Australian Government and State and 
Territory governments should adopt a framework of principles for 
innovation interventions (as set out in this Review) to enhance 
consistency in approach across governments and improve the overall 
accessibility and efficiency of the suite of interventions.

 

Recommendation 12.6: That governments review the existing suite 
of programs and develop any new programs in the light of these 
principles. All program proposals should contain clear ex ante 
evaluation criteria, and provide for the provision or collection of 
relevant base line data before program implementation. Design 
principles and rules should be applied consistently. (See proposed 
design principles in Chapter 4 and Annex 4).
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Recommendation 12.7: That senior government officials develop 
a collaborative mechanism to oversee the agreed approach and 
report periodically to relevant Australian Government and State and 
Territory ministers.

 

Recommendation 12.8: That common metrics, performance indicators 
and mechanisms for collecting and sharing data be developed and 
adopted by all jurisdictions.

 

Recommendation 12.9: That governments together develop a single 
mechanism (such as a web portal) for providing information to clients 
about access to the full range of Australian and State and Territory 
government innovation programs. 

Box 8 Framework Principles for Innovation Interventions
1. Supports the development and effectiveness of the national innovation system.

2. Reflects and responds to demand-side needs and priorities.

3. Rationale for intervention and role of government is clearly identified. 

4. The best placed jurisdiction(s) is/are responsible for design and delivery.

5. Innovation risk is assessed, accepted and incorporated into initiative design.

6. Initiatives are well designed with clarity about:

•	Purpose;

•	Expected outcome;

•	Key performance indicators;

•	Evaluation processes;

•	Return on investment (financial, economic or social); and

•	User/target.

7. Initiatives evaluated for impact on regional/national innovation system.
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Strengthening of innovation data collection
Innovation policy development and program design is enhanced by 
longitudinal data collection to identify the impact of interventions 
on firms and their growth. The Review process revealed that the 
available data and research findings on innovation in Australia were 
a constraint on the ability to analyse the impact of interventions.

The Australian Bureau of Statistics (ABS) should be the key 
innovation data collection agency and in recent years has increased 
its collection of data on innovation in Australian business. It has 
strategies to merge different data sets to enhance its advice — for 
example, the Business Characteristics Survey which brings together 
the collection of business characteristics and innovation data. It is 
critical that data collections are long term and not broken due to 
funding cuts. It is also important that data collections on innovation 
by the ABS are able to be compared to those in other countries. 
Finally, it is important that the data collections are available to 
policy areas and research institutions to model impacts and thereby 
enhance interventions.

Recommendation 12.10: The Australian Bureau of Statistics should 
be resourced to ensure the longevity and international consistency of 
innovation data collections and their availability to facilitate effective 
policy development. The National Innovation Council should advise 
where additional data collection is required to produce its Annual 
Statement on Innovation.

Step 3: Review
Reporting on innovation
One of the most problematic areas in innovation policy is the 
development of broadly based and meaningful measures for 
reporting and monitoring.1 As a general comment, most traditional 
measures have focussed on supply-side, input parameters. There is 
less coverage of firm performance and the diffusion of innovation, 
or measures to link innovative behaviour with social, economic 
or environmental impacts. The most difficult to measure aspects 
of the health of an innovation system are the relative robustness 
of linkages, relationships and information flows. In many areas 
qualitative assessments are needed in addition to quantitative ones. 

In carrying out its proposed reporting functions, the National 
Innovation Council should drive hard for improved frameworks for 

1 At the Roundtable on Targets and Measurements there was a general 
agreement about the extent of the difficulties. 
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monitoring and reporting and, as set out earlier, should produce an 
annual Statement on Innovation to report on trends in the national 
innovation system. On the science and technology front, the US 
provides exhaustive and illuminating global trend data in the National 
Science Board’s biennial science and technology indicators. The 
UK has probably made the most progress in developing a balanced 
scorecard framework for monitoring innovation, and a draft Australian 
version of this scorecard is at Annex 12. This could be further 
developed by the Office of Innovation Assessment. 

Recommendation 12.11: An Annual Statement on Innovation should be 
prepared by the National Innovation Council and incorporate a clear 
set of framework indicators. (An initial proposal for these indicators is 
set out in Annex 12). 

Evaluation and Review functions
Rigorous review processes are important to underpin public 
and industry confidence in the integrity of programs. Program 
evaluations should be transparent and undertaken from an 
independent standpoint.

In its 2007 Report on Public Support for Science and Innovation, 
the Productivity Commission found that:

Governance arrangements relating to business programs need to 
change. Options include:

shifting responsibility for commissioning program evaluations •	
to an independent third party or establishing an inter-
departmental working group to oversight such evaluations; and

requiring full public disclosure of the results and •	
recommendations and a timely response on the action to 
be taken. 1

We also note that the Department of Finance and Deregulation has 
embarked on a process of ‘arms length’ review of major groups of 
Commonwealth programs.

The Panel agrees with the principle that evaluations should be 
published and openly available. The same principles that apply 
to financial audit and risk management functions should apply to 
evaluation of innovation programs. Independence is only secured 
by the review function being at ‘arm’s length’ from the administering 
body. This does not mean that delivery agencies should not do 
their own performance evaluation – they should, but these should 

1 Productivity Commission, Public Support for Science and Innovation, p. 421. 2007.
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be supplemented by periodic independent reviews that are 
publicly released. 

Recommendation 12.12: The Australian Government, with the 
guidance of the National Innovation Council, should establish rigorous 
and consistent evaluation processes for innovation programs in line 
with the principle that the function should be carried out on an arms-
length and transparent basis.

In view of work underway on these issues in the Department of 
Finance and Deregulation, the Panel has not made a specific 
recommendation as to who should undertake these evaluations, 
but notes that the Department’s responsibility for the Budget would 
provide an unhelpful conflict or bias.

Performance evaluations should be based on ex ante evaluation 
criteria and the best available evidence base. Where evaluations find 
inadequate data, it should be a requirement that action is mandated 
to address data deficiencies. 

It is desirable that programs be evaluated not only against their 
specific policy objectives and program parameters, but also 
reviewed – within appropriate timeframe intervals – for their 
continued relative effectiveness compared with complementary or 
related programs. Review processes should be conducted to provide 
robust feedback loops to both the policy sponsors of programs as 
well as to the delivery agencies. Robust review processes, together 
with complementary and ongoing strategic assessment processes, 
are necessary to support policy innovation and to avoid the moral 
hazard of capture by vested interests.1

Finally, it is important that there be a clear separation between 
evaluation processes and central government budget processes. 
Clearly budgetary processes should be informed by, and reflect 
the outcomes of evaluations but they should not, in principle, 
stand in the place of evaluations. Apparently arbitrary program 
terminations undermine industry confidence in policy settings and 
introduce undesirable levels of uncertainty and risk. Changes with 
retrospective impacts are particularly undesirable. 

In addition to having effective evaluation mechanisms, policy 
makers need to be well informed about the evolution of the 
national innovation system and how it compares with those in 
other countries. The Panel, in conducting this Review, was in many 

1 Ibid
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cases constrained by the lack of both data and research findings 
concerning the Australian innovation system. In other countries 
this shortcoming has been recognised and independent innovation 
research centres have been created to undertake research on the 
innovation system, provide independent advice to government and 
offer meeting places where private sector practitioners can interact 
with each other, policymakers and academics.1 The Panel sees merit 
in establishing such a centre in Australia. It would develop skilled 
researchers, comprehensive databases and cutting edge methods 
for research on both the innovation process, broadly defined, and 
specialised questions of key national importance.

Recommendation 12.13: A National Centre for Innovation Research 
should be established to advance knowledge of the innovation system 
through high quality, independent research which is strongly relevant 
to policy and practice.

The Panel proposes a broad agenda for the future of innovation 
policy in Australia and advocates immediate action to address key 
needs and opportunities. An effective governance system will be 
critical in bringing together all the elements into a coherent national 
approach that maximise the value of public investment in innovation. 
The institutional framework proposed above is designed to 
provide the leadership required to ensure effective agenda setting, 
prioritisation, implementation and policy learning. With a vibrant 
agenda and strong policy leadership we can truly look forward to an 
innovative and prosperous future.

1 In the UK, DIUS, in conjunction with the ESRC, TSB and NESTA, has funded the establishment of such a 
centre and this is regarded by the British Government as a key dimension of their innovation strategy. 
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Chapter 3 Recommendation 3.1
Support business innovation as an explicit priority for Australia’s 
innovation policy by incorporating the following objectives into 
programs aimed at building business innovation capacity: 

assist the generation and absorption of business knowledge by •	
private firms;

help private firms to secure returns and to appropriate value •	
from undertaking inherently uncertain innovative business 
activities;

foster the capacity for innovation at the company level in •	
response to market and customer demands;

facilitate economically useful connections between firms •	
and other institutions for knowledge transfer and capability 
building;

extend the global reach and market access of Australian firms; •	
and

increase the managerial, technical and collaboration skills and •	
competencies of private firms.

Recommendation 3.2
Extend the Enterprise Connect Program to include services firms 
and expand it to provide explicit business innovation services 
in conjunction with the existing business review and advisory 
services. 

Recommendation 3.3
Establish a new Knowledge Connections program within the 
Enterprise Connect Program, to work with Industry Innovation 
Councils in facilitating new connections and clusters crucial 
to the competitive advantage of firms in knowledge-based 
economies.
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Chapter 5 Recommendation 5.1
On the basis that high quality human capital is critical to 
innovation, support:

•	the human capital focus of the COAG national reform agenda;

•	the broader national education reforms, and their central focus 
on raising teacher quality; 

•	innovation being considered as a key element of these and 
future substantial national reforms;

•	a process to review currently inconsistent funding models for 
tertiary training in the creative arts, with the aim of producing a 
nationally consistent policy; and

•	an examination of the most innovative educational reforms 
being pursued in other countries to benchmark our efforts.

Recommendation 5.2
Innovation policy should be aligned with immigration policies 
to ensure that they facilitate Australia’s access to the global 
talent pool. In particular, human capital should carry equal 
or more weight than economic capital in individual migration 
assessments.

Recommendation 5.3
Establish a program to encourage and support professional 
bodies (working with educational institutions and State and 
Territory Governments as appropriate) to provide accelerated 
pathways to facilitate enriching professional transitions so as to 
make Australia a world leader in this area.

•	The Advocate for Government Innovation (see Chapters 10 
and 12) should develop priorities with the aim of developing 
some breakthroughs within eighteen months; 

•	An early priority should be further building pathways for 
key professions in which there are skill shortages. One such 
initiative would facilitate the entry of science and mathematics 
graduates into teaching; and

•	The Minister for Education, Employment and Workplace 
Relations should make a statement on progress on this agenda 
within eighteen months. 
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Chapter 6 Recommendation 6.1
Adopt the principle of fully funding the costs of university 
research activities and implement through adjustments in funding 
to block and competitive grant schemes, without compromising 
grant success rates. Lessons from overseas and current 
government investigations should provide evidence for the full 
costs of university research and allow rapid transition to a full-
cost funding model.

Recommendation 6.2
Base the distribution of research block funding to universities on 
success in winning national competitive grants and on evidence 
of excellence in research, such as the research quality rankings 
to be produced by the Excellence in Research for Australia 
initiative.

Recommendation 6.3
Develop a strategy to support the strengthening of publicly 
funded research agencies (PFRAs) within the National Innovation 
System over time, including urgent restoration of funding levels.

Recommendation 6.4
In the short term, increase funding both for the PFRAs and the 
university research system to at least match the proportion of 
GDP that was allocated to them in the mid-1990s. In the longer 
term the goal should be to match investment levels of leading 
OECD economies.

Recommendation 6.5
To build concentrations of excellence, encourage collaboration 
and achieve better dissemination of knowledge, introduce 
additional funding support for university and other research 
institutions to partner with each other and with other research 
organisations (national and international). Discussions about 
additional levels of support should occur during the projected 
round of compact negotiations.

Recommendation 6.6
The implementation of new incentives around national 
challenges, including water, carbon emission reduction and 
related climate change and environmental initiatives needs to 
avoid further fragmentation of responsibilities and encourage 
consolidation. 
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Recommendation 6.7
Australia should enhance its capacity to engage internationally 
by opening up current innovation granting programs to 
international partners and participants.

Recommendation 6.8
The NHMRC should be resourced to deliver incentives designed 
to rationalise and consolidate Australia’s health and medical 
research sector, including universities and independent medical 
research institutes, to achieve efficiency and effectiveness of the 
sector.

Recommendation 6.9
Funds currently distributed under the Research Training Scheme 
and Australian Postgraduate Award (APA) schemes should be 
allocated to institutions on the basis of demonstrated excellence 
in research based on the research quality rankings that will be 
produced by the Excellence in Research for Australia Initiative. 

Recommendation 6.10
The research quality rankings from the Excellence in Research 
Australia initiative should be made publicly available to promote 
matching of the best research groups with the best doctoral 
students.

Recommendation 6.11
The APA annual student stipend should be raised to at least 
match the current APA(I) stipend of around $25,000 — and then 
indexed by average earnings; at the same time, the length of 
support provided under an APA should be increased to 4 years.

Recommendation 6.12
Early career research fellowship schemes that incorporate up to 
two years of supported research experience in another country 
should be introduced.

Recommendation 6.13
Establish a National Research Infrastructure Committee to 
advise on strategic directions in funding of national research 
infrastructure including landmark infrastructure. 
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Recommendation 6.14
To ensure a sustainable research infrastructure strategy into the 
future, extend funding for a successor program to the National 
Collaborative Research Infrastructure Scheme (NCRIS) for 10 
years including capital and operational support of $150 to $200 
million per annum. The remit of such funding should explicitly 
include support for the humanities, social sciences and creative 
arts as well as the sciences.

Chapter 7 Recommendation 7.1
The Australian Government should experiment with the use of 
prizes to stimulate innovation. Funding should be modest – say 
$5 million over two years with an external evaluation after three 
years. 

Recommendation 7.2
Patent law should be reviewed to ensure that the inventive steps 
required to qualify for patents are considerable, and that the 
resulting patents are well defined, so as to minimise litigation and 
maximise the scope for subsequent innovators.

Recommendation 7.3
Professional practitioners and beneficiaries of the IP system 
should be closely involved in IP policy making. However, IP 
policy is economic policy. It should make the same transition as 
competition policy did in the 1980s and 90s to being managed 
as such. 

Recommendation 7.4
Firms asserting or defending intellectual property should have a 
right to opt out of ‘appellate double jeopardy’. 

Recommendation 7.5
Explore the potential of facilitating the emergence of auditable 
standards to encourage better comparative voluntary reporting 
of the quality of firm performance.

Areas where substantial gains seem likely include:•	

the quality of workplaces as proposed at the 2020 Summit;•	

the quality of clinical units in hospitals that wish to participate; •	
and,

The performance of educational institutions at all levels in •	
raising students’ academic scores.
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Recommendation 7.6
Facilitate favourable conditions for the development and use of 
new and emerging technologies by establishing appropriately 
funded enabling technologies strategies that:

adapt or build regulatory frameworks to support the •	
responsible and safe use of innovative services and products;

support the science and metrology required to underpin •	
effective regulation and capitalise on opportunities;

foster public awareness and community engagement; and•	

collect data and develop metrics to support evidence based •	
policy development, monitoring and evaluation.

Recommendation 7.7
Australia should establish a National Information Strategy to 
optimise the flow of information in the Australian economy.

The fundamental aim of a National Information Strategy should 
be to:

utilise the principles of targeted transparency and the •	
development of auditable standards to maximise the flow of 
information in private markets about product quality; and

maximise the flow of government generated information, •	
research, and content for the benefit of users (including private 
sector resellers of information).

Recommendation 7.8
Australian governments should adopt international standards of 
open publishing as far as possible. Material released for public 
information by Australian governments should be released under 
a creative commons licence.

Recommendation 7.9
Funding models and institutional mandates should recognise 
the research and innovation role and contributions of 
cultural agencies and institutions responsible for information 
repositories, physical collections or creative content and fund 
them accordingly. 

Recommendation 7.10
A specific strategy for ensuring the scientific knowledge produced 
in Australia is placed in machine searchable repositories be 
developed and implemented using public funding agencies and 
universities as drivers.
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Recommendation 7.11
Action should be taken to establish an agreed framework for 
the designation, funding models, and access frameworks for 
key collections in recognition of the national and international 
significance of many State and Territory collections (similar to 
the frameworks and accords developed around Australia’s Major 
Performing Arts Companies).

Recommendation 7.12
Funding agencies should consider eligibility for cultural and 
collecting agencies in gaining access to contestable research 
funding programs.

Recommendation 7.13
The role of institutions such as the Australian Institute of 
Aboriginal and Torres Strait Islander Studies (AIATSIS) should 
be broadened and strengthened in recognition of the special 
importance of preserving indigenous collections and the unique 
value of indigenous traditional knowledge and practices within 
Australia’s innovation system. 

Recommendation 7.14
To the maximum extent practicable, information, research and 
content funded by Australian governments – including national 
collections – should be made freely available over the internet 
as part of the global public commons. This should be done 
whilst the Australian Government encourages other countries 
to reciprocate by making their own contributions to the global 
digital public commons.

Recommendation 7.15
In a similar spirit the Australian Government should initiate a 
process whereby countries come together to fund prizes for 
innovations of international significance with a particular focus 
on the needs of the developing world. 
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Chapter 8 Recommendation 8.1
The set of taxation measures outlined below be considered as a 
package and the recommendations that may lead to cost-saving 
not be adopted in isolation from recommendations to restore the 
value of incentives to firms.

Recommendation 8.2
The R&D Tax Concession be changed from a tax deduction to a 
tax credit.

Recommendation 8.3
The existing R&D Tax Concession (the 125 percent R&D Tax 
Concession, the 175 percent Premium, the R&D Tax Offset and 
the International Premium) should be replaced with a Tax Credit in 
order to raise the level of business expenditure on research and 
development by providing a less complex and more predictable 
support mechanism. A 40 percent Tax Credit should be available 
to large firms with a refundable Tax Credit of 50 percent available 
to smaller firms with turnover under $50 million. 

Recommendation 8.4
All R&D undertaken in Australia which meets relevant definitions 
be eligible for the tax credit.

Recommendation 8.5
Risk management models be developed to maximise the extent 
to which the refundable tax credit can be paid more regularly – 
at least quarterly in arrears. Regard should be had to the likely 
benefit relative to administrative and compliance costs and the 
need to manage risk. 

Recommendation 8.6
R&D expenditure undertaken in Australia by foreign-owned firms 
be eligible for the 40 percent Tax Credit but excluded from the 
refundable Tax Credit.
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Recommendation 8.7
Refinements should be made to clarify the activities that should 
be supported by the Tax Concession or new Tax Credit. Further 
exploration may be warranted to see if there are practicable ways 
of expanding the definition of eligible activities to include some 
of the less technically risky activities involved in innovation in 
services. In the immediate term: 

R&D on open source programs should qualify for the multiple •	
sale test;

guidelines should be reviewed to clearly identify what is eligible •	
activity; and

appropriate measures be taken to heavily constrain ‘whole •	
of mine’ and similar claims against the existing R&D Tax 
Concession program or proposed Tax Credit program.

Chapter 9 Recommendation 9.1
A Competitive Innovation Grants Program should be introduced 
to assist innovative firms, with limited access to capital, in 
the high risk, proof-of-concept and development stages. This 
program would be targeted at projects addressing identified 
national priorities for innovation. Successful firms would be 
required to repay grants from the royalties or earning streams 
accruing from commercial success. The program would seek to 
assist 200 innovative firms annually at a cost of $150 million per 
year.

Recommendation 9.2
The COMET program be expanded and continued for another five 
years, noting the scope for greater leverage arising from strong 
linkages to the Enterprise Connect initiative. A funding increase 
of at least 25 percent would maintain the levels of service and 
provide wider coverage across Australia. Further increases to 
extend the programme’s coverage should be considered in 
conjunction with the evolution of the Enterprise Connect network.

Recommendation 9.3
A portfolio of collaboration and linkage programs be maintained 
to support productive partnerships in the National Innovation 
System and with partners globally. 
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Recommendation 9.4
The recommendations in the Review of the CRC Program 
Collaborating to a Purpose should be acted on immediately 
though Government should weigh carefully responses to the CRC 
Review drawing attention to serious anomalies arising from the 
recommendation encouraging cash and in-kind contributions 
from research providers.

Recommendation 9.5
A pilot linkage voucher scheme be introduced via the existing 
Enterprise Connect and COMET program to improve innovation 
linkages between small and medium sized enterprises and the 
research community. Each voucher would be worth up to $15,000 
and would be used to fund collaboration between small firms 
and public sector research organisations. The program would 
link 5,000 firms per year to public research agencies at a cost of 
$50-$75 million per year.

Recommendation 9.6
The Government consider strategies to attract international 
venture capital fund(s) to Australia as the base for investment 
in the Asia Pacific region, with the short term objectives of 
attracting a major US venture capital firm to Australia and 
strengthening Australian links into US capital markets.

Recommendation 9.7
The ABS be appropriately resourced to undertake annual 
collections of venture capital data to enable effective tracking of 
the market and the impact of government support.
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Recommendation 9.8
The Innovation Investment Fund program be maintained, with a 
fourth round implemented after 2012. The primary objectives of 
this fourth round be: 

(i) to invest in high growth potential firms; 

(ii) to expand the pool of skilled fund managers; 

(iii) to build downstream investor confidence in follow on 
investment; and 

(iv) to build institutional fund confidence in supporting early 
stage Funds. 

To facilitate effective monitoring of the impact of government 
support to grow early stage ventures in Australia, adequate data 
on investee firms supported through the program should be 
collected to support robust longitudinal analysis. Ten new funds 
over five years to be established at a cost of $300 million over 
15 years.

Recommendation 9.9
The Australian Government immediately establish a second 
round of Pre-Seed Funds. In further rounds the current absolute 
$1 million cap per investee firm should be changed to a maximum 
$1 million cap on the first tranche of investment, recognising 
the high risk nature of this early stage of investment where the 
availability and timing of alternative follow-on investment is 
uncertain. Four new funds should be established at a cost of 
$100 million over 15 years.

Recommendation 9.10
Modest facilitating grants to organisations of angel investors 
should be provided to support an increased profile, networking 
and an ability to mount investor-education programs.

Chapter 10 Recommendation 10.1
Consideration should be given to extending the platform created 
to enforce payments and administer income contingent loans 
through the tax system; for instance, by extending income 
contingent loans for tertiary education outside universities and 
for sole trader entrepreneurs seeking to fund innovative projects.

Recommendation 10.2
An advisory committee of web 2.0 practitioners should be 
established to propose and help steer governments as they 
experiment with web 2.0 technologies and ideas. At least five 
substantial experiments should be established in different areas 
within two years to be evaluated within three. The Minister for 
Finance and Deregulation should have carriage of the initiative.
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Recommendation 10.3
An Advocate for Government Innovation should be established to 
promote innovation in the public sector.

The Advocate would:

operate a scheme similar to Singapore’s Enterprise Challenge;•	

provide a source for funds and expertise for conducting •	
randomised policy trials;

manage a process by which agencies within government and •	
also firms outside it were able to challenge established practices, 
administrative arrangements or regulation which obstructed 
beneficial innovation;

provide specific ‘project facilitation’ assistance to firms seeking •	
regulatory approvals in order to introduce worthwhile and 
innovative business practices;

promote networks (including within federal, and state and territory •	
governments) to maximise the dissemination of knowledge about 
worthwhile new approaches to issues faced by public agencies;

operate as a repository of knowledge and resources to the •	
Australian Government and participating State and Territory 
government agencies to promote tendering practices designed 
to maximise the scope for innovation in the supply of goods and 
services to government;

establish a high profile national awards system to provide national •	
awards for individuals, and public agencies at the Federal, State 
and Territory or local government level that make the greatest 
contribution to public sector innovation; and

act in concert with an appropriate university partner(s) such as •	
the Australia and New Zealand School of Government (ANZSOG), 
to hold an annual international conference on innovation in 
government, with the aim of it becoming the premier international 
conference on the subject – the Davos of public sector innovation.

Recommendation 10.4
A rigorous policy of evaluating all Australian Government 
innovation programs – and other relevant programs – be 
established. In a way analogous to the requirement that 
new regulation cannot be implemented without adequate 
regulatory impact analysis, a policy should be adopted whereby 
new programs cannot be implemented without an adequate 
evaluation strategy and funding for evaluation including the 
collection of ‘base data’ to evaluate the effects of the program.
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Recommendation 10.5
Experimentation in innovative policy and administration should 
be a major theme of the current refashioning of federal relations. 
States and Territories should be able to bid for federal funds to 
pioneer innovative approaches and to have their innovations 
properly and independently evaluated. This could be taken 
up within the COAG National Partnership Rewards payments 
currently being negotiated. 

Recommendation 10.6
The Australian Government should recognise its role as an 
active participant in facilitating innovation through procurement 
practices. In this context, the Government should:

actively manage its ability to enable and demand innovation in •	
procured services and products given its significant presence 
as a major purchaser; 

in procurement, be open to participating in risk sharing in •	
relation to innovation demanded;

explore the use of forward purchase commitments as a means •	
of fostering more innovative approaches to government 
procurement; and

work with the State and Territories to implement a pilot Small •	
Business Innovation Contracting program based on the US SBIR 
design principles, to strengthen the growth of highly innovative 
firms in Australia.

The Advocate for Government Innovation should operate as a 
source of expertise and seed funding for the resourcing of such 
approaches to procurement. 

Chapter 11 Recommendation 11.1
National innovation priorities as set out in this Review, be a focus 
of innovation policy and activities and the National Innovation 
Council be charged with ongoing evaluation of the alignment of 
public innovation policy with National Research and Innovation 
priorities.
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Chapter 12 Recommendation 12.1
The Prime Minister’s Science, Engineering and Innovation Council 
should be replaced by a new National Innovation Council, 
chaired by the Prime Minister, and supported by a small but high 
level Office of Innovation. An International Innovation Advisory 
Panel would be formed to provide advice to the Council on 
international engagement.

Recommendation 12.2
To more effectively coordinate the innovation activities of 
public sector research agencies and to provide a source of co-
ordinated advice to the National Innovation Council, a Research 
Coordination Council should be established. 

Recommendation 12.3
The Minister for Innovation should be a joint signatory to any 
Cabinet proposals from across government significantly bearing 
on the national innovation agenda, to ensure co-ordination. 

Recommendation 12.4
Innovation Australia should be the single major agency 
responsible for delivering innovation program support for firms. 
Such programs would be delivered through the AusIndustry 
network.

Recommendation 12.5
The Australian Government and State and Territory governments 
should adopt a framework of principles for innovation 
interventions (as set out in this Review) to enhance consistency 
in approach across governments and improve the overall 
accessibility and efficiency of the suite of interventions.

Recommendation 12.6
That governments review the existing suite of programs and 
develop any new programs in the light of these principles. All 
program proposals should contain clear ex ante evaluation 
criteria, and provide for the provision or collection of relevant 
base line data before program implementation. Design principles 
and rules should be applied consistently. (See proposed design 
principles in Chapter 4 and Annex 4)

Recommendation 12.7
That senior government officials develop a collaborative 
mechanism to oversee the agreed approach and report 
periodically to relevant Australian Government and State and 
Territory ministers.
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Recommendation 12.8
That common metrics, performance indicators and mechanisms 
for collecting and sharing data be developed and adopted by all 
jurisdictions. 

Recommendation 12.9
That governments together develop a single mechanism (such as 
a web portal) for providing information to clients about access to 
the full range of Australian and State and Territory government 
innovation programs. 

Recommendation 12.10
The ABS should be resourced to ensure the longevity and 
international consistency of innovation data collections and 
their availability to facilitate effective policy development. The 
National Innovation Council should advise where additional 
data collection is required to produce its Annual Statement on 
Innovation.

Recommendation 12.11
An Annual Statement on Innovation should be prepared by 
the National Innovation Council and incorporate a clear set of 
framework indicators. (An initial proposal for these indicators is 
set out in Annex 12). 

Recommendation 12.12
The Australian Government, with the guidance of the National 
Innovation Council, should establish rigorous and consistent 
evaluation processes for innovation programs in line with the 
principle that the function should be carried out on an arms-
length and transparent basis.

Recommendation 12.13
A National Centre for Innovation Research should be established 
to advance knowledge of the innovation system through high 
quality, independent research which is strongly relevant to policy 
and practice.
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Review Terms of Reference The Government is committed to building a strong national innovation 
system, in recognition of the vital role innovation plays in productivity 
and economic growth, and in meeting the challenges Australia faces.

In this context, the Government has appointed an expert panel 
to review the national innovation system and the coherence and 
effectiveness of existing Government support for innovation. 

The Panel will identify gaps and weaknesses in the innovation system 
and develop proposals to address them. In particular, it will:

•	Identify a set of principles to underpin the role and 
participation of the public sector in innovation.

•	 Develop a set of national innovation priorities to complement the 
national research priorities, ensuring the objectives of research 
programs and other innovation initiatives are complementary. 

•	 Identify regulatory and other barriers to innovation 
and recommend ways to minimise these.

•	 Examine the scope for simplifying and reducing program duplication and 
ensuring that any support provided is well-targeted and easy to access.

•	 Consider the appropriateness, effectiveness and efficiency of the Research 
and Development (R&D) Tax Concession Scheme in promoting innovation 
and make recommendations to improve innovation outcomes.

•	 Consider ways to improve the governance of the national innovation system 
to support higher expectations of government agencies and industry.

•	 Assess the appropriateness, effectiveness and efficiency of 
the Cooperative Research Centres (CRC) Program and make 
recommendations to improve innovation outcomes.

In conducting the review the Panel is to have regard to relevant reports 
and studies, including the Productivity Commission's Report on Public 
Support for Science and Innovation. The Panel is to consult nationally 
and provide a 'Green Paper' to the Government detailing policy options 
by 31 July 2008. The Green Paper will be released for public comment and 
used as the basis for the development of a Government 'White Paper'.

In addition to the Panel, three Working Groups were set up to 
examine particular areas of interest. Each Working Group provided 
input to the Panel for consideration in the final report.

Collaboration and Review of Recognising the work already undertaken by the Productivity Commission 

the CRC Program Working in its report on Public Support for Science and Innovation the Working 
Group shall, within the context of the overall Review of the National 

Group Terms of Reference Innovation System as a whole, provide input to the Review Panel by:

•	Considering the current status of collaboration between various 
actors in the National Innovation System (firms, universities, research 
agencies (public and private), Government Departments) propose 
ways to strengthen such collaboration, having regard to:
•	 both domestic and international collaboration
•	 the role of venture capital
•	the role of intermediaries
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 Considering options to improve industry access to and use of knowledge •	
generated within universities, public sector research agencies, and 
organisations with substantial amounts of public funding, such as CRCs, 
including principles to govern the diffusion of publicly funded research.

 Evaluating the scope for public and private research partnerships •	
to support comparative advantage in particular industries.

 Noting that the next CRC selection round has been suspended until the •	
Government has considered the outcomes of the Review, assess the 
appropriateness, effectiveness and efficiency of the CRC Program within 
the spectrum of program options to support greater collaboration.

In addressing this, the Working Group will take account of the Government's 
stated intention of restoring public benefit as a key criterion for the 
establishment and operation of CRCs. In this context, the Working Group 
will assist the Review Panel by undertaking a comprehensive review that 
considers all aspects of the CRC Program. It will examine the overall strategic 
direction of CRCs, looking at the full range of issues, including governance 
and program design issues, the level and length of funding needed to support 
the program's objectives, as well as its overall scope and effectiveness.

Inter-governmental Working 
Group Terms of Reference

In the context of the Review of the National Innovation System, the Working 
Group will act as a central point of liaison between the Commonwealth, 
State and Territory Governments, and representatives of local government, 
and respond to requests from the expert Panel conducting the Review.

The Working Group will also:

Identify and assess the complex mix of current and proposed State, •	
Territory and Commonwealth innovation support and assistance 
programs against agreed national innovation priorities

Map these programs against the priorities and identify the •	
extent to which these priorities are appropriately covered

Examine the scope for simplifying support for business •	
innovation and reducing duplication, so that it is easier for 
business to identify and access relevant programs

Provide advice on a framework to ensure ongoing complementarity •	
between State, Territory and Commonwealth programs; and 

Identify metrics and means of improving data collection and the •	
ongoing measurement, evaluation and optimisation of outcomes.

Tax and Review of the R&D 
Tax Concession Working 
Group Terms of Reference

The Review of the National Innovation System will specifically consider the 
role of the research and development tax concession scheme in promoting 
innovation. The Productivity Commission report on Public Support for Science 
and Innovation provides a solid foundation for the Working Group to evaluate 
the appropriateness, efficiency and effectiveness of the current scheme 
and, where appropriate, provide advice on the following design principles: 

 That the tax concession be designed to encourage sustained •	
growth in R&D activity in Australia and facilitate higher R&D 
intensity, which may generate greater spillovers.

 That the concession encourage international linkages and provide an •	
incentive for multinational companies to undertake R&D in Australia.

 That the concession encourage collaboration by the business •	
sector with universities and research agencies.
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The Working Group will:

 examine the appropriateness of the current definition of •	
research and development used for the tax concession;

 review the Tax Offset arrangements for small companies with a view to •	
removing the perverse incentives resulting from the current eligibility 
threshold for R&D expenditure, while minimising the potential for abuse; and

 Examine other aspects of tax impacting on the concession.•	
The Working Group will also evaluate the efficiency, effectiveness and 
appropriateness of other tax instruments and measures for supporting 
innovation, including the Early Stage Venture Capital Limited Partnerships.

The evaluation of options should consider the impact of any changes 
on the growth of innovative firms, inwards investment and exports.

Review process The Review commenced 22 January 2008 with the public announcement 
by the Minister for Innovation, Industry, Science and Research, the Hon 
Senator Kim Carr. An eleven-member Panel was established headed by 
Dr Terry Cutler. Four international experts were also nominated.

A Secretariat was set up to support the Panel and included staff from 
within the Department of Innovation, Industry, Science and Research 
as well as from outside bodies including the CSIRO, the University 
of Queensland and Queensland University of Technology.

The review held a series of consultations in each state and territory 
in the first half of March with over 1300 people attending.

The Expert Panel met 12 times between 5 February and 22 August 2008,  
including a two-day Innovation meeting 12-13 June 2008. A website at  
www.innovation.gov.au/innovationreview provided regular updates on the 
activities of the Panel.
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Expert panel membership Dr Terry Cutler (Chair)
Principal of Cutler & Company

Dr Nicholas Gruen
CEO of Lateral Economics

Professor Mary O'Kane
Executive Chairman of Mary O’Kane & Associates Pty Ltd

Professor Steve Dowrick
Professor, School of Economics, the Australian National University

Ms Narelle Kennedy
Chief Executive of the Australian Business Foundation

Professor Glyn Davis AC
Vice-Chancellor and Principal of the University of Melbourne

Ms Catherine Livingstone AO
Director – Future Directions International
- Macquarie Group Ltd
- WorleyParsons Ltd
- Telstra Corporation Ltd
- Macquarie Graduate School of Management Pty Ltd 

Dr Megan Clark
Vice President, HSEC & Sustainability, BHP Billiton 

Professor John Foster
Head of the School of Economics, University of Queensland

Dr	Jim	Peacock	AC	(ex-officio)
Chief Scientist

Ms	Patricia	Kelly	(ex-officio)
Deputy Secretary of the Department of Innovation, Industry, Science and Research

International experts Professor Alan Hughes
Director of the Centre for Business Research (CBR) and Margaret 
Thatcher Professor of Enterprise Studies at the Judge Business School, 
and a Fellow of Sidney Sussex College, University of Cambridge

Professor Richard Lester
Founding director of the MIT Industrial Performance Center and 
a professor of nuclear science and engineering at MIT

Professor Stan Metcalfe
Professor of Political Economy and Cobden Lecturer, School of 
Economic Studies; Executive Director, the ESRC Centre for Research 
on Innovation and Competition; and Director, Policy Research in 
Engineering, Science and Technology at the University of Manchester

Professor Keith Smith
Chair of Innovation, University of Tasmania School of Management

Additional experts 
assisting the Panel

Nicholas M Donofrio
Executive Vice President, Innovation and Technology, IBM Corporation

Norman Augustine
Chair of the US National Academies

Professor Mark Dodgson
Director, Technology and Innovation Management Centre, 
UQ School of Business, University of Queensland
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Collaboration and CRC 
Working Group

Professor Mary O'Kane (Chair)
Mary O'Kane and Associates Pty Ltd

Mr Marty Gauvin
Group Managing Director, Hostworks Ltd

Professor Thomas Healy AO
Particle Fluids Processing Centre Department of Chemical 
and Biomedical Engineering, University of Melbourne

Professor Warwick Anderson AM
CEO, National Health and Medical Research Council (NHMRC)

Dr Megan Clark
Vice President Technology, BHP Billiton

Inter-Governmental 
Working Group

Mr David Hanna (Chair)
Deputy Secretary, Strategy and Coordination, Department 
of Innovation, Industry and Regional Development

Mr Ian Cox (ACT)
Director, Business and Industry Development, Chief Minister's Department

Mr Todd Clewett (NSW)
Director of Innovation Strategies, Department of State and Regional Development

Ms Kerry Doyle (NSW)
Executive Director, Office of Science and Medical Research

Mr Richard Galton (NT)
Chief Executive, Department of Business, Regional and Economic Development

Mr Brian Anker (QLD)
Deputy Director General, Science and Technology
Department of Tourism, Regional Development and Industry

Ms Leigh Roach (QLD)
Executive Director, Science Policy and Commercialisation
Department of Tourism, Regional Development and Industry

Mr Craig Fowler (SA)
Deputy Chief Executive, Planning, Policy and Innovation
Department of Further Education, Employment, Science and Technology

Mr Len Piro (SA)
Executive Director, Manufacturing and Business Services

Mr Steven Jarman (TAS)
Acting Deputy Secretary, Business and Community 
Development. Department of Economic Development

Mr Colin Slattery (WA)
Acting Assistant Director General, State Development 
Strategies. Department of Industry and Resources

Mr Roy Chapman (WA)
General Manager, Innovation & Emerging Industries 
Dept of industry and Resources

Ms Patricia Kelly (Commonwealth)
Deputy Secretary, Department of Innovation, Industry, Science and Research
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Professor David Adams
Australian Innovation Research Centre, UTAS

Ms Margaret Anderson
Chair, Council of Australasian Museum Directors (CAMD)

Professor Warwick Anderson
CEO, NHMRC

Professor Peter Andrews
Queensland Chief Scientist

Mr Nixon Apple
Industry and Investment Policy Advisor, Australian Council of Trade Unions (ACTU)

Ms Margot Bell
Director, Education Innovation and Infrastructure Policy, Schools 
Teaching, Students & Digital Education Revolution Group, Department 
of Education, Employment and Workplace Relations

Ms Libby Benson
Department of Business, Economic and Regional Development, NT Government

Mr Tom Bentley
Deputy Prime Minister's Office, ANZSOG, former Director of Demos

Professor James Best
Chair of Research Committee, Member of Council – NHMRC

Dr Laurie Besley
Chief Executive, National Measurement Institute

Mr Akshay Bhandari
Director, CLASE Ventures Pty Ltd

Ms Margaret Birtley
CEO, Collections Council of Australia Ltd

Dr Don Brunker
Assistant Statistician, Economic Analysis and Reporting 
Branch, Australian Bureau of Statistics

Mr Duncan Buckeridge
Partner, Insight Economics, Deloitte Touche Tohmatsu

Tax and Review of the 
R&D Tax Concession 
Working Group

Dr Terry Cutler (Chair)
Principal of Cutler and Company

Dr Nicholas Gruen
CEO, Lateral Economics

Dr Laurie Hammond
Director, iQ Capital Management Pty Ltd

Dr Peter Burn
Associate Director, Australian Industry Group

Mr Graeme Davis
Manager, Finance and Strategy Unit, Business Tax 
Division, Department of the Treasury

Expert roundtables In May and early June, nine one day expert roundtables were held to 
flesh out issues not fully understood either through submissions or other 
consultations. The expert roundtables were on the following topics: Human 
Capital and Workplace Innovation; Funding Models; Public Sector Innovation; 
Rural Innovation; Information Policy and Information Markets; Unique 
Challenges for Innovation in the Tropics; Government Procurement; Measuring 
Innovation and Setting Targets; and National Facilities and Collections.

The Panel thanks the following people who attended 
one or more of the expert roundtables.
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Professor Tony Burgess
Director, Melbourne Branch of Tumour Biology, Ludwig Institute for Cancer Research

Ms	Leslie	Butterfield
Chief Executive Officer, McLachlan Lister Pty Ltd

Ms Natasha Camphorst
Principal Policy Officer, Science Strategy, Department of 
Tourism, Regional Development and Industry

Mr Michael Carmody
CEO, Australian Customs Service, former Commissioner of ATO

Professor Bruce Chapman
Professor, Public Policy, Crawford School of Economics and 
Government, The Australian National University

Mr Darren Cleland
Acting Director, Cairns Regional Development Centre

Professor Tom Cochrane
Deputy Vice-Chancellor (Technology, Information and Learning 
Support), Queensland University of Technology

Professor Chris Cocklin
Pro-Vice-Chancellor, Faculty of Science, Engineering and IT, JCU

Dr George Collins
Chief of Research, Australian Nuclear Science and Technology Organisation (ANSTO)

Professor Edwina Cornish
Deputy Vice-Chancellor (Research), Monash University

Dr Peter Crossman
Assistant Under Treasurer and Government Statistician, Office of 
Economic and Statistical Research, Queensland Treasury

Professor James Dale
Director , Centre for Tropical Crops and Biocommodities, 
Queensland University of Technology

Kate Delaney
Delaney & Associates

Professor Mark Dodgson
Director, Technology and Innovation Management Centre, 
UQ School of Business, University of Queensland

Ms Jane Drake-Brockman
Executive Director, Australian Services Roundtable

Dr Terry Enright
Board member of Agricultural Research Western Australia (ARWA), 
Chair of ATSE Crawford Fund WA Committee, former Chair of 
Grains Research and Development Corporation and former Chair 
of Chairs of Rural Research and Development Corporations

Professor Anne Fitzgerald
Queensland University of Technology 

Professor Brian Fitzgerald
School of Law, Queensland University of Technology

Mr Craig Fowler
Deputy Chief Executive, Department of Further Education, 
Employment, Science & Technology

Ms Rozanne Frost
Chief Information Officer, CSIRO
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Dr Jan Fullerton
Director-General, National Library of Australia

Dr Joshua Funder
GBS Venture Partners

Mr Harold Furber
Desert Knowledge CRC, Alice Springs

Professor Stephen Garnett
Director, School of Environment, Charles Darwin University

Mr David Gaul
Previous CEO, CEA Technologies

Mr Rowan Gilmore
CEO, Australian Institute for Commercialisation

Dr Colin Grant
Executive Director, Bureau of Rural Sciences

Mr John Grant
Division Manager, Procurement Division, Department of Finance and Deregulation 

Professor Janet Greeley
Faculty, Pro-Vice-Chancellor Arts, Education and Social Sciences, JCU

Dr Roy Green, AO
Chair of the WA Government Taskforce for Greenhouse Energy

Dr J. Patrick Greene
Chief Executive Officer, Museum Victoria

Dr	Des	Griffin
Former CEO, Australian Museum, Sydney

Professor Sandra Harding
Vice Chancellor, James Cook University

Professor John Hartley
ARC Centre of Excellence, Creative Industries and Innovation, QUT

Mr Erol Harvey
CEO, Minifab

Professor Greg Hearn
Associate Professor and Director of New Research Initiatives, Creative 
Industries Faculty, Queensland University of Technology

Dr Ian Heath
Management Consultant, First Thoughts; Ex-Director-General, IP Australia

Mr Bob Herbert
Industry Capability Network Limited

Professor Nigel Haworth
Professor of Human Resource Development, The University of Auckland

Dr Rosita Henry
Head, Anthropology, Archaeology & Sociology

Dr Brian Hickman
Director, ARRB Transport Research Ltd

Neale Hooper
Office of Economic and Statistical Research, Queensland Treasury

Professor Terry Hughes
Federation Fellow and Director, ARC Centre of Excellence for Coral Reef Studies, JCU

Dr	Richard	Jefferson
CEO, CAMBIA
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Dr Paul Jensen
Senior Research Fellow, Melbourne Institute of Applied Economic 
and Social Research, University of Melbourne

Dr Andrew Johnson
Group Executive for the Environment and a member of the Executive Team, CSIRO

Ms Mary Johnson
Regional Natural Resource Management Facilitator, Glenelg 
Hopkins Catchment Management Authority

Dr Russell Joshua
Project Director, Innovation Policy, Victorian Department 
of Innovation, Industry & Regional Development

Professor Brian Kay
Queensland Institute of Medical Research

Dr	Bruce	Kefford
Deputy Secretary Agriculture & Fisheries, Department of Primary Industries Victoria

The Hon John Kerin
Chairman, Weeds CRC and Tropical Savannahs CRC

Ms Rosemary Kirkby
Design Consultant

Professor Peter Langridge
CEO Australian Centre for Plant Functional Genomics, University of Adelaide

Mr Steve Larkin
Principal, Australian Institute of Aboriginal and Torres Strait Islander Studies (AIATSIS)

Mr Ted Loveday
Managing Director, Seafood Services Australia

Professor Tom Lyons
Environmental Science, Faculty of Sustainability, Environmental 
and Life Sciences, Murdoch University

Ms Henrietta Marie
Centre for Sustainable Indigenous Communities

Mr Ian McPhee
Auditor-General, Australian National Audit Office

Dr Sue Meek
Chief Executive, Australian Academy of Science

Mr Peter Mellor
Regional Director Northern, Department of Tourism, 
Regional Development and Industry, Queensland

Mr David Miles
Chairman, Innovation Australia

Dr Suzanne Miller
Director, Museum of South Australia

Dr Deborah Mitchell
Director, Australian Social Science Data Archive, Australian National University (ANU)

Mr Terry Moran
Secretary, Department of Prime Minister and Cabinet

Ms Mary Murnane
Deputy Secretary, Department of Health and Ageing

Ms Jane Niall
Deputy Secretary Beyond 2020, Department of Innovation, 
Industry and Regional Development
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Professor Rocky de Nys
Professor of Aquaculture, JCU

Dr Peter O'Brien
Managing Director, Rural Industries Research & Development Corporation

Steve O'Laughlin
Branch Manager, Procurement Policy, Department of Finance and Deregulation

Professor Norman Palmer
Deputy Vice-Chancellor Research & Innovation, JCU

Mr Tony Pensabene
Associate Director, Economics and Research, Australian Industry Group

Dr Ian Poiner
Director, Australian Institute of Marine Science

Nigel Poole
Executive Director, Business Services, CSIRO

Peter Portmann
Principal, Agriconnect

Dr Stephen Prowse
CEO, Australian Biosecurity CRC

Professor Michael Rayner
Architect, representative of the Queensland Smart State Council

Professor Russell Reichelt
Chair, Great Barrier Reef Marine Park Authority

Professor Alistair Robertson
Pro Vice-Chancellor (Research Initiatives), Faculty of Natural and 
Agricultural Sciences, University of Western Australia

Professor Alan Robson
Vice-Chancellor, University of Western Australia

Mr Mick Roche
Global Practice Leader, BHP Billiton

Professor Peter Rogers
Chair, Western Australian Marine Science Institute, and 
Managing Director Lobster Harvest Pty Ltd

Professor James Rowe
CEO, Cooperative Research Centre for Sheep Industry Innovation

Dr Mike Sargent
Chair of National Collaborative Research Infrastructure Strategy (NCRIS) Committee

Professor	Louis	Schofield
Infection and Immunity Division, Walter and Eliza Hall Institute, Melbourne

Mr Rob Setter
Acting Director General, Queensland Department of Primary Industries and Fisheries

Mr Mick Shannon
Department of Finance and Deregulation

Dr Ray Shaw
General Manager, Technology Energy & Climate Group, 
Rio Tinto Technology & Innovation

Professor Margaret Sheil
CEO, Australian Research Council (ARC)

Dr Steve Skov
NT Department of Health
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Mr Cameron Slatyer
Director, Australian Biological Resources Study (ABRS)

Professor Keith Smith
Chair in Innovation, University of Tasmania

Mr Mark Smith
CEO, North Australian Technologies

Mr Randall Straw
Executive Director, Multimedia Victoria

Mr Peter Stephenson
Batchelor Institute of Indigenous Tertiary Education, Batchelor, NT

Mr Neville Stevens
Chairman, National ICT Australia (NICTA)

Mr Tony Surtees
CEO, iPrime

Mr Ian Thompson
Executive Manager, Rural Policy and Innovation Division DAFF

Mr Evan Thornley MP
Parliamentary Secretary to the Premier (Victoria)

Professor Steve Turton
Director, Tropical Landscapes Joint Venture

Professor Bob Wasson
Deputy Vice-Chancellor Research, Charles Darwin University (replacing Helen Garnet)

Warwick Watkins
Director General, Department of Lands NSW

Tony Weber
General Manager, Department of Innovation Industry, Science and Research

Dr Judy West
Program Leader, Plant Industry, CSIRO

Mr Mike Whelan
Deputy Chief Executive, Operations, CSIRO

Mr Dean Wickenton
Senior Policy Adviser, Economic Policy and Planning. Department 
of Innovation, Industry and Regional Development

Dr Glenn Wightwick
Director, Australia Development Laboratory (ADL), IBM Corporation

Mr Michael Williams
Institute of Aboriginal and Torres Strait Islander Studies

Mr Andrew Wilsmore
Manager Education & Training, National Farmers Federation

Ms Kim Windsor
Managing Director, Windsor and Associates

Dr Glenn Withers, AO
CEO, Universities Australia

Dr Katherine Woodthorpe
Chief Executive, Australian Private Equity & Venture Capital Association

Professor Ian Wronski
Pro-Vice-Chancellor, Faculty of Medicine, Health and Molecular Sciences, JCU

Frank Wyatt 
Managing Director, Enterprising Partnerships Pty Ltd
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Secretariat Staff The following provided support for the Panel and 
Working Groups during the review process.

Department of Innovation, Industry, Science and Research
National Innovation Review Secretariat
Tricia Berman (Head of Secretariat); Helen Atkinson; Krisztian Baranyai; 
Carol Bellettini; Joanne Bright; Catherine Clunes; Julie Crowe; Jenny 
Edwards; Julie Glover; Kristina Huynh; Alison Manion; Miriam Morris; 
Christopher Nedin; Di Redwood; Alex Roberts; Matthew Squire; 
Martin Symonds; Alistair Taylor; Jenny Taylor; Marilyn Turner.

Collaboration and CRC Working Group
Kris Browne; Jacinta Corstes; Chris Gonzalez; Mark Johnson; Stella Morahan; 
Cathy McKay; Harvey Perkins; Mary Quilty; Sue Sydlarczuk; Gillian Treloar

External Advisors
Professor Anne Fitzgerald, Queensland University of 
Technology Law School, OAK Law project; 
Dr James Bradfield Moody, General Manager, International Development, CSIRO; 
Jane Niall, Deputy Secretary Beyond 2020, Department of 
Innovation, Industry & Regional Development, Victoria; 
Mike Whelan, Deputy Chief Executive, Operations, CSIRO
Professor Joshua Gans, Melbourne Business School.
Susan Graebner, consultant in higher education policy and governance
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AARNet Pty Ltd

Aarons, Mr Richard

ACCORD Australasia

Adams, Ms Bronte. Dandolo 
Partners Pty Ltd

Advance

Advanced Manufacturing 
Australia (AMAus)

Ahmed, Dr Shahid - 
Applied Innovations

Alexander, Dr Dennis

Allen & Buckeridge Asset 
Management Limited

Amgen Australia Pty Limited

Andrews, Prof. Peter

Andrews, Richard

Ansley, Mr David - Ansley 
& Associates Pty Ltd

Antarctic Climate & Ecosystems 
CRC (ACE-CRC)

ARC Centre of Excellence for Creative 
Industries and Innovation (CCI)

ARC Nanotechnology Network

ARC NHMRC Research 
Network in Ageing Well

ARC NHMRC Research Networks

ARC Research Network on Intelligent 
Sensors, Sensor Networks and 
Information Processing (ISSNIP)

Arelette, Dr David; Ryan, Dr 
Michael and Frawley, Mr Craig

Art Education Australia Inc.

Association Architecture 
Schools Australia (AASA)

Association Consulting 
Engineers Australia (ACEA)

Association of Australian Medical 
Research Institutes (AAMRI)

Athlomics

ATN Women’s Executive Development 
Management Committee 

ATSA Defence Services

Attikiouzel, Mr Yianni and 

Barker, Mr John

AusBiotech

Aussie Stone, Mr Marc

Australasian Council of Deans 
of Arts, Social Sciences and 
Humanities (DASSH)

Australasian CRC for 
Interaction Design (ACID)

Australasian Fire Authorities 
Council (AFAC)

Australasian Institute of Mining 
and Metallurgy (AusIMM)

Australasian Joint Agencies 
Scanning Network (AJASN)

Australasian Quaternary Association

Australasian Research 
Management Society (ARMS)

Australia Council for the Arts

Australia Insight Pty Ltd

Australia Japan Business 
Cooperation Committee Inc.

Australian Academy of Science

Australian Academy of Technological 
Sciences and Engineering (AATSE)

Australian Academy of the Humanities

Australian Animal Welfare Strategy 
Advisory Committee (AAWSAC)

Australian Association 
of Angel Investors

Australian Biosecurity Cooperative 
Research Centre for Emerging 
Infectious Disease

Australian Broadcasting 
Corporation (ABC)

Australian Bureau of Statistics (ABS)

Australian Business Foundation

Australian Catholic University

Australian Chamber of Commerce 
and Industry (ACCI)

Australian Children's Television 
Foundation (ACTF)

Australian Coal Association

Australian Computer Society

Australian Construction 
Industry Forum (ACIF)

Australian Copyright Council

Australian Council of Built Environment 
Design Professions (BEDP) Limited

Australian Council of Deans and 
Directors of Graduate Studies (DDOGS)

Australian Council of Deans of Science

Australian Council of 
Engineering Deans (ACED)

Australian Council of 
Trade Unions (ACTU)

Australian Council of University Art 
and Design Schools (ACUADS)

Australian Dairy Industry

Australian Deans of Built 
Environment and Design

Australian eResearch 
Infrastructure Council (AeRIC)

Australian Film Commission (AFC), 
Film Australia Ltd (FAL), Media 
Entertainment and Arts Alliance (MEAA) 
& Australian Writers Guild (AWG)

Australian Food and Grocery Council

Australian Housing and Urban 
Research Institute (AHURI)

Australian Industry Group (AIG)

Australian Information 
Industry Association (AIIA)

Australian Innovation Association

Australian Institute for Bioengineering 
and Nanotechnology (AIBN)

Australian Institute of Aboriginal and 
Torres Strait Islander Studies (AIATSIS)

Australian Institute of Agricultural 
Science and Technology (AIAST)

Australian Institute of 
Commercialisation (AIC)

Australian Institute of Marine Sciences

Australian Institute of Sport (AIS)

Australian International Design Awards

Australian ITER Forum spans

Australian Major Performing Arts Group

Submissions to the Review In addition to the submissions listed below 20 confidential submissions 
were received which were not made public. Of those listed below, 8 provided 
confidential attachments, and those attachments were not made public.
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Australian Manufacturing Technology 
Institute Limited (AMTIL)

Australian Medical Device 
Industry Group

Australian Meteorological and 
Oceanographic Society (AMOS)

Australian Nano Business 
Forum (ANBF)

Australian Nanotechnology Alliance

Australian National University (ANU)

Australian Nuclear Science and 
Technology Organisation (ANSTO)

Australian Petroleum Production 
& Exploration Association 
Limited (APPEA)

Australian Plant Phenomics Facility

Australian Private Equity & Venture 
Capital Association Limited (AVCAL)

Australian Publishers Association

Australian Research Alliance for 
Children and Youth (ARACY)

Australian Research Council (ARC)

Australian Science 
Communicators (ASC)

Australian Screen Production 
Education and Research 
Association (ASPERA)

Australian Self-Medication 
Industry (ASMI)

Australian Services Roundtable (ASR)

Australian Social Innovation 
Exchange (ASIX)

Australian Society for Medical 
Research (ASMR)

Australian Spatial Consortium

Australian Spatial Information 
Business Association Limited (ASIBA)

Australian Stem Cell Centre

Australian Synchotron

Australian Technology Network 
of Universities (ATN)

Australian Technology Showcase (ATS)

Australian Tourism Export 
Council (ATEC)

Australian Wine Research Institute

Avimo Australia Pty Ltd

BakerIDI Heart and Diabetes Institute

Balan, Mr Peter

Bammer, Ms Gabriele

Barker, Dr John E.D.

Bazylenko, Dr Michael

Bell, Dr John

Bell, Mr Nick

Bennetts, Mr Mark

Berinson, Dr Daniel M. - Systec 
Engineering Pty Ltd

BFG Consulting

Bio Innovation SA

Bio21 Cluster

BioMelbourne Network

Bionic Ear Institute

Bioplatforms Australia Ltd

Biota Holdings Limited

Biotech Daily

Black, Mr Tim – BKK Architects

Blakemore, Dr John – Blakemore 
Consulting International

Bloom, Dr Abby; Dyer, Dr 
Shanny; Hirshorn, Dr Michael 
and Sutton, Dr Colin

Boeing Australia

Box Hill Institute of TAFE

Boyd, Dr John S.

Braun, Dr Patrice

Bridge, Dr Wallace

Brisbane City Council

Bryant, Dr Kevin

Bryce, Hon. Dr Mal

BSES Limited

Bull, Mr David - BCS Innovations

Bureau of Meteorology

Burns, Mr Alex

Burton, Dr Peter G.

Bushfire CRC

Business Council of Australia

Business Innovation & Incubation 
Australia Inc. (BIIA)

Business Strategies International (BSI)

Business/Higher Education 
Round Table

Computer Associates (CA)

Cairns, Mr Iver

CAMBIA

Campbell, Mr David

CAST Cooperative Research Centre

Castillo, Ms Alicia - Alicia Castillo 
Wealthing Group Pty Ltd 

Cebon, Dr Peter

CEDA

Central Queensland University

Centre for Innovative Industry

Economic Research Inc. (CIIER)

Chamber of Minerals and Energy 
of Western Australia (CME)

Chapman, Prof. Bruce

Charles Darwin University

Charles Sturt University

City of Bunbury

City of Salisbury

Clark, Mr Ian A.

Clarke, Mr Roger

Coates, Ms Jessica and 
Fitzgerald, Prof. Brian

Cochlear Limited

Cockatoo Network

Cole, Prof. Trevor

Collections Council of Australia

Community Public Sector Union (CPSU)

Composite Group

Compucat Research Pty Ltd

Cooperative Research Centre 
for Aboriginal Health

Cooperative Research 
Centre for Greenhouse Gas 
Technologies (CO2CRC)

Cooperative Research Centres 
Association Inc. (CRCA)

Cooperative Research 
Centres Committee

Copyright Agency Limited

Cornell, Mr Bruce

Corporate Tax Association (CTA)

Corporate Venturing Pty Ltd
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Council for Humanities, Arts 
and Social Sciences (CHASS)

Council of Australasian 
Museum Directors

Council of Australian University 
Librarians (CAUL)

Council of Rural Research and 
Development Corporations’ Chairs

Council of Textile & Fashion 
Industries of Australia (TFIA)

Country Fire Authority (CFA)

CPA Australia

Crawford, Associate Prof. Kate

Cooperative Research Centre 
Association Mining and Energy Sector

Cooperative Research Centre for 
Australian Weed Management

Cooperative Research Centre 
for Biomedical Imaging 
Development Limited

Cooperative Research Centre 
for Construction Innovation

Cooperative Research Centre 
for Integrated Engineering 
Asset Management (CIEAM)

Cooperative Research Centre 
for Spatial Information

CSIRO

CSIRO Staff Association

Curtin University of Technology

da Silva, Mr Wilson - Luna media

Datapharm Australia Pty Ltd

Davidson, Mr Neil

Davies, Mr R. A. H. (Dick)

Deakin University

Deans of Engineering – University of 
Technology Sydney and Swinbourne 
University of Technology

Defence Science Technology 
Organisation

Deloitte Touche Tohmatsu

Department Agriculture, 
Fisheries and Forestry

Department for Environment and 
Heritage, South Australia Government

Department of Climate Change

Department of Defence

Department of Education, Employment 
and Workplace Relations

Department of Foreign 
Affairs and Trade

Department of the Environment, 
Water, Heritage and the Arts

Desert Knowledge Cooperative 
Research Centre

Desert Knowledge Precinct

Design Institute of Australia

Design Research Institute, 
RMIT University

Director of National Parks 

Doctors for the Environment 
Australia (DEA)

Dorst, Prof. Kees

Douglas, Ms Elena

Drummond, Prof. Peter

Dunstone, Ms Shelley

Dynamic Horizons

Edith Cowan University

Edith Cowan University, Faculty 
of Education and Arts

Education.au

Eggleton, Prof. Benjamin 

Eidos Institute Ltd

Eliades, Dr Dimitrios

Ellis, Mr Mark 

Embedded Systems Australia

EMBL Australia Working Group

Emery, Dr Merrelyn and 
Aughton, Mr Peter

EnergyAustralia

EnGen

Engineers Australia

ENT Films

Entrepreneurship Commercialisation 
& Innovation Centre

Environment Business Australia

Ernst & Young

Evans, Dr Evan

Evans, Ms Kylie 

ExpatriateConnect

Export Finance and 

Insurance Corporation

Facility Management 
Association of Australia

Fahey, Dr Jo and Kenway, Prof. Jane

Fang, Yi

Fardon, Mr Ross

Fawkner Capital Management 
Pty Limited

Federation of Australian Scientific 
and Technological Societies (FASTS)

Fell, Prof. Chris

Fernando, Mr Sam

Ferrers, Mr Richard 

Fire and Emergency Services 
Authority of Western Australia

Fitzgerald, Prof. Brian

Fitzgerald, Prof. Brian and 
Austin, Mr Anthony 

Fitzhardinge, Mr Chris 

Flinders University

Florey Neuroscience Institutes

Food Chain Intelligence

Ford Motor Company of 
Australia Limited

Forest and Wood Products Australia

Forum for European-Australian Science 
and Technology cooperation (FEAST)

Foster's Group Limited

Francis Abourizk Lightowlers 
Commercial and Technology Lawyers

Freund, Dr Terry - Blue Sky 
Advisory Services

Friends of the Earth Australia

Fry, Dr Tony 

Future Farm Industries Cooperative 
Research Centre Ltd

Future Materials

Gaensler, Dr Bryan – The 
University of Sydney

Gans, Prof. Joshua – Melbourne 
Business School

Garrett, Dr Geoff

Garvan Institute of Medical Research, 
Walter & Eliza Hall Institute of 
Medical Research and Queensland 
Institute of Medical Research
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Gascoyne Development Commission

GBS Venture Partners

Geelong Manufacturing Council

Generic Medicines Industry 
Association Pty Ltd

George Weston Foods Limited

Gibbs, Mr Cameron

Gibbs, Mr Mark 

Gibbs, Prof. Adrian 

Gilding, Prof. Michael - Swinburne 
University of Technology

GKN Aerospace Engineering 
Services Pty Ltd

GlaxoSmithKline Australia Pty Ltd

Glazbrook, Ms Barbara 

Global Innovation Centre Pty Ltd

GM Holden Ltd

Gold Coast City Council, Queensland

Goldys, Prof. Ewa

Good, Mr Michael

Google Australia Pty Ltd

Gosling, Mr Alexander

Gouteff, Mr John 

Graham, Mr Neil 

Graham, Prof. Phil

Grains Research and 
Development Corporation

GrantReady Pty Ltd

Grape and Wine Research and 
Development Corporation

Green, Mr Cliff - Geng Pty Ltd

Greenleaf, Prof. Graham 

Griffith University

Griffith, Mr Gilbert

Group of Eight Ltd

Hadaway, Mr Robert 

Halley, Associate Prof. Peter 

Hannover Fairs Australia

Hargraves Institute Pty Ltd

Harper, Dr Gregory 

Hay, Dr Bob 

HEARing Cooperative 
Research Centre Limited

Henty, Mr Bill

Heslop, Mr Ben

Hexima Limited

Hine, Dr Damian

Hine, Dr Damian; Barnard, Prof. 
Ross and MacKinnon, Dr Phillip

Hoang, Prof. Doan

Holmes, Mr Andrew

Hood, Mr Michael

Hopkins, Mr Paul

Hospira Australia Pty Ltd

Human Genetic Signatures Pty Ltd

Hunter New England Area 
Health Service

HuonLabs Pty Ltd

Hyland, Prof. Paul

IBM-Australia/New Zealand

Imber, Ms Amantha - Inventium

Industry Capability Network Limited

Industry Capability Network 
Victoria Limited

InnoFuture

Innovation and Business 
Skills Australia (IBSA)

Innovation Management 
Consultants Pty Ltd

Innovation Research Network

Innovation Xchange

Innovative Research 
Universities Australia

INNOVIC

Institute for Eye Research (IER)

Institute for Lean Systems (ILS)

Institute Of Chartered 
Accountants in Australia

Institute of Patent and Trade Mark 
Attorneys of Australia (IPTA)

Institute Public of Affairs (IPA)

Integrated Marine Observing 
System (IMOS)

Interface Innovation

Interknow Pty Ltd and InvestorReady

Internet Business Solutions 
Group, Cisco Systems

Internet Society of Australia (ISOC-AU)

Inventors Association of 
Western Australia (IAWA)

IP Australia

IP Plastics Pty Ltd

Ipernica and Offspring Ventures Pty Ltd

ISA Technologies Pty Ltd 

iVEC

Jagadish, Prof. Chennupati

James, Mr Bob - iMediate Consulting

Jannusch, Mr Kym

Johnson & Johnson

Joshua, Dr Russell

Kastelle, Mr Tim

Kearney, Mr Reuben – 
Brisbane City Council

Kennett, Mr Brian – Research 
School of Earth Sciences, ANU

King, Mr Ron, McLaughlin, Mr 
Tim and Foy, Mr Mick

Kirk, Mr Andrew

Kitchener, Mr Anthony - SVW Pty Ltd

Knowledge Commercialisation 
Australasia Inc (KCA)

Kornberger, Associate Prof. Martin 
and von Hippel, Prof. Eric

Kozlowskii, Dr Wesley

Kulich, Mr Peter

La Salle, Dr. John and Hobern, Dr. 
Donald - CSIRO Entomology

La Trobe University

Laing-O'Rourke Australia

Land and Water Australia

Landgate

LaTrobe University - 
Centre for Dialogue

Leigh, Dr Andrew

Lend Lease Ventures

Liberman, Mr Adam

Liesch, Prof. Peter

Linacre, Dr John A.

Live Performance Australia

Lloyd, Prof. Su

Lockstep Technologies Pty Ltd



a

198

Luca, Prof. Joe

Maclay, Mr John

Macquarie University

Malpas, Prof. Jeff

Manathunga, Dr Catherine 
and Critchley, Prof. Christa

Marcaeu, Prof. Jane

Marine National Facility 
Steering Committee

Martin, Dr Christopher and 
Metcalfe, Dr Mike

Mason, Mr William

Matthews, Dr Judy

McLeod, Mr Rohan

Medical Technology 
Association of Australia

Medicines Australia

Melbourne Law School

Melbourne Ventures Pty Ltd

Menzies School of Health Research

Merck Sharp & Dohme 
(Australia) Pty Ltd (MSD)

Messinis, Dr George

Metcalfe, Dr Mike

Michael Johnson & Associates Pty Ltd

Micklethwaite, Dr Steven

Miers, David

Millis, Ms Nancy F.

Mills, Chris

Minerals Council of Australia (MCA)

Moir, Dr Hazel V. J.

Molecular Plant Breeding 
Cooperative Research Centre

Momentum Investment Group Pty Ltd

Monash University

Monash University - Faculty 
of Art and Design

Morris, Mr Darren – DJM 
Corporation Pty Ltd

Morrison, Ms Kate and Potts, Mr Jason

Murdoch Childrens Research Institute

Murdoch University

Museum Victoria

Myer, Mr Rupert

National Academies Forum

National Arts and Ecology Forum

National Association for the Visual Arts

National Association of Steelframed 
Housing Inc. (NASH)

National Association of 
Testing Authorities (NATA)

National Council for the Science 
and Engineering Challenge

National Farmers' Federation

National Foods Limited

National Health and Medical 
Research Council (NHMRC)

National Heart Foundation of Australia

National Library of Australia

National Safety Agency

National Technology 
Incubator's Network (NTIN)

National Tertiary Education Union

NCRIS Committee

NEC Australia Pty Ltd

Network of Australian Craft 
Design Centres (ACDC)

New Zealand Ministry of Economic 
Development, Ministry of Research, 
Science and Technology, and 
Ministry of Education

Nguyen, Ms Angela

Nicholas Callinan

NICTA

NOAH Consulting

New South Wales Bush Fire 
Coordinating Committee

New South Wales Business Chamber

New South Wales Department 
of Primary Industries

New South Wales Department 
State Regional Development

Northern Territory Government

Oak Law Project - QUT

Oceans Policy Scientific 
Advisory Group (OPSAG)

Office Knowledge Capital

O'Malley, Mr Denis Anthony

Open Source Industry 
Australia Limited (OSIA)

Pappas, Mr George

Pater, Mr Derek

Pearcey Foundation

Perth Institute of Contemporary Arts

Pfizer Australia

Pharmaceutical Contract 
Research Organisations

Pharmaceuticals Industry Council

Phillips, Mr Neil

PKF Chartered Accountants

Planning Institute Australia 

Playford Capital

Prata, Mr Fred

PricewaterhouseCoopers

Printing Industries 
Association of Australia

Property Council of Australia

Pyksis

QMI Solutions

Queensland BioCapital Fund Pty Ltd

Queensland Clinical Trials Network

Queensland Government

Queensland Pharmaceutical & 
Nutraceutical Industry Forum (QPNIF)

Queensland University of Technology

Questacon

Rabl, Mr Philip

Read, Dr Leanna

Research Australia

Research School of Physical 
Sciences and Engineering - 
Australian National University

Research Staff Subcommittee - 
University of Queensland Branch, 
National Tertiary Education Union

ResMed

Restaurant and Catering Australia

Richards, Dr Adrian

Richards, Mr Russell

Rio Tinto

RMIT University

RMIT University’s Spatial Information 
Architecture Laboratory (SIAL)
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Robert Weller and Associates

Rogers, Mr Peter

Rooney, Dr David - UQ 
Business School

Rothberg, Dr Glenn

Royal Australian Chemical 
Institute Inc. (RACI)

Royal Australian Institute of Architects

Royal Institution of 
Australia (Ri Australia)

Royal Women's Hospital

Rubinstein, Prof. J. Hyam - 
National Committee for the 
Mathematical Sciences

Rural Industries R&D Corporation

Russell Mineral Equipment

Sanders, Mr Stuart

SAP Australia 

Science Industry Australia

Screen Producers Association Australia

Senior Managers of Australian 
and New Zealand Forensic 
Laboratories (SMANZFL)

Seton, Dr Mark Cariston

Seymour, Richard - School of 
Business, University of Sydney

Shariv, Isaac - Sydnovate, 
University of Sydney

Sharp, Mr Darren

Sleigh, Dr Merrilyn

Sly, Prof. Lindsay - Australian Microbial 
Resources Research Network (AMRRN)

Small Technologies Cluster

Smart Internet Technology 
Cooperative Research Centre

Smith, Dr Jeremy

Society for Knowledge Economics

South Australia Government

South Australian Museum

Southern Cross University

Southwell, Mr Clark

St Vincent's Hospital Melbourne

St Vincent's Institute of 
Medical Research

Staines, Mr Don

Standards Australia

Stanley, Prof. Fiona - Telethon 
Institute for Child Health Research

State Extension Leaders Network

Steen, Dr. John - UQ Business 
School, University of Queensland

Steffen, Prof. Will - The Fenner 
School of Environment and Society, 
Australian National University

Stevens, Prof. Geoff - Particulate 
Fluids Processing Centre, 
University of Melbourne

Stott Despoja, Senator Natasha

Strasser, Tony - Intelligent 
Manufacturing Systems (IMS)

Strategic Initiatives

Sustainable Systems, South 
Australian Research and 
Development Institute (SARDI)

Sustainable Tourism Cooperative 
Research Centre

Swinburne University of Technology

Sydney Capital Partners

TAFE Directors Australia

Tasmania Fire Service

Tasmanian Department of Economic 
Development and Tourism

Taxation Institute of Australia

Taxonomy Australia

Taylor, Mr Alan

Technology Consortium of Australia

Technology Venture Partners

Telstra Corporation

The Australian Innovation Community

The Northern Territory Research 
and Innovation Board

The Smith Family

The Walter and Eliza Hall 
Institute of Medical Research

The Warren Centre for 
Advanced Engineering

Therapeutic Guidelines Limited

Thomas, Jason – Sinclair Thomas

Toivonen, Mr Trevor

Tomlinson, Mr Alan

UniQuest Pty Ltd and IMBcom Pty Ltd

Universities Australia

University of Adelaide

University of Ballarat

University of Canberra - Design and 
Creative Practice - Industrial Design

University of Melbourne

University of New South Wales

University of Newcastle

University of Queensland

University of Queensland 
- Business School

University of South Australia

University of Southern Queensland

University of Sydney

University of Sydney – 
School of Physics

University of Tasmania

University of Technology Sydney 
-Industry Advisory Network of 
the Faculty of Engineering

University of the Sunshine Coast

University of Western Australia

University of Western Sydney

University of Western Sydney - Centre 
for Industry and Innovation Studies

University of Western Sydney, 
Advanced Manufacturing Australia 
and Wright International

University of Wollongong

Upstill, Mr Garrett and 
Spurling, Mr Thomas

van Bruchem, Mr Peter

Vanclay, Prof. Frank

Vandenboom, Mr Robert

Varian Australia Pty Ltd

Vaughan, Mr Geoffrey AO FTSE

Victoria University

Victorian Cancer Agency

Victorian College of the Arts 
- University of Melbourne

Victorian Government

Vision Cooperative Research Centre

Visualisation Research Centre

Visy

Walker, Dr Lloyd - Novita 
Children's Services
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Post Budget Submissions These submissions were received after the 2008 Budget and were not made 

to the Review publicly available. There were two confidential post budget submissions.

Aaron, Allan – Technology 
Venture Partners

Ashton, Geoff - Atopic Pty Ltd

Australian Academy of Technological 
Sciences and Engineering (ATSE)

Australian Academy of Technological 
Sciences and Engineering (ATSE)

Australian Private Equity and Venture 
Capital Association Limited (AVCAL)

Birkill, Anne-Marie – ilab Incubator

Birrell , Steve - Chavah Pty Ltd

Brawley, Andrew – Peregrine 
Semiconductor

Brown, Scott

Burnett, Chris – Mesaplexx

Catherwood, Ed – Heard Systems

Cheever, Paul – Access 
Capital Advisers

Clarke, Peter – Scanalyse

Curtin University of Technology

Dado, Karen – Mercury Consulting

Day, Dr Charles – Melbourne Ventures 
– The University of Melbourne

Evans, David - StarPlayIt Pty 
Ltd & In the Chair USA, Inc

Farrell, Dr Leigh – BSDP Competitive 

Walsh, Dr Chris

Watts, Mr Robert

Wave Global Pty Ltd

Western Australian Chamber 
of Commerce and Industry

Western Australian Department 
of Industry and Resources

Western Australian Institute 
for Medical Research

Western Australian Marine 
Science Institution

Western Australian Premier’s 
Science and Innovation Council

Whan, Dr. Bruce - Swinburne 
Knowledge, Swinburne 
University of Technology

Whisson, Mr Max

White SW Computer Law

White, Mr Maurice - YNDK Pty Ltd

Whiteley, Mr Geoff

Williams, Mr Peter

Williams, Ms Heather

Williamson, Prof. Bob

Williamson, Prof. Robert

Wilson, Ms Jenny

Winemaker's Federation Australia

Wissler, Prof. Rod – Dean of 
Graduate Studies, Queensland 
University of Technology

Withers, Mr Glenn and 
Dadd, Ms Amanda

Woffenden, Mr Mark

WorkVentures Ltd

Wright, Dr April

Wright, Prof. Malcolm

Wulff, Mr Robert

Wyatt, Andrew - Adaptronic Electronics

Wyatt, Mr Frank

Wyatte, Mr Bill

Wyt-Kin Wool Harvesting

Yardley, Mr Russell

Yates, Mr Donald - Columbus Group

Young Achievement Australia

Yule, Dr Don

Zobel, Prof. Justin

Environment Working Group

Foster, Peter– Fiberbyte

Gawel, Ryan

Ghys, Stan – FST

Gill, Nerida – Admin Bandit

Goodey, Neil

Grant, Andrew

Hegarty, Kerry – Sienna 
Cancer Diagnostics

Hellestrand, Graham – Embedded 
Systems Technology

Henderson, David – UniQuest

Hermann, Chris - InfoTec 
Communications Pty Ltd

Holloway, Paul – Government 
of South Australia

Hunter, Jim - Virtual Observer Pty Ltd

Innovation Management Consultants

Jackson, Ian - Phase 
Change Converters

James, Rebecca – Research Australia

Jones, Davif – ThreatMETRIX

Kristensen, Paul – Capital Technologies

Lavelle, Dr Anna – AusBiotech

Lott, Gareth - The Event Shop Pty Ltd

Le, Tan – Emotiv Systems

Mak, Michael – Bcode

Murdoch, Dr Alistair – 
Spirogene Pty Ltd

Murdoch University

Murphy, Cain – Cryptogen

Myers, David - Audinate

Perram, Phillip – Forever Glass

Price, Roger – Innovation Capital 

Ragless, Ian – Psitec

Rohrbaugh, Don - Sunshine Heart

Sierakowski, Dr Andy – Knowledge 
Commercialisation Australasia

Smith, Peter – Alchemia Limited

Smith, Sue – Australian Industry 
and Defence Network

Steeb, Dr Corinna – BioAngels

Thomas, Greg - Alzhyme Pty Ltd

Thomson, Chris – HWL Consulting

Treacy, Calvin – Intellection

Turner, John – TechCapital 
Management

Vaxine

White, Steve – White SW 
Computer Law

Williams, Darren – Sensory Networks

Wolfe, Jonathon – VAST Audio
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glossary

ABC Australian Broadcasting Corporation

ABS Australian Bureau of Statistics

AIMS Australian Institute of Marine Science

ANSTO Australian Nuclear Science and Technology 
Organisation

ANZSOG Australian and New Zealand School of 
Management

APA Australian Postgraduate Award

APS Australian Public Service

ARC Australian Research Council

ATO Australian Taxation Office

AusIndustry Australia’s domestically focussed agency 
for delivering industry innovation assistance 
programs

BCA Business Council of Australia

BERD Business Expenditure on Research and 
Development

COAG Council of Australian Governments

COMET Commercialising Emerging Technologies 
Program

CRCs Cooperative Research Centres

CSIRO The Commonwealth Scientific and Industrial 
Research Organisation
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DAFF Department of Agriculture, Fisheries and 
Forestry

DEEWR Department of Education, Employment and 
Workplace Relations

DEWHA Department of Environment, Water, Heritage and 
the Arts

DIISR Department of Innovation, Industry, Science and 
Research

DPC Department of Premier and Cabinet

DSTO Defence Science and Technology Organisation

ERA Excellence in Research for Australia

ESVCLP Early Stage Venture Capital Limited Partnership

FASTS Federation of Australian Scientific and 
Technological Societies

GDP Gross Domestic Product

GPS Global Positioning System

HECS Higher Education Contribution Scheme

ICT Information and Communication Technology

IIF Innovation Investment Fund program

Innovation Innovation Australia is an independent statutory 
Australia body invested by the Australian Government to 

oversight the administration of its innovation 
and venture capital programs.

IP Intellectual Property

IWG Intergovernmental Working Group

NCRIS National Collaborative Research Infrastructure 
Strategy

NESTA National Endowment for Science, Technology 
and the Arts

NHMRC National Health and Medical Research Council

NIC National Innovation Council

NICTA NICTA is Australia’s Information and 
Communications Technology (ICT) Centre of 
Excellence

NIS National Innovation System

NRIT National Research Infrastructure Taskforce
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OAK Open Access to Knowledge

OECD Organisation for Economic Co-operation and 
Development

OSDM Office of Spatial Data Management

PISA Programme for International Student 
Assessment

PMSEIC Prime Minister’s Science, Engineering and 
Innovation Council

PC Productivity Commission

PCG Policy and Cabinet Group

PSF Pre-seed Fund

R&D Research & Development

RR&DCs Rural R&D Corporations

SBIR Small Business Innovation Research

SKA Square Kilometre Array

SME Small and Medium Enterprise

STEM Science, Technology, Engineering and 
Mathematics

TEC The Enterprise Challenge

WG Working Group
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