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iForeword

Foreword
Since the dawn of civilisation, innovation has driven human progress. What many take for granted—
the elimination of diseases such as polio and smallpox, breakthrough antibiotic treatments such as 
penicillin, safe and efficient travel courtesy of the jet engine, individual access to computing and 
communications power within a hand-held device—all of these benefits have been delivered by 
innovation. Innovation is an essential driver of productivity and economic growth; hence governments 
around the world are grappling with how best to encourage and support more of it.

In recognition of the importance of innovation to our future prosperity, in December 2015, the 
Australian Government announced its National Innovation and Science Agenda (NISA). One of the 
initiatives in the NISA was the formation of Innovation and Science Australia (ISA), an independent 
statutory body with the remit to provide whole-of-government advice on all science, research and 
innovation matters. A key deliverable for ISA is to develop a strategic plan for improving and enhancing 
Australia’s Innovation, Science and Research System that extends to 2030. Our intention is to deliver a 
plan to government by late 2017.

The ISA Board is also tasked with the oversight of a number of Australian Government innovation 
support programmes, including the Research and Development Tax Incentive, the Venture Capital 
Limited Partnerships and Early Stage Venture Capital Limited Partnerships funding, the Entrepreneurs’ 
Programme elements, the Biomedical Translation Fund, and the Cooperative Research Centres.

ISA’s board is composed of a mix of members drawn from industry and science with extensive 
experience in innovation and entrepreneurship (Appendix A). The board’s areas of expertise include 
venture capital funding, start-ups and early-stage innovative businesses, academic research, innovation 
within large businesses and translating research into commercial opportunities. I am assisted in my role 
as Chair of this committed group by Dr Alan Finkel, Australia’s Chief Scientist, as the board’s deputy 
chair.

ISA’s mission is the realisation of an ambitious vision for Australia’s future, one in which science and 
innovation play a central role in securing our prosperity and addressing the great challenges of our 
times. Australia must be ambitious in facing these challenges. We are a country with incredibly talented 
and industrious people and we must aim to optimise our innovation potential. This means creating, 
transferring and applying knowledge to achieve a sustainable high-growth economy and protect the 
environment and social fabric of this great nation.

This is an important and exciting challenge. As a nation we currently spend more than $33 billion 
per annum on research and development and it is essential we optimise the benefits from such 
investments.

ISA’s important work begins with this Performance Review of the Australian Innovation, Science and 
Research System (ISR System Review). The ISR System Review does not make specific recommendations 
for future government decisions, but instead provides a baseline from which to develop the 2030 
Strategic Plan and measure future progress. Nonetheless, the findings in the ISR System Review 
make one thing very clear: we need to significantly lift our game if we want to be a top tier 
innovation nation. My fellow board members and I hope that the ISR System Review will provide 
valuable insights and guidance to stakeholders during this critical evaluative period of the process. We 
look forward to seeking input through broad consultation for our task ahead.

The production of this ISR System Review would not have been possible without contributions from a 
wide range of stakeholders and experts from across government, business, academia and the public. I 
would particularly like to acknowledge and thank PricewaterhouseCoopers for its pro bono assistance in 
developing the performance scorecard, and the Australian Council of Learned Academies for conducting 
workshops and sharing valuable insights gained through the Securing Australia’s Future work 
programme. I would also like to thank those staff members from the Department of Industry, Innovation 
and Science, including the Office of the Chief Economist, the Department of the Prime Minister and 
Cabinet’s Project Office, and many other stakeholders who contributed throughout the drafting process.

Bill Ferris AC 
Chair, ISA Board

December 2016
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Executive summary
Whilst Australia enjoys an enviable level of broad-based prosperity, we must invest wisely 
in order to sustain it. The forces of technological change are increasingly disrupting our 
economy but at the same time opening new and compelling paths to future wealth. As a 
nation we must harness these changes to our shared advantage.

The context for the Innovation, Science 
and Research System Review
Australia has maintained a sustained period of economic growth and high employment 
for the past 25 years, including through the Global Financial Crisis when many other 
developed nations fell into recession. For Australians, this growth has increased GDP per 
capita, delivered jobs and higher standards of living. On average, we enjoy some of the 
longest lives, best-quality services and most liveable communities in the world.

Australia, like many countries, has seen a recent slump in productivity growth. If 
productivity growth is not revitalised, Australia risks a prolonged period of stagnation. 
At the same time, the accelerating pace of technological change is causing structural 
shifts in key industry sectors and employment patterns. Long-term trends, such as the 
ageing of the population and changes in the climate, present complex challenges that 
communities will have to solve together.

Against this backdrop, the Australian Government recognised through the National 
Innovation and Science Agenda (NISA) that a robust, resilient, and efficiently functioning 
Innovation, Science and Research System (the ISR System) is critical to the opportunities 
all Australians will enjoy. The government has therefore asked Innovation and Science 
Australia (ISA), an independent statutory board, to review the current performance of the 
ISR System (the ISR System Review). This assessment will inform a long-term strategic 
plan for the development of the ISR System to 2030.

In the ISR System review, we consider a range of performance metrics that characterise 
the current ISR System, and, where appropriate, compare them to the performance of 
systems in other OECD+ countries (the 35 OECD member countries in addition to China, 
Taiwan and Singapore). We provide a snapshot of a changing Australia and observations 
about the opportunities we want Australia’s ISR System to enable in the years ahead.
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Innovation in Australia
What do we mean by innovation?
Innovation is doing something differently and creating value as a result. It is found 
in every sector of the economy, in enterprises large and small, and in cities as well as 
regional areas. The value it creates can be economic, social or environmental. From an 
economic perspective, innovation is the key long-term driver of productivity growth. More 
generally, innovation is the key enabler of adaptability and renewal across all sectors of 
society, and thus is an important determinant of how readily communities can adjust to 
the realities of different times.

What do we mean by research?
Research is the creation of new knowledge, creating in turn the expanded capabilities 
that enable the development of novel technologies, skilled jobs and new products. It 
includes basic research to create new knowledge without a particular use or application 
in view, applied research directed towards an aim or objective, or a mix of both. A number 
of actors carry out research, including businesses, higher education institutions, not-for-
profits and governments. Research also covers a diversity of disciplines, including arts, 
humanities and social sciences. It is often a mix of many. In all its forms, it is essential to 
innovation.

What do we mean by science?
Historically, science was the study of individual natural systems, from which we came 
to understand the fundamental characteristics of our world such as the nature of 
light, movement and chemical reactions. Today science is dominated by the need 
to understand complex systems and to predict their behaviours. Research in science 
increasingly takes into account interactions with society and the economy. In the light of 
such complexities and responsibilities, scientists collaborate with the humanities, social 
sciences and other disciplines. They must communicate to the public the uncertainties, 
consequences and benefits of their research. Most importantly, scientists have a duty to 
contribute to teaching science and mathematics to our youth. This will ensure the broader 
ability of our population to understand the world around them and be equipped with the 
skills increasingly demanded for the jobs of today and the future.

What do we mean by the “ISR System”?
The Australian ISR System is complex and dynamic. The ISR System is an open network 
of many diverse actors who interact to produce and spread innovations that have 
economic, social and environmental value. The people and organisations in the ISR 
System include businesses (big and small, old and new), not-for-profits (publicly funded 
and private), education providers, investors, governments (federal, state, territory and 
local), researchers and end-users (consumers and communities). The composition 
of the ISR System changes, as actors join and leave, and the intensity of activity also 
changes as investments and risk appetites rise and fall. The Australian ISR System is 
highly interconnected with international systems, as knowledge, talent, and competitor 
organisations move across national and regional boundaries.
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Figure 1: Sources, users and activities of R&D funds (ISA estimates), 2014.3
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What is the scale of the ISR System?
The complex and dynamic nature of the ISR System makes it difficult to measure with 
precision or in real time. A recurrent theme in this ISR System Review is the challenge of 
capturing the activities and the impacts of actors in the ISR System with sufficient clarity 
to inform a national response.

A sample of metrics, however, demonstrates that the ISR System is significant and 
underscores the importance of studying its dynamics in depth:

	 The national investment in research and development (R&D) currently totals 2.1 per 
cent of GDP. In absolute terms, the Australian Government invests around $10 
billion in this activity, and other participants in the ISR System (primarily the business 
community) invest twice as much again (Figure 1).

	 Surveys suggest that some 58 per cent of small and medium-sized enterprises and 68 
per cent of large firms successfully introduced innovations, though only 9 per cent of 
firms introduced highly novel, newtomarket innovations. 1

	 The level of risk capital investments in emerging businesses and technologies, through 
mechanisms such as angel investment and venture capital, is difficult to establish, but 
the best metrics of venture capital investment point to at least 205 new and follow on 
investment deals totalling $383 million in 2014–15.2



Executive Summary ix

ISA’s approach to assessing the ISR System
This ISR System Review uses a simple framework to guide the performance 
assessment
ISA’s framework identifies three innovation activities (see Figure 2):

	 knowledge creation;
	 knowledge transfer; and
	 knowledge application.

Figure 2: Innovation activities, by type

KNOWLEDGE TRANSFER KNOWLEDGE APPLICATIONKNOWLEDGE CREATION

Origination of new ideas, 
often by building on prior 
research, innovation and 
reputation. Often driven by 
an aim to solve a problem at 
an institutional, local, 
national or international 
scale.

Not all knowledge created 
will contribute to 
innovation.

May include:
Basic research, applied research, 
creative processes, early clinical 
trials, analysis of big data, ‘pure’ or 
‘blue sky’ research, concept 
generation, data creation.

Identification and selection 
of knowledge for 
application, and passage of 
knowledge. 

Does not concern passage 
of knowledge between 
people within either 
knowledge creation or 
application.

May include:
Exchange, licensing, practical 
application, idea selection, 
transformation, translation, 
recruitment / hiring, data sharing, 
acquisition, technology transfer, 
adoption, partnerships, networks, 
cooperation, collaboration, joint 
ventures, implementation.

Development, trialling, 
testing, refining and 
iterating of ideas to address 
a specific problem or need.
 
May involve applying 
knowledge to improve 
existing products and 
services, or to create 
completely new products 
and services.

May include: 
Refinement, trials, testing, pilots, 
late-stage clinical trials, 
consumer/market research and 
discovery, prototyping, proof of 
product, technical development, 
commercialisation, adaptation, 
feasibility analysis, development.

These activities produce outputs across the ISR System, such as new and improved 
products or processes.

The adoption of innovation outputs, including those sourced from international systems, 
delivers outcomes, such as improved productivity, longer life expectancies and a more 
resilient Australian ISR System.

These activities do not occur in a vacuum. The framework identifies six categories of 
enablers that facilitate innovation activities:

	 policy;
	 money;
	 infrastructure;
	 skills;
	 networks; and
	 culture.

The linkages across, within and between innovation activities and enablers are of critical 
importance to eventual outcomes (Figure 3).



x Innovation and 
Science Australia

Performance review of the Australian 
Innovation, Science and Research System 2016

Figure 3: Performance framework to assess the Australian ISR System.
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To capture this complexity, this ISR System Review examines the overall strengths and 
weakness of the ISR System’s activities in knowledge creation, knowledge transfer, and 
knowledge application through the lens of the six categories of enablers. It also considers 
indicators for the outputs and outcomes that the ISR System generates from these 
activities.

An Australian Performance Scorecard
This ISR System Review has been prepared in part to provide a baseline from which 
to measure future progress through the adoption of suitable metrics, recognising 
the limitations of existing frameworks as aids to policy. International assessments, in 
particular, frequently use rankings as an assessment tool, but do so with a focus on only 
a single aspect of the system, or try to combine disparate dimensions into a single “score” 
(with all the methodological challenges that might be expected).

The Global Innovation Index is one example of the advantages and limitations of this 
approach. It ranks the innovation performance of 128 countries and economies around 
the world based on 82 indicators.4 Australia ranked 19th in the 2016 Global Innovation 
Index, and our overall international position has been relatively stable over the past five 
years, ranging from 17th to 23rd.5 Whilst the Index provides a useful annual pulse check it 
needs to be interpreted with an understanding of our unique national context and goals.

This ISR System Review introduces a new Australian Scorecard, calibrated to the needs of 
Australian decision-makers through measures of particular relevance to our ISR System, 
and informed by the global evidence base. More than 250 available metrics gathered by 
domestic and international bodies such as the OECD were assessed and prioritised to 
identify 20 most pertinent and relevant performance indicators performance indicators 
(Figure 4).

ISA welcomes feedback on this approach, and will finalise these metrics as part of the 
2030 Strategic Plan.
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Australia’s performance International comparison (OECD+)

Average for the
top 5 performers Australia’s rankingLatest score & trend

Gross expenditure on research and development 
(GERD), % of GDP

Higher education expenditure on research
and development (HERD), % of GDP

Government expenditure on research
and development (GOVERD), % of GDP

3.66

0.84

0.40

10 of 37

15 of 37

0.54

86.0

6.27

9 of 31

8 of 36

3 of 36

16.8 11 of 34

Academic Ranking of World Universities top 200 
universities, per million population

Highly cited publications (top 1% in the world,
all disciplines) per million population

Government and higher education researchers
(full time equivalent) per thousand total employment

Population aged 25–64 with a doctorate
per thousand population

Knowledge transfer

Population aged 25–64 with tertiary education, %

Universitas 21 national higher education
systems ranking

Percentage of HERD financed by industry, %

48.7

n/a

16.8

7 of 36

10 of 34

18 of 37

4.99

43.8

27 of 38

27 of 37

Proportion of publications with industry affiliated                   
co-authors, %

Proportion of Patent Cooperation Treaty (PCT) 
patents with foreign co-inventors, %

Knowledge application

Total early-stage entrepreneurship activity, %

Venture capital investment, % of GDP

Number of international patent applications filed
by residents at the PCT per billion GDP (PPP)

18.7

0.19

8.3

8 of 38

18 of 30

22 of 37

14.7

2.78

21 of 36

16 of 37

Business researchers, per thousand employed
in industry

Business expenditure on research and development 
(BERD), % of GDP

Outputs

Percentage of firms that introduced new-to-market 
product innovation, %

21.3 23 of 31

Outcomes

Multifactor productivity change, five year compound 
annual growth rate, %

1. Australia's score is the latest available data point for the given metric.
2. Australia’s trend in each metric is shown by the upwards and downwards arrows.
3. International comparisons are made between Australia and other OECD+ countries. OECD+ countries include all countries in the OECD, as well as China,
    Taiwan and Singapore (where data is available). If country data from the given reference period is unavailable, the nearest available data has been
    included in the analysis.
4. The average for the top five OECD+ countries represents the simple average of the scores for the top five OECD+ countries in the given metric 
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Figure 4: Performance scorecard for the Australian ISR System.6

For explanations of the metrics, see Appendix D.
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This ISR System Review complements existing Australian data and reports
The ISR System has been analysed and assessed by a number of bodies from both the 
public and private sectors. Public sector examples included:

	 The Office of the Chief Economist in the Department of Industry, Innovation and 
Science has for several years prepared the annual “Australian Innovation System 
Report”, which brings together a body of evidence on the structure and performance 
of Australia’s innovation system.

	 The Chief Scientist is leading the development of the 2016 National Research 
Infrastructure Roadmap, setting out priorities for future investment in line with 
emerging needs and strengths.

	 The Australian Research Council conducts a regular evaluation of Australia’s university 
research quality under the banner Excellence in Research for Australia.

From the private sector, reports have included:

	 The “Crossroads” report by start-up industry group StartupAus, which tracks the rapid 
development of the start-up ecosystem in Australia over recent years.

	 The report “Compete to Prosper: Improving Australia’s global competitiveness”, 
published by McKinsey in 2014.

	 The “Securing Australia’s Future” series of reports by the Australian Council of Learned 
Academies (ACOLA).

This ISR System Review is intended to complement these and other reports, and provide a 
baseline perspective to inform ISA’s future work on the 2030 Strategic Plan.

Findings
The findings on the performance of the ISR System cover knowledge creation, knowledge 
transfer and knowledge application, as well as innovation enablers, outputs and 
outcomes. Highlights are discussed below, while the full list of 30 findings are available at 
‘Part C: Overall findings and next steps’.

Two enablers emerge as common themes in the ISR System as a whole (system-wide):

	 Culture: Australia is one of the most multicultural societies in the world, with a quarter 
of Australians born overseas and a strong tradition of immigration. International 
studies point consistently to the powerful positive impacts of diversity, and of 
immigrants in particular, in driving innovation ecosystems. There is good anecdotal 
evidence that this is true in Australia. Reports have argued that Australia could make 
better use of its home-based diaspora of skilled immigrants and its international 
higher-education alumni. It could also draw upon its diaspora of skilled citizens in 
innovation clusters around the world such as Silicon Valley and Israel. At the same 
time, women are under-represented in several parts of the ISR System, despite strong 
evidence of the benefits of gender diversity, with studies pointing to the importance of 
cultural factors in shaping these trends.

	 Although there are common references to Australia’s ‘risk-averse’ culture, no strong 
evidence of this was found. To the contrary, although Australian incentive structures 
do not consistently encourage risk taking behaviour, in many places there is strong 
evidence of a vibrant and healthy appetite for risk. There is also evidence suggesting 
a focus on the shortterm at the expense of the long game, which could inhibit our 
progress towards a more dynamic and innovative future.

	 Policy: The Australian Government’s support for innovation has included major 
investments in its research agencies like CSIRO and long-standing programmes 
including Rural R&D Corporations, Cooperative Research Centres, research block 
grants and tax incentives for business. Whilst there are evaluations showing the 
success of several such programmes, there is a need for improved data in this area to 
ensure the efficiency and effectiveness of all Australian Government interventions.
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Knowledge Creation: Australia is above average
Australia’s performance in knowledge creation is generally above average. For example, 
Australia ranks 8th out of 36 OECD+ countries in its contribution to the top 1 per cent 
of highly cited publications per million population,7 and the nation’s universities have 
generally been trending upwards in rankings based on research metrics. 8 This reflects 
support from several enablers, namely:

	 Money: Australia’s relative level of expenditure on R&D activities in higher education 
and private not-for-profits is above the OECD average (albeit not in the top tier), and 
is continuing to grow in absolute terms.9 Collectively over half of this pool is spent in 
the fields of medical and health sciences, biological sciences and engineering.

	 Infrastructure: Australia has excellent research infrastructure assets, most of which 
have high levels of use and have supported significant outputs and achievement. 
However, there is scope for improvement in the overarching governance and ongoing 
whole-of-life funding for research infrastructure, which the 2016 National Research 
Infrastructure Roadmap will address.

	 Skills: Australia achieves a higher quality and quantity of research outputs than 
international peers based on the size of its research community, with standout 
research quality in science and engineering. The Australian population enjoys high 
rates of graduation from higher degrees by research (MPhil or PhD).10

	 Networks: The Australian research community exhibits high levels of international 
collaboration, and is well represented in international scientific efforts such as the 
Square Kilometre Array.

Whilst this is generally a positive result, it points to significant scope to raise the national 
aspiration from “above average” to “top tier”. For example, despite a strong university 
system overall, Australia has no university in the global top 20.

Knowledge Transfer: Needs to be improved
Several previous studies have identified knowledge transfer as an area of weakness 
in Australia. Specific areas in which Australia’s knowledge transfer activities could be 
improved include:

	 Networks: There is substantial evidence that Australia is poor at translating 
and commercialising its strong research base. International data suggests that 
collaboration between the research and business community is weak, and mobility of 
people between academic and business careers is low. Changes are underway, with 
governments, research organisations and businesses increasingly looking to more 
formalised models and roles to facilitate relationships and collaboration.

	 Skills: The capacity of the population to absorb new technologies and ideas is 
reflected in the availability of skills gained through tertiary education, as well as 
the literacy and numeracy of the workforce overall. Australia has a highly educated 
population: over 40 per cent of workingage people have a tertiary education, placing 
Australia just outside the top five performing OECD+ countries.11 However, the 
performance trend in international surveys of school science and mathematics suggest 
that Australia’s education system is significantly underperforming against other 
countries, many of which are advancing rapidly.

	 Comparisons with other nations also suggest that Australia could harness the 
vocational education and training sector more effectively to build skills for innovation.

	 Policy: In 2016–17, only 16 per cent of government funding for innovation 
programmes will specifically encourage knowledge transfer.

	 Infrastructure: Recent efforts by several Australian agencies to open government 
datasets to community use reflect growing recognition of their untapped economic 
and social value.
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Knowledge Application: Not yet matching our strength in knowledge 
creation
There is strength and vibrancy in the start-up sector, reflected in the growth of 
accelerators and co-working spaces across the country, and an influx of venture capital, 
in many cases driven by serial entrepreneurs. These are hallmarks of a start-up movement 
with growing potential. However, across several categories of enablers there is a mixed 
picture in the area of knowledge application:

	 Policy: Global studies have consistently shown that strong regulatory frameworks and 
infrastructure, and sound banking, legal and corporate sectors provide an environment 
conducive to business innovation. Australia compares favourably on many of these 
enablers, and policy changes in areas such as bankruptcy laws introduced as part 
of NISA are likely to further enhance the innovation environment. However, while 
businesses do not cite regulation as a general barrier to innovation, there are 
regulatory restrictions in some specific areas and there is evidence that the Australian 
Government’s procurement policies have not encouraged innovation as effectively 
as approaches in other countries.12 New initiatives such as the Business Research and 
Innovation Initiative (BRII) and the Australian Government’s Naval Shipbuilding Plan 
are expected to improve this performance.

	 Skills: Whilst the skill level of the Australian workforce is generally high, a number 
of studies have highlighted concerns about the quality of Australian managers with 
respect to innovation leadership and management. Separately, Australia’s skilled 
immigration policies have generally been supportive of the needs of innovative 
businesses, but there is growing competition for skilled migrants from other countries.

	 Networks: Connectivity between Australian and international businesses is weak, and 
Australian businesses do not sufficiently participate in global value chains.

	 Money: Australia shows persistently low levels of business expenditure on R&D 
compared with leading innovation nations.13 Despite generally sound credit markets 
for established businesses, access to risk capital is an area where Australia lags other 
countries14, although ISA notes that several significant new venture capital funds have 
been raised in the past 12 months, and additional support through NISA has also been 
put in place.

Innovation Outputs: A question of novelty
Australia has a strong base of businesses that have implemented new and improved 
goods and services, processes, marketing and organisational practices. This is reflected 
in the fourth highest proportion of innovative small to medium enterprises (SMEs) in 
the OECD+.15 There are some standout sectors, such as mining, manufacturing, financial 
services, and professional, scientific and technical services, in which businesses are 
introducing high levels of newto-the-world innovations. However, the vast majority of 
innovation introduced by Australian businesses has a low degree of novelty16 and relies 
upon the adoption and adaptation of existing technology and knowledge (i.e. following 
best practices). This suggests that the ISR System is failing to capitalise on its above 
average performance in knowledge creation. Transferring and applying that knowledge 
into radical innovation is what generates greater impact and higher rewards to business, 
the economy, and broader society.

Innovation Outcomes: Watch the trends
Australia’s overall economic performance has been strong compared with other OECD 
nations over the past few decades. Few other countries have consistently outperformed 
Australia on GDP per capita and unemployment. Australia has also regularly ranked highly 
on well-known indices of social outcomes, highlighting relatively high life expectancies, 
educational attainment and life satisfaction. While there are many factors at play, these 
are at least in part attributable to Australia’s historic performance in innovation.

At the same time, there are some concerning trends in outcome data. Like many other 
countries, Australia’s multi-factor productivity performance has been weak over recent 
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years. Additionally, Australia needs to increase the number of high growth firms that will 
create future jobs, strong productivity growth and, through innovation, higher wages.

An overall perspective
Australia’s ISR System shows uneven performance. There are some sectors where it 
performs very well and these are central to our international competitiveness.

However, in too many areas, a lack of connectivity across the ISR System means 
that strong performance in research is not matched by similar performance in 
commercialisation. The business innovation that we do see can be characterised as 
incremental rather than new-to-world, and our education system is not equipping young 
Australians with the skills and entrepreneurial perspectives necessary for achieving a 
stronger ISR System in the future.

There is an apparent lack of urgency and understanding about this national mission in the 
broader community. Complacency will endanger the shared prosperity Australians have 
historically enjoyed.

What ISA will do next
The 2030 Strategic Plan will expand on ISA’s analysis and enable new 
directions
The Australian Government has asked ISA to develop a 2030 Strategic Plan (the Plan) for 
innovation, science and research. The Plan will describe what the ISR System should look 
like in 2030 and the paths by which we can reach it. It will, in effect, set the destination 
and chart the course that Australia as a nation can choose to take.

Work undertaken to prepare this ISR System Review has highlighted some broader 
strategic issues that will be considered in developing the Plan. It will be informed by the 
baseline Performance Scorecard; and it will further evaluate the utility of the performance 
metrics in informing policy development.

Strategic implications
The process to develop the Plan will commence with consultation. Some of the questions 
will include:

	 What should a fit-for-purpose ISR System look like in 2030? This ISR System 
Review has painted a picture of Australia as an incremental innovator, with generally 
low levels of new-to-market innovation. Is this a sustainable strategy to continue into 
2030, or is there a need to focus more on disruptive innovation, and move closer to 
the technological frontier?

	 How should Australia regard international peers? Can Australia go beyond simply 
seeking to “catch up” with more advanced international innovation systems, and 
instead look to “leapfrog” ahead of them? Can Australia learn from progress in other 
systems to accelerate its own?

	 Which challenges are unique to Australia, and which are global concerns? Where 
can Australia improve its performance and restart its productivity growth, in the 
context of a rapidly evolving global market?

	 Are there some sectors or projects that could stimulate innovation more broadly? 
Can Australia take advantage of technological and economic shifts to pursue specific 
opportunities that would also have broader spill-over benefits for the ISR System?

	 How can we ensure better measurement of the ISR System’s performance? Can 
we improve measurement of the different types of value that innovation adds in order 
to inform policy development? Are new metrics needed to better understand social 
aspects of the ISR System such as collaboration and culture? What are the optimal 
levels of failure or mistakes in the ISR System?

In 2017, ISA will continue the dialogue with the Australian community, as we seek to 
shape an innovation future that Australia can approach with confidence and courage.
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Overview
The Australian Government invests around $10 billion each year on R&D related to 
science and innovation.17 Businesses invest even more.18 Everyday Australians invest their 
time, energy and money into developing creative solutions, building new enterprises and 
integrating new practices and products into their daily lives.

But the questions we have to ask are whether these efforts and investments are achieving 
as much as they could for all Australians? Is our level of investment in innovation sufficient 
and appropriately allocated in order to achieve our desired future with improvements to 
our economic, social and environmental wellbeing?

This Innovation, Science and Research System Review (ISR System Review) provides a 
broad assessment of the performance of the Australian Innovation, Science and Research 
System (the ISR System; see Appendix B for a list of acronyms and a glossary of terms 
used in this ISR System Review). It aims to identify aspects of the ISR System needing 
greater effort, and to propose metrics that can be used to track the performance of the 
ISR System over time.

Innovation and Science Australia’s (ISA’s) assessment of the performance of the Australian 
ISR System:

	 gives an overview of the ISR System, including the people, organisations and activities 
involved

	 identifies the key enablers that influence the performance of the ISR System: policy, 
money, infrastructure, skills, networks and culture

	 describes the current performance of the ISR System, including existing interventions 
and the alignment of activities, priorities and investment

	 proposes key performance indicators that could be used to track the performance of 
the ISA System over time, and

	 identifies gaps or barriers that could benefit from change or adjustment, particularly 
those that can be directly influenced by government.

It does not aim to:

	 develop goals or specific recommendations for future government investment, or
	 carry out a forensic evaluation or performance audit of specific programmes or 

initiatives.

This ISR System Review draws on many metrics commonly used to measure innovation.19 
However, ISA recognises that quantitative metrics, on their own, cannot fully reflect the 
performance of the Australian ISR System. For this reason, ISA’s performance assessment 
methodology incorporated consultations (see Appendix C), desktop research and previous 
government reviews to ensure a more robust and insightful picture of the performance of 
the ISR System.

Importantly, findings from this ISR System Review will provide input to an innovation, 
science and research strategic plan for Australia, the 2030 Strategic Plan (the Plan). 
The Plan will be developed by ISA, in 2017, in consultation with the community, for 
government consideration.

ISA has been asked to review the performance of the ISR System every five years. To 
inform this, as well as to track annual progress, a performance scorecard has been 
developed (see Part C). It includes 20 high-level performance indicators that have been 
carefully selected, although ISA expects that the scorecard will be adjusted over time as 
data availability improves and our understanding of the ISR System grows.
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What is innovation?
Everyone can be an innovator. Even small improvements in the way we do things are 
expressions of creativity and innovation, and contribute to an innovative society.20 Such 
‘common innovation’ is important because innovation and wealth creation often arise 
from local-level entrepreneurship and everyday efforts, not just large-scale activities.21

At the organisational level, ‘innovation’ can refer to a clearly defined strategy and 
process, which often involve stages and gates, to guide activity, manage risk and allocate 
investment.22

There are many definitions of innovation in use, but the OECD defines innovation as ‘the 
implementation of a new or significantly improved product (good or service), a process, a 
new marketing method, or a new organisational method in business practices, workplace 
organisation or external relations’.23

Innovations are often measured in terms of economic value; however, other forms of 
value (such as improved quality of life, environment value or social value) are often the 
stated objectives of innovation but are less well captured using common performance 
metrics. 24

This ISR System Review seeks to capture these values with alternative metrics, including 
qualitative measures.

What is research?
Research is the creation of new knowledge, creating in turn the expanded capabilities 
that enable the development of novel technologies, skilled jobs and new products. It 
includes basic research to create new knowledge without a particular use or application in 
view, applied research directed towards an aim or objective, or a mix of both. A number 
of actors carry out research, including businesses, higher education institutions, not-for-
profits and governments. Research also covers a diversity of disciplines, including arts, 
humanities and social sciences. It is often a mix of many. In all its forms, it is essential to 
innovation.

What is science?
Historically, science was the study of individual natural systems, from which we came 
to understand the fundamental characteristics of our world such as the nature of 
light, movement and chemical reactions. Today science is dominated by the need 
to understand complex systems and to predict their behaviours. Research in science 
increasingly takes into account interactions with society and the economy. In the light of 
such complexities and responsibilities, scientists collaborate with the humanities, social 
sciences and other disciplines. They must communicate to the public the uncertainties, 
consequences and benefits of their research. Most importantly, scientists have a duty to 
contribute to teaching science and mathematics to our youth. This will ensure the broader 
ability of our population to understand the world around them and be equipped with the 
skills increasingly demanded for the jobs of today and the future.

Why innovate?
Australians have some of the highest living standards in the world. We have high life 
expectancy, access to high-quality education and health services, and some of the most 
liveable cities in the world.25

This did not come about by accident.

In past times of economic hardship and change, Australians have used their innovative 
skill, collective effort and creativity to unite and build a better future. In the mid-1980s, 
Australia faced stubbornly high unemployment, stagnant growth, persistent inflation 
and declining relative living standards. In response, we embarked on one of the most 
significant periods of policy reform and change ever seen in an advanced economy. 
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Australian Governments floated the currency, deregulated the financial system, and swept 
away unnecessary rules and regulations.26

While the challenges we face today are different from the ones we faced in the 1980s, the 
economic and social imperative to innovate remains.

Indeed, given the pace of technological change, and the rate at which nations around 
the world are responding to that change, the risk of not innovating goes beyond simply 
missing out on opportunities. If the ISR System is not optimised and we as a nation lag in 
innovation, our economy and national wellbeing will be jeopardised.

The public policy reforms of the 1980s and 1990s set a clear direction and laid the 
foundations for the economic prosperity we enjoyed in the 1990s and 2000s. Reforms 
drew on business and community resilience and creativity to build a foundation for 
new growth and take advantage of opportunities presented by global changes and 
interconnections.27

During this period many jobs were lost but even more were created.28 GDP per person 
rose from $18,200 to $20,400 in the five years from 1990 to 1995.29 Productivity growth 
accounted for most of the increase in real incomes,30 and innovation contributed to 
productivity growth. Overall, living standards steadily increased.31

Australia’s quarter century of economic growth was spurred again during the 2000s by a 
surge in terms of trade and the mining investment boom.32 More recently, the economy 
has benefited from a depreciation in our exchange rate.33 In 2016, Australia entered its 
25th year of uninterrupted annual economic growth and our GDP per capita is ranked 
fourth highest against 37 OECD+ countries.

Looking forward it is clear that Australia cannot just rely on favourable economic 
conditions or our traditional export base of mining and resources. While we do not 
want to reduce our resource base, we also need to look towards other areas for growth. 
Australia’s productivity growth has weakened since the 1990s.34 In 2015–16, mining 
investment in Australia fell by approximately 27 per cent. Commodity prices have recently 
fallen, which has fed into weaker terms of trade and less revenue derived from exports.35

A key part of the problem is that the Australian economy remains undiversified, 
particularly in terms of exports. Australia has only 19 internationally competitive industry 
sectors,36 and only two in manufacturing: food and beverages, and basic metals. By 
contrast, comparator countries, such as New Zealand, Netherlands, and Canada, have at 
least 35 internationally competitive industry sectors.37 The diversity of exports is seen as a 
key indicator of a country’s innovation capabilities, and according to Harvard University’s 
economic complexity index,38 the Australian export base has become less complex over 
the past decade.

Recent declines in Australia’s terms of trade, and likely declines in labour force 
participation due to the ageing population, must be offset by improvements in 
productivity. It is estimated that Australia will need to double its long-term productivity 
growth for Australians to enjoy the same standard of living as they did under the years 
of the mining boom.39 Innovation is vital to achieve this. To guarantee our wellbeing and 
quality of life into the future, we must anticipate and create future opportunities and 
maximise the benefits of the ISR System.40

In 2015, the Australian Government named 24 initiatives in the NISA to address key 
weaknesses in the ISR System. States and territories are also announcing strategies of 
their own to improve aspects of the ISR System.
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National Innovation and Science Agenda
On 7 December 2015 the Australian Government launched the National Innovation 
and Science Agenda (NISA) (www.innovation.gov.au). NISA is a long-term plan to 
secure Australia’s economic prosperity by supporting new areas of economic growth, 
driving job creation and ensuring that Australians are positioned to take advantage of 
technological changes affecting the global economy. 

NISA focuses on four key areas: strengthening Australia’s culture and capital to 
encourage entrepreneurship and investment in early stage ventures; increasing 
collaboration between industry and researchers to commercialise new products and 
create more internationally competitive businesses; focusing on talent and skills to 
ensure that Australians are equipped for the jobs of the future and that Australian 
businesses can attract the world’s best and brightest; and government as an 
exemplar, ensuring that the Government is leading by example.

The package included a $1.1 billion investment over four years as part of a first wave 
of measures. NISA also builds on existing programmes and places an emphasis on 
innovation and science in policy development. Innovation and Science Australia (ISA) 
was established under NISA as a new independent statutory board to provide whole-
of-government advice to Government on all science, research and innovation matters. 
The measures announced in the package were as follows:

Tax incentives for angel investors

New arrangements for venture capital 
investment

Access to company losses

Intangible asset depreciation

CSIRO Innovation Fund

Biomedical Translation Fund 

Incubator Support Programme

Improve bankruptcy and insolvency laws

Employee Share Schemes

Inspiring all Australians in digital literacy 
and STEM

Supporting innovation through visas

Talent and Skills

Culture and Capital

Government as an exemplar

Collaboration

Critical research infrastructure

Sharper incentives for engagement

Global Innovation Strategy

Cyber Security Growth Centre

Innovation Connections programme

Advancing quantum computing technology 

Measuring impact and engagement of 
university research 

ARC Linkage Projects Scheme

Data61

Business Research and Innovation Initiative

Digital marketplace

Innovation and Science Australia

Public data strategy
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National and global context
The world we live in today is not the same as it was the past, and what we do and have 
today is not necessarily what we will need in the future to maintain our wellbeing and 
quality of life. While we cannot accurately predict the future, we can be certain that 
technology, global powers, society, demography and the environment will not remain the 
same, both nationally and around the world.

There are a number of trends that are already occurring and widely expected to continue 
into the future. These trends, some national and some global, will inevitably change the 
nature and performance of the ISR System. Anticipating them can create opportunities for 
economic growth and development.

In order for any performance assessment to be relevant and inform a plan for the future, 
it must take these trends into account.

Technology and globalisation
Technology has helped to change the way Australians work, engage socially, buy goods 
and access services. As technologies have been adopted by a larger proportion of the 
population, the benefits to Australia have also increased.41

Technological change will cause further disruption in the future. In some instances it may 
not be as simple as having to adapt to changing jobs as a result of computerisation and 
automation. Some experts predict a future where the workforce will change even more 
significantly.42

Data will be easier to collect, store and transmit and people will be able to engage and 
collaborate in new ways.

We have seen technology-enabled globalisation lower coordination costs, reducing time 
required for resources to reach international end users,43 and permitting the development 
of new products and services. The movement of goods, services, people, data, finances 
and communication is predicted to expand further in the years ahead.44 The ways that 
boundaries around countries, regions, governments, professional fields and value 
chains are being constantly challenged and redrawn will have direct implications for 
the Australian ISR System.45 A strategic, long-term approach to innovation can create 
opportunity from this period of unprecedented technology-driven change.

Globalisation has other proven advantages for Australia, with our multicultural society 
and international connections giving us access to a pool of global talent, infrastructure, 
funding and markets. There are also opportunities to specialise as part of global supply 
chains rather than try to do everything ourselves. Australia’s trade with the world has 
been increasingly important to the economy,46 but opening ourselves up to competition 
also brings new economic, social, cultural and regulatory challenges and risks.

Since the 1950s, global economic power has increasingly shifted towards the Asia–Pacific 
region.47 We have capitalised on this in the past decades, with strong exports to the 
region. With Asia predicted to account for almost half of the world’s economy by 2025,48 
the Asian region will be a critical partner in Australia’s future growth.49

Another important trend is income growth in the Asia–Pacific region, South America and 
Africa, which will help billions of low income people move into the middle class.50 As 
middle-class consumers have historically fuelled consumption, investment and economic 
growth,51 it is often assumed that this is a growing opportunity for Australia. However, 
with increasing global competition and the pace of technological innovation elsewhere it 
will also be harder for Australian businesses to be players in this emerging market.

Globalisation will be an opportunity only for competitive and innovative Australian firms 
and industry sectors.
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Society
In the context of globalising markets and economies, many nations around the world are 
contending with increasing levels of inequality and diminishing social cohesion.

Inequality in a nation reduces its potential for innovation and its innovation success.52 
Inequality leads to adverse social and economic consequences and negatively affects 
economic growth and sustainability.53 As technologies increasingly displace existing 
jobs, the effects of innovation-related inequality can become worse if change is not 
managed.54 Embracing and increasing social diversity, on the other hand, presents unique 
opportunities for developing new and innovative ways of doing things.

Australia has historically been a relatively equal country. However, wealth has become 
more unequally distributed since 2004.55 Today, Australia’s level of income inequality 
is above the OECD average; we currently rank 21st out of 35 OECD countries and our 
performance is worsening.56 In 2012, Australia’s GINI coefficient—which measures income 
inequality on a scale of zero to one—was 0.326, higher than the coefficients of more than 
half the OECD countries. In 2014, this increased to 0.337.57

At the same time, Australia’s demographic profile is anticipated to change significantly 
in the next decades. By 2054–55, more than one-fifth of the Australian population (22.6 
per cent) will be aged 65 years and over.58 This presents challenges and opportunities. 
There will be relatively fewer Australians of the traditional working age (15 to 64 years). 
At the same time, there will be untapped value in an ageing population, which has 
unique experience and skills. Challenges such as technical literacy and lifelong learning 
must be addressed if older Australians are to be fully included as creators of innovation, 
consumers of innovation and citizens who support the changes associated with 
innovation.

Health, social and care needs will also change dramatically, with increases in chronic 
disease and long-term illness predicted, alongside growing antimicrobial resistance.59 
Many other countries are also experiencing demographic changes, with increasing life 
expectancies and decreasing birth rates contributing to ageing populations. This can 
however provide opportunities and markets for Australia to provide human services.
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Urbanisation and sustainability
As the world’s economies become increasingly knowledge-based, the importance of 
place is growing.60 The physical and social characteristics of our surroundings can support 
innovation by attracting workers, encouraging collaboration, diversity and interpersonal 
exchange.

According to the United Nations, over half (54 per cent) of the world’s population lives in 
urban areas. This is expected to increase to 66 per cent in 2050, with the majority of the 
increase in urban populations concentrated in Asia and Africa.61 In 2014, around 89 per 
cent of the Australian population lived in urban areas, and this is expected to increase 
to 93 per cent by 2050.62 This will lead to increased pressure on existing infrastructure, 
including passenger and freight transport networks and housing stocks, and potential 
reductions in our air quality and quality of life.63

However, there are also great opportunities to supply commodities and present new 
solutions to issues related to urbanisation.

Regional, rural and remote areas around the world may face population decline as 
urbanisation increases, yet rural areas will continue to be important for the production 
of food, energy and resources worldwide.

The wealth generated from rural and regional Australian innovation contributes 
significantly to our current national quality of life and wellbeing,64 with around two-thirds 
of Australia’s export earnings coming from regional industries including agriculture, 
tourism, retail, services, manufacturing and mining. It is important to note that these 
successes have not always translated into proportional levels of prosperity for people 
living in regional, rural and remote areas of Australia. People in these areas continue to 
experience lower access to services and infrastructure, and unequal outcomes across a 
range of social, health and economic indicators.65

On top of these changes, we can anticipate that growing populations will contribute to 
increased pressure on the environment, including water resources and food production.66 
As we can expect more extreme weather, and greater effects of global warming 
and greenhouse gas emissions, innovation must also help solve the ecological and 
environmental challenges that we face.
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What is the Innovation, Science 
and Research System?
This Innovation, Science and Research System Review (ISR System Review) focuses on the 
performance of the Australian Innovation, Science and Research System (the ISR System). 
The ISR System can be thought of as an open network of actors who interact within a 
broader environment to produce and diffuse innovations that have economic, social and/
or environmental value.67

The ISR System includes individuals and bodies who generate ideas and knowledge; 
those who fund, develop, commercialise or apply new ideas and knowledge; and citizens 
and organisations who adopt innovative ways of doing things, purchase new products or 
support leaders who do things differently. Table 1 outlines the actors in the ISR System.

The ISR System is dynamic and complex. It affects, and is affected by, changes in 
technology, demography, society, globalisation, culture and economic structures. 
It is continually changing and evolving in response to changes to which innovation 
contributes.

Table 1: Snapshot of key actors in the ISR System.

Businesses In June 2015 there were over 2 million actively trading businesses 
registered with an ABN in Australia.68 Of these businesses, 61 per cent 
had no employees, 28 per cent had 1–4, 9 per cent had 5–19, 2 per 
cent had 20–199, and less than 1 per cent had 200 or more.69 The high 
level of businesses with no employees likely reflects the number of sole 
traders and trusts in Australia. 

Entrepreneurs 
and start-ups

Start-ups are defined by the OECD as firms less than two years of age. 
The proportion of Australian small to medium enterprises that were 
start-ups declined from 19.2 per cent (~152,000 firms) in 2006 to 16.3 
per cent (~132,000 firms) in 2011.70 High-growth start-ups are found 
in all sectors of Australia’s economy.71

Higher education—
universities

There are 43 universities in Australia.72 In 2015, Australian universities 
employed over 118,000 staff, and taught almost 1,400,000 students. 
The majority of Australia’s basic research is carried out in Australian 
universities.

Higher education—
Vocational 
education and 
training institutions

There are over 4,000 registered training providers in Australia and over 
4.5 million students.73

Government—
policy and delivery 
agencies

Australia’s federal, state and territory governments contribute over 
$10 billion to innovation, science and research programmes.74

Policymakers and politicians also set the strategic direction and make 
decisions that affect the entire ISR System. 

Government—
publicly funded 
research agencies 

Australia’s federal, state and territory governments employ over 16,000 
R&D personnel.75

There are 16 Australian Government research agencies, which in 
2016–17 received $1.9 billion in funding for R&D.76 CSIRO, the Defence 
Science and Technology Group, and the Australian Nuclear Science and 
Technology Organisation account for over 75 per cent of this funding.77

In 2016–17, the top three socioeconomic objectives of Australian 
Government–funded R&D activities within agencies were defence 
(23 per cent), followed by exploration and exploitation of the Earth 
(15 per cent) and agriculture (15 per cent).78
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The National Survey of Research Commercialisation found that 
government research agencies received $44 million in gross licences, 
options and assignments.79 They also entered into 2,300 contracts, 
collaborations and consultancy agreements with other organisations 
and firms for a value of approximately $384 million.80

Investors Investors provide funding and equity for start-ups, early- and late-stage 
ventures, and businesses that are undergoing change or need to raise 
capital.

In 2014–15, there were 121 active venture capital and later stage private 
equity managers who were managing 210 venture capital and later 
state private equity investment vehicles.81

Not-for-profits Private not-for-profits undertake research for knowledge creation 
in medicine, science and technology, social science and policy. They 
include privately funded medical research institutes and other research 
organisations.

Researchers Australia’s researchers contribute new knowledge and apply knowledge 
in new ways to generate value. Often, this value is intangible. 
Researchers are found in the higher education, government, business or 
not-for-profit sector. In the latest figure for 2008–09, there were 91,617 
researchers in Australia. 

Framework for assessment
Assessing the performance of the ISR System is challenging. There is no agreed 
framework that describes it and its components. Similar projects undertaken have 
recognised that it is not feasible to map the ISR System in detail and quantify all of the 
variables, interactions and feedback loops.

This ISR System Review uses a high-level framework to guide our assessment of the 
performance of the ISR System (Figure 5). The framework consists of:

	 Innovation activities: Innovation results from interactions between actors in the 
ISR System as they undertake a range of innovation activities. For the purposes of 
this ISR System Review, we have broadly characterised them as knowledge creation, 
knowledge transfer and knowledge application. Any actor can be involved in any one 
of these innovation activities. Innovation is not necessarily a result of all of these steps 
happening consecutively and linearly; it can involve just one of these steps.

	 Enablers: Actors and the innovation activities they undertake are supported by 
enablers such as policy, money, infrastructure, skills, networks and culture. The 
enablers used in this ISR System Review are broadly consistent with those identified 
by other nations in their attempts to measure their national innovation performance.82

	 Outputs and outcomes: In a national innovation system, the combination of 
innovation activities and enablers translates into innovation outputs (such as new 
products, processes, services and so on) and, ultimately, depending on the rate of 
adoption, results in outcomes that affect our wellbeing, prosperity and economic 
growth.

The ISR System Review examines the overall strengths and weakness of mechanisms 
within each of the six enablers, measuring their input and output indicators, as well as 
the indicators for the outputs of the ISR System to evaluate the creation, transfer and 
application of knowledge within it. A number of indicators have also been evaluated 
for the outcomes of the ISR System, although the link from innovation to outcomes is 
more difficult to make. Indicators have not been weighted as the modelling required 
to determine the relative importance of some enablers is complex and beyond the 
parameters of this ISR System Review. This ISR System Review presents a total of 30 
findings on the performance of the ISR System in Part C.
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This analysis was complemented by a literature review, user experience research and 
targeted stakeholder consultation. The ISR System Review summarises the state of play in 
each of the domains of interest represented in the performance framework and explores 
what we are doing well and where we can improve.

This ISR System Review also provides a performance scorecard, which includes 20 
high-level performance indicators for the Australian ISR System (see Part C, Figure 38). 
These indicators were collected from a range of authoritative sources and mapped 
against the ISA performance framework. Indicators were selected in conjunction 
with PricewaterhouseCoopers and the Office of the Chief Economist based on their 
relevance to the performance of the ISR System, their quality, and their consistency and 
comparability. Indicators have been compared, where possible, with the performance of 
35 OECD member countries plus China, Taiwan and Singapore (OECD+).



Part A: Measuring performance 13

Figure 5: Performance framework for an assessment of the Australian ISR System.
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Enablers
Policy
In Australia, ‘innovation’ has been on governments’ agendas since at least since the 1980s. 
Over that time, the various agendas have focused on different aspects of innovation. In 
practice, however, innovation has been part of Australian policy for at least 100 years; 
for example, the organisation now called the Commonwealth Scientific and Industrial 
Research Organisation (CSIRO) was established in 1916. Innovation continues to be 
a major focus for governments. Most recently, the Australian Government’s National 
Innovation and Science Agenda (NISA) was announced in 2015, to establish a focus on 
innovation as the key long-term driver to secure Australia’s economic prosperity.83

The Australian Government has strong influence over innovation in some sectors (such 
as defence) and shares influence in other areas with states and territories (for example, 
industry, education and agriculture).84 Local governments also contribute to innovation 
through the delivery of services and support for local businesses and clusters.

Governments can influence the performance of the Innovation, Science and Research 
System (ISR System) in a number of ways, including by setting a clear strategic 
direction and leadership; establishing priorities; funding and implementing policies and 
programmes; funding research agencies; regulating behaviour; procuring, purchasing and 
commissioning; and educating the public. Government interventions in the ISR System 
can be either direct or indirect.

	 Direct mechanisms include payments to individuals or organisations to undertake 
specific innovation activities (e.g. employee remuneration, grants or contract 
payments), generally as part of an overarching government programme and through 
injecting equity or capital.

	 Indirect mechanisms aim to encourage or discourage certain types of behaviour 
through tax offsets, subsidies or other incentives.

What can governments do to drive innovation?
Strategic direction and leadership
Creating a high-performing ISR System requires very deliberate and strategic government 
leadership, with an emphasis on taking a long-term view.85 Leadership by government 
means having a vision, setting short-term and long-term goals, implementing and 
managing change, and leading by example. Developing long-term, national, bipartisan 
strategies and priorities that can endure through political changes is essential.

Setting strategic priorities in science, technology and innovation is a feature of many 
leading innovation nations.86 A strong national strategic priority framework must also be 
nimble, with a capacity to adapt to unforeseen developments and opportunities.87 Among 
different nations, determined priorities can vary in their specificity; some priorities are 
focused on broad areas such as global challenges (climate change, energy security) and 
others are specifically focused on technologies, industries or research fields.88

While the process to set priorities is different in each country, they are commonly 
determined in consideration of national economic, social and environmental opportunities 
and threats. Prioritisation develops clear strategies in response to these risks and 
opportunities.89 It involves reaching consensus about our strengths and capitalising 
on them. Figure 6 shows how prioritisation by the Australian Government influences 
institutions and programmes.

Policy Money Infrastructure
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Figure 6: How priorities guide activities in institutions and programmes.
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As shown in Figure 6, the Australian Government has developed a number of national 
priorities to guide innovation, science and research funding.

National science and research priorities announced in 2015 identify nine priority areas: 
food, soil and water, transport, cybersecurity, energy, resources, advanced manufacturing, 
environmental change and health.

In the industry portfolio, Industry Growth Centres have been established in six sectors 
of competitive strength and strategic priority: advanced manufacturing; cybersecurity; 
food and agribusiness; medical technologies and pharmaceuticals; mining equipment, 
technology and services; and oil, gas and energy resources.
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The health priorities were determined by the National Health and Medical Research 
Council (NHMRC) and include the priority area of Aboriginal and Torres Strait Islander 
people’s health, as well as the Australian Government’s national health priority areas: 
arthritis and osteoporosis, asthma, cancer, cardiovascular disease, dementia, diabetes, 
injury, mental health and obesity.90 Medical Research and Innovation Priorities have 
also been established to guide decision making around Medical Research Future Fund 
disbursements.91

There currently appears to be some alignment of government priorities, institutions 
and activities (see Table 2). ISA has heard repeated calls for clearer long-term strategic 
leadership and more effective governance of innovation, science and research in Australia. 
Few programmes currently operationalise the priorities (such as through eligibility or 
merit criteria) to a significant extent.

A small country like Australia cannot do everything and can benefit from aligning its 
resources and efforts. The current and past governments have tended to use a mixed 
approach—providing broad guidance but minimally operationalizing the specific 
priorities. In the past, few programmes have reserved funding for priority areas or have 
specified priority areas as an eligibility requirement for funded projects.
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Table 2: Comparison of innovation, science and research priorities by topic area92

Priorities Institutions and bodies Activities

National science 
and research 
prioritiesa

Health priority 
areas b

CSIRO business 
units and focus 
areasc

Industry Growth 
Centresd

Rural R&D 
Corporationse

Sectors receiving 
the most 
government 
expenditure on 
R&Df

Sectors receiving 
the most R&D tax 
incentive fundsg

Sectors receiving 
the most research 
income for higher 
education R&Dh

Mining Resources Mineral resources Mining equipment, 
technology & 
services

Mining

Energy Energy Energy Oil, gas & energy 
resources

Electricity, gas, waste 
& water

Agriculture, 
forestry and 
fishing

Food Agriculture & food Food and 
Agribusiness

15 R&D 
corporations

Agriculture & 
veterinary sciences

Agriculture & 
veterinary sciences

Health Health Health Health & biosecurity Medical 
technologies & 
pharmaceutical

Medical & health 
sciences

Medical & health 
sciences

Biological & 
chemical sciences

National research 
collections 

Biological sciences Biological sciences

Manufacturing Advanced 
manufacturing

Manufacturing Advanced 
manufacturing

Manufacturing

Engineering & 
construction

Engineering Construction Engineering

Services Transport Services

Environmental Soil & water Land & water Environmental 
sciences

Environmental 
change

Oceans & 
atmosphere

ICT & digital 
sciences

Cyber security Data 61 Cyber security Information & 
computing sciences

Space & 
exploration

Astronomy & space 
science

Skills
N
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Australian Government programmes
In 2016–17, the Australian Government expects to provide $10.1 billion in support of 
R&D through a range of programmes and funding of PFRAs.93 Key programmes are 
summarised in Appendix E. A number of these programmes have been reviewed or 
evaluated, and the findings of these reviews are summarised in Appendix F.

Analysis of funding for key programmes (Figure 7) shows that:

	 Australian Government programmes largely focus on either knowledge creation 
(targeting the research sector) or knowledge application (targeting the business 
sector)

	 a number of programmes include a collaboration component (e.g. the ARC Linkage 
Programme) and around 16 per cent of Australian Government funding in 2016–17 will 
go towards supporting knowledge transfer between business and the research sector

	 a significant proportion of Australian Government funding for business is delivered 
through indirect mechanisms including the R&D tax incentive

	 around two-thirds of Australian Government programmes are small in scale; 91 of the 
139 Australian Government programmes in 2016–17 will be less than $10 million in 
size

	 around 90 per cent of Australian Government funding is delivered through 
programmes that have been operating for over five years.

In the forward estimates, the expenditure will increase due to the Medical Research Future 
Fund, Defence and the CSIRO.
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Figure 7: Australian Government funding by innovation activity and primary 
objective, 2016–17 estimates. 94

The size of each circle represents the estimated amount of programme funding ($ million) 
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funding across categories was determined through an analysis of programme subcomponents 
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the Science, Research and Innovation budget tables; and programme-specific information such 
as guidelines and grant outcome reports. Selected initiatives include all major programmes (>$50 
million) included in the 2016–17 Science, Research and Innovation budget tables plus a number 
recently announced. The Automotive Transformation Scheme and the National Institutes Program 
(Australian National University component) have been excluded from the analysis of selected 
initiatives but are included in the ‘other programmes’ total.
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It is outside of the scope of this Innovation, Science and Research System Review (ISR 
System Review) to assess the effectiveness of individual programmes. However, a number 
of Australian Government programmes have been reviewed or evaluated in recent years. 
These reviews are summarised in Appendix F. While not all programmes have been 
evaluated, findings suggest there are some programmes, or components of them, that are 
particularly effective at achieving their objectives. These include:

	 Cooperative Research Centres (CRCs): Reviews in 2012 and 2015 found the programme 
is highly effective in linking researchers with domestic and international end users, 
as well as in delivering significant economic, environmental and social returns.95 In 
2012, it was estimated that CRCs accounted for $14.5 billion of gross direct economic 
impacts and community benefits, with a return on investment of 3:1.96 By 2015, CRC 
research had contributed 36,434 journal articles and 42,838 end-user reports.97

	 National Collaborative Research Infrastructure Strategy (NCRIS): A review conducted 
by KPMG in 2014 found that research infrastructure funded through NCRIS has 
significantly underpinned Australia’s scientific research capacity. To 2014, 5,265 
publications, 3,391 citations and 1,376 conference papers had been produced as a 
result of NCRIS, and it had also generated $1.06 of co-investment for every $1 invested 
by the Australian Government.

	 Rural R&D Corporations (RDCs): A 2011 review found that research sponsored by 
RDCs has been of significant benefit to the rural sector and wider community. The 
linkages that RDCs facilitate between researchers and producers have led to rapid 
take-up of research outputs by producers.98

There are some programmes that are acknowledged as being supportive by stakeholders 
but that have not yet been adequately reviewed due to their newness in current form. 
These include the Industry Growth Centres and the Entrepreneurs Programme.

Australian Government research agencies
There are currently 16 Australian Government research agencies. The Australian 
Government provides around $2 billion a year to these agencies for R&D activities; 
however, many agencies supplement this through other funding sources, such as 
commercial revenue or fee-based research. CSIRO, the Defence Science and Technology 
Group and the Australian Nuclear Science and Technology Organisation (ANSTO) are the 
largest Australian Government–funded R&D agencies in 2016–17, accounting for 76 per 
cent of total Australian Government R&D funding to research agencies.

CSIRO is by far the largest Australian Government research agency. It employs over 
5,000 staff nationally, and in 2016–17 received total funding of around $1.5 billion from 
the Australian Government and other sources. CSIRO is the largest filer of provisional 
patents in Australia,99 and internationally it was ranked 24th in patent cooperation treaty 
(PCT) patent applications filed amongst government and research institutes worldwide in 
2015.100 The CSIRO ranks 20th in the Reuters top 25 global innovators list for government, 
ahead of NASA.101 This ranking identifies the most prolific government producers of 
publications and patents, and ranks these institutions according to a composite indicator. 
The composite indicator is based on data from the Derwent World Patents Index, the 
Derwent Innovations Index, the Patent Citation Index and the Web of Science, taking into 
account patent volume, patent success, global reach, patent citations, patent citations 
made to publications, publication output and industry connections in research. Despite 
its ranking, CSIRO ranks below average on measures of the frequency with which patent 
filings cite CSIRO publications.102

R&D objectives vary between agencies (Figure 8). Overall, around 23 per cent of 
Australian Government–funded R&D activities within agencies were directed toward 
defence, followed by exploration and exploitation of the Earth (15 per cent) and 
agriculture (15 per cent).
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Figure 8: R&D expenditure by socioeconomic objective, Australian Government 
agencies, 2016–17.

‘Other’ includes education; culture, recreation, religion and mass media; political and social systems, 
structures and processes; exploration and exploitation of space; and general advancement of 
knowledge financed by general university funds or other sources.103
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State and territory government programmes
State and territory governments also make important contributions to innovation, science 
and research in Australia. Estimates provided by state and territory governments to ISA 
suggest that the cumulative expenditure on R&D by the states and territories in 2016–17 
will exceed $1.1 billion.

States and territories provide support for innovation-related activities across a range of 
areas.104 This includes:

	 investing in a range of collaboration, commercialisation, co-investment, skills and 
science promotion initiatives

	 distributing vouchers, which are widely used to support business-to-business and 
business-to-research collaboration, skills development and commercialisation, and 
innovation in SMEs

	 offering training, mentorship and scholarship programmes to foster collaboration, 
commercialisation and skills development

	 reviewing regulatory frameworks to ensure a supportive environment for innovation 
and disruption

	 supporting or developing accelerators, incubators or regional innovation clusters.

States and territories also work together through the relevant Ministerial Council and 
officials groups, such as the Commonwealth State and Territory Advisory Council on 
Innovation.
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There are a number of common features in the approach of the states and territories:

	 agriculture, defence, advanced manufacturing (including specific components such 
as aerospace manufacturing), energy, medical technology and IT are key sectoral 
priorities (see Appendix G)

	 attracting international talent in academia and industry
	 social innovation is a key area of focus, reflecting state and territory responsibility for 

the delivery of many social and health services
	 many states and territories provide targeted support to specific regional innovation 

clusters.

Regulation
Regulation is ‘any rule endorsed by government where there is an expectation of 
compliance’.105 It can take many forms. Regulation is put in place by all levels of 
government in Australia.

There are examples where regulation has been used for:

	 ensuring safety and protection of consumers, natural resources or national security
	 improving equity and allocation of resources
	 addressing monopolies or abuses of market power
	 overcoming negative externalities and unintended consequences of economic 

activities
	 reducing information asymmetry
	 incentivising new forms of innovation.106

Regulation can affect innovators in different ways, depending on the sector, the type 
of activity being performed, the current stage of development, and whether or not 
innovators are operating in or across our domestic and overseas markets.

Regulation can actively encourage and foster innovation;107 for example, tighter emission 
laws were introduced in California to drive the production of cleaner vehicles and energy 
generation technologies, while energy rating schemes that inform consumer choice can 
create a demand for more efficient appliances.

However, regulation can also restrict innovation, particularly when it is prescriptive—for 
example, about which technologies must be used—rather than being outcomes-based. In 
addition, complying with regulation may require time, money and/or expertise (so-called 
compliance costs), which can take time away from other activities or delay innovation 
processes, and significantly affect competitiveness.

Australia’s regulatory environment generally provides transparent rules and penalties for 
company directors, lenders, investors and borrowers; certainty around the ownership and 
sale of assets; protections for employers and employees; and clear compliance obligations 
for entering products and services into the marketplace, all of which can foster innovative 
business activities. It also generally makes Australia an attractive place to live.

Procurement, purchasing and commissioning
Procurement, purchasing and commissioning involve decisions about where and how 
government money is spent. This includes expenditure on goods and services in the form 
of capital expenditure (buildings, structures and equipment) and operating expenditure 
(business services, leasing and rent, and contracted services).

In 2014–15, the top categories of Australian Government procurement expenditure 
were from a range of sectors (Table 3). In 2014–15, Australian Government procurement 
contracts totalled $59 billion. Around 80.5 per cent of this value was spread over a 
relatively small number of high value contracts. In areas where there are high levels 
of procurement expenditure, there are potentially greater opportunities to influence 
incentives for, and behaviours of, providers of goods or services.
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Table 3: Top ten Australian Government procurement contracts for goods and 
services in 2014–15 totalled more than $55 billion. A relatively small proportion 
of government procurement is directed towards SMEs.108

Category Value 
($m)

% of total 
value

% of SME 
participation

Politics and civic affairs services 12,870.2 22 39

Commercial and military and private 
vehicles and their accessories and 
components

12,249.0 21 13

Management and business 
professionals and administrative services

10,917.4 18 39

Building and construction 
and maintenance services

7,358.5 12 9

Engineering and research 
and technology-based services

3,767.7 6 32

Information technology broadcasting 
and telecommunications

2,836.5 5 29

Defence and law enforcement and 
security and safety equipment and supplies

2,142.1 4 22

Fuels and fuel additives and lubricants 
and anti-corrosive materials

1,219.4 2 8

Education and training services 935.7 2 49

Healthcare services 755.5 1 16

Total 55,052.0 – –

Strengths
The regulatory environment is generally supportive of innovation
Australia performs well above OECD country averages for indicators of federal regulatory 
policy and governance (stakeholder engagement for developing regulations, regulatory 
impact assessments and ex-post evaluations).109 It ranks 5th out of 128 economies 
for regulatory quality110 and 13th out of 189 economies for ease of doing business.111 
Australia also ranks highly in terms of the soundness of its banks, legal rights and 
corporate finance; it has one of the world’s most efficient stock markets, and some of the 
strongest financial and banking regulations and competition legislation.112 While some 
businesses might perceive Australia’s regulatory framework as being overly prescriptive, it 
still compares favourably with international counterparts, and the small size of Australia’s 
cash economy suggests that regulation is not overly burdensome.113

Government regulation and compliance are not seen as major barriers to innovation by 
Australian businesses (Figure 9).114 Instead, Australia’s regulatory frameworks are generally 
seen as important (for instance, for consumer and environmental protection, and as 
assurance for exported products) and benign in terms of impacts on innovative capacity, 
with some specific exceptions that are discussed later in this ISR System Review.
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Figure 9: Barriers to innovation identified by businesses.

Government regulation is fifth out of seven barriers identified by innovation-active businesses; 
this aligns with other findings in this ISR System Review.115
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However, while Australia’s regulatory environment is, in general, considered to be either 
benign or largely supportive of innovation and its broader outcomes, a number of 
potential areas for improvement have been identified. These include the following (see 
‘Skills’ for more detail):

	 Intellectual property arrangements have been criticised for overprotecting rights 
holders.

	 Domestic labour mobility is restricted for some occupations as a result of 
inconsistent recognition of qualifications between states and territories.

	 Labour market regulation could do more to support innovative employment 
conditions, especially in small businesses.

	 International labour mobility should support timely entry of skilled workers 
necessary to drive innovation.

	 Insolvency and director liability laws may encourage a fear of failure among 
Australian businesses.

	 Crowd-sourced equity funding and foreign investment are restricted by current 
regulatory arrangements.

	 Clinical trial regulation is inconsistent and makes Australia a less attractive clinical 
trial location than other nations.

	 Industrial chemicals regulation can delay innovation as a result of the cost of pre-
approvals and long approval processes.

Policy Money Infrastructure



Part B: Performance assessment 27

	 Planning and zoning requirements can inadvertently restrict the growth of clusters, 
reduce liveability or discourage innovative development.

	 International regulatory decisions are not sufficiently considered as a basis for 
Australian decisions, which could reduce domestic approval times in some sectors.

	 Existing regulatory frameworks are not always sufficiently flexible and able to 
accommodate rapid change (e.g. in technology or consumer preferences).

In many of these areas, reform is underway through NISA and other initiatives (see details 
in Appendix H). In some cases, ISA has heard that this reform is too slow.

New statistical methods will allow proper evaluation of programme impact.
The Australian Government’s approach to innovation has included major investments 
in its research agencies such as CSIRO and ANSTO, and major long-standing programs 
like CRCs, block funding for universities, and RDCs. The majority of innovation-related 
programmes, by number are small in scale.

Ninety per cent of Australian Government funding is delivered through programmes 
that have been operating for over five years. However, name changes and changes to 
eligibility and other criteria make it hard for actors across the ISR System to plan for, or 
rely on, long-term government support across the life of innovation, science and research 
projects.

Around two thirds of Australian Government programmes are less than $10 million per 
year each in size, and there are numerous small-scale state and territory government 
programmes. This significant number of small-scale programmes is not necessarily a 
problem if these programmes are appropriately evaluated and lessons shared. Past 
evaluations of Australian Government programmes (Appendix F) have tended to focus on 
questions of administration and implementation, rather than effectiveness.

The government has a role in collecting and monitoring data critical to understanding 
how well the ISR System is functioning. Audits and performance assessments, such as this 
one, are constrained or enabled by the data that are available.

The Australian Bureau of Statistics (ABS) and the Department of Industry, Innovation 
and Science (DIIS) in particular have developed and maintain a number of datasets and 
publications to inform innovation, science and research policy. Key initiatives include the 
following:

	 The ABS Business Characteristics Survey116 provides information on the nature of 
innovation in Australian businesses.

	 The ABS Business Longitudinal Analysis Data Environment (BLADE) is a record of the 
financial and economic performance of businesses in Australia from 2001 onwards, 
built from the Australian Business Register, patenting data and company tax records.117

	 The annual Australian Innovation System Report was initiated in response to the Cutler 
review of Australia’s innovation system to provide a synthesis of innovation-relevant 
data to inform policy development. It has been published since 2010, and focuses on 
different themes each year.118

Through the work of the ABS and DIIS, the government has developed reputable and 
robust methods of data collection and analysis to inform decision-making. This will 
help reduce the number of sub-scale programmes by determining what effective pilot 
programmes are and when necessary deciding to discontinue them or scale them up.

Skills Networks Culture



28
Performance Review of the Australian 
Innovation, Science and Research System 2016

Innovation and 
Science Australia

Weaknesses
There are few direct mechanisms to support knowledge transfer
The majority of government funding for innovation in Australian businesses is indirect, 
which gives recipients a high degree of autonomy over how funds are used. Most OECD 
countries use tax incentives—an indirect mechanism—to encourage R&D in business to 
some extent. However, the Netherlands, Australia, Canada, Japan and France are unusual 
in using tax incentives as the principal form of support for innovation (Figure 10).119

Indirect mechanisms such as tax incentives provide businesses with maximum control 
on R&D investment decisions with minimal intervention from government. The use of 
indirect mechanisms limits the ability of government to strategically focus effort but 
allows the market to decide. In contrast, direct mechanisms can be targeted through 
eligibility criteria to ensure that public support is provided to the activities which 
governments judge most likely to contribute to the performance of the overall ISR 
System.120

Government interventions can encourage and facilitate the flow of knowledge across 
national innovation systems,121 and governments may assume a broader role as 
facilitators, connectors and enablers of system-level collaboration.122 Many countries 
recognise this and provide nationwide support for intermediaries, networks and 
collaboration (Table 4).123 In many cases there are considerable funds provided to support 
knowledge transfer e.g. Fraunhofer Institutes in Germany: €2 billion per year. However, 
current Australian Government programmes remain heavily weighted towards knowledge 
creation and application, with only relatively small investments in support of knowledge 
transfer (Figure 11).

In recognition of ongoing barriers to collaboration in existing Australian Government 
programmes, a number of adjustments have been recommended to incentivise greater 
collaboration, particularly between researchers and business. These include:

	 R&D tax incentive: the biggest lever the government has does not currently incentivise 
collaboration with research organisations. This is in contrast to the R&D tax initiatives 
in some other countries, such as France, which provide a collaboration taxation offset 
premium as well as a taxation offset premium for employment of researchers.124 
The recent review of the R&D tax incentive recommended the introduction of a 
collaboration premium under the R&D tax incentive to provide additional support for 
collaboration activity.125

	 ARC Linkage Programme, Entrepreneurs’ Programme and CRCs: These programmes 
have historically required matching cash or in-kind contributions from SMEs. This 
can disincentivise SMEs from participating, because they may have limited cash flow. 
However, under the new funding rules for the ARC Linkage Projects scheme, which 
have now been implemented, partner organisations with fewer than twenty full-time 
employees are exempt from the cash contributions requirements normally associated 
with partner organisations.

	 Research Block Grant funding criteria (a NISA initiative): new university funding 
arrangements, to commence in 2017, will increase incentives for industry and end 
user-engagement.
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Figure 10: Proportion of direct and indirect government support for business R&D 
expenditure, by percentage of all government expenditure on business R&D.

2013 or latest year. 2011 data used for Australia, Iceland and Mexico. 2012 data used for Ireland, 
Belgium, the United States, Spain and Switzerland. Data on tax incentive support is unavailable for 
Poland.126
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Figure 11: Annual funding* for Australian Government programmes for innovation, 
according to innovation activity, 2016–17.127

$4,255.4m, 55%

$1,250.2m, 16%

$2,230.6m, 29%

Knowledge creation

Knowledge transfer

Knowledge application

*Breakdown excludes funding of $2,529.9m, for 89 other programmes and publicly funded 
research agencies.

Table 4: International funding to support intermediaries, networks and collaboration.

Country Programme Description Government 
investment 

Total 
government 

investment in 
R&D 

Netherlands Top Sectors The Top Sectors aim 
to achieve greater 
collaboration between 
knowledge institutes and 
business.

Over €1 
billion128

€5,020 million 
(2015)

Germany Leading 
Edge Cluster 
Competition

Clusters are being 
supported to address 
global challenges that are 
beyond the capabilities of 
regional innovation and 
value-creation chains.

Up to €600 
million 

(2008–2017)129

€25,902 
million (2015)

Germany Fraunhofer-
Gesellschaft

Fraunhofer-Gesellschaft 
was established to close 
the gap between the latest 
university insights and 
industry-specific product 
and process improvements.

€2 billion per 
year130

€25,902 
million (2015)

United 
Kingdom

Catapult 
Centres and 
Industrial 
Strategies

Catapult centres were 
established to close the gap 
between research findings 
and their development into 
commercial propositions.

£200 million 
over four 

years131

£10,177 
million (2014)

United 
States

National 
Networks for 
Manufacturing 
Innovation

The programme aims to 
address the technical and 
financial problems faced 
by the private sector in 
translating promising 
early-stage research into 
manufacturing capability 
and new products.

US$500 
million for 15 

institutes132

US$137,172 
million (2015)
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Country Programme Description Government 
investment 

Total 
government 

investment in 
R&D 

United 
States

Small Business 
Administration 
Regional 
Cluster 
Initiative

The initiative aims to:

- increase opportunities 
for small business 
participation within the 
clusters

- promote innovation 
in the selected cluster 
industries

- enhance regional 
economic development 
and growth in the 
regions where the 
clusters operate.

Up to a total 
of US$2.5 

million per 
cluster over 
five years133

US$137,172 
million (2015)

Canada Business-Led 
Networks of 
Centres of 
Excellence

The initiative aims to:

- strengthen public–private 
collaborations to meet 
private sector needs

- position Canadian firms in 
high-value segments of 
production chains

- create, grow and retain 
companies in Canada

- produce business and 
product innovations that 
will capture new markets.

C$12 million 
per year134

C$9,655 
million (2013)

New 
Zealand

Callaghan 
Innovation

The programme aims 
to bridge the gap 
between R&D and 
commercialisation.

NZ$270 
million in 

2014135

NZ$1,408 
million (2015)

Australia Industry 
Growth 
Centres

The Industry Growth 
Centres Initiative is an 
industry-led approach 
which focusses on areas of 
competitive strength and 
strategic priority to drive 
innovation, productivity 
and competitiveness. Six 
Growth Centres are tasked 
with four broad themes, 
one of which is to improve 
engagement between 
research and industry and 
within industry.136 

AUD$250 
million over 

four years 
from 2016–17

AUD$10,061.8 
million in 
2016–17

Australia Cooperative 
Research 
Centres 
Programme

The programme supports 
industry-led collaborations 
between industry, 
researchers and the 
community. 

AUD$149.8 
million in 
2016–17

AUD$10,061.8 
million in 
2016–17
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Relative to other countries, government procurement could do more to 
foster innovation
The majority of OECD countries use procurement approaches ‘not only to foster value 
for money but also to pursue other policy objectives’.137 Australia ranks 63rd out of 138 
countries for the extent to which government purchasing decisions foster innovation.138

Australia’s relatively poor performance on this measure may be related to the emphasis 
government procurement guidelines place on value for money.139 This could discourage 
domestic innovation and investment in innovation.140

Conversely, overseas examples highlight the potential for governments to use 
procurement as a direct mechanism to increase the incentives for innovation. For 
example, the government-wide US Small Business Innovation Research programme was 
established in 1982 to encourage small businesses to participate in US Government 
R&D and potentially commercialise their outputs. The programme requires government 
departments spending more than $100 million on extramural R&D to set aside a portion 
of this spend for small businesses.141 Similarly, the UK Small Business Research Initiative 
was established in 2001 to improve the number of small R&D-based businesses winning 
contracts from government.142

In a similar way, the NISA includes two initiatives to increase the participation of 
Australia’s innovative SMEs in government procurement. The Business Research and 
Innovation Initiative is testing the opportunities for SMEs to develop more innovative 
solutions to government policy and service delivery problems.143 The Digital Marketplace 
connects government buyers of digital goods and services with suppliers. The website 
makes it easier for business start-ups and SMEs to compete for the government’s $5 
billion per year spend on ICT products and services.144 These are relatively small initiatives 
compared to the total size of government procurement spending.
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Findings: Policy

Knowledge transfer

What are our weaknesses?
There are few direct mechanisms to support knowledge transfer. Most 
Australian Government funding for innovation targets knowledge creation and 
knowledge application, and most funding to businesses is delivered through 
indirect mechanisms.

Knowledge application

What are our strengths?
The regulatory environment is generally supportive of innovation. However, 
while businesses do not cite regulation as a general barrier to innovation, there are 
regulatory restrictions in some specific areas.

What are our weaknesses?
Relative to other countries, government procurement could do more to foster 
innovation. Australian governments could make better use of procurement to 
incentivise innovation, particularly in SMEs, though current initiatives are expected 
to help.

System-wide

What are our strengths?
New statistical methods will allow for the proper evaluation of programme 
impact. This will allow sub-scale programmes to be discontinued or scaled-up 
appropriately to reduce the number of ineffective programmes.
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Money
Money continually flows through the ISR System, between businesses, governments, 
researchers and not-for-profits.

In innovation, money flows are measured and described according to how money is used 
or where it comes from. In general terms:

	 Uses of money include investment and expenditure
	 Investment tends to refer to money used to purchase assets. This includes physical 

assets (e.g. plant and equipment or research infrastructure) and intangible assets 
(e.g. intellectual property).

	 Expenditure tends to refer to money used to fund the operation of organisations 
(e.g. paying salaries or purchasing goods and services).

	 Sources of money are generally referred to as either finance or funding
	 Finance tends to refer to money provided by businesses or investors, generally with 

the expectation of getting a return. It can be informal (e.g. loans from family or 
retained earnings) or formal (e.g. bank loans).

	 Funding tends to refer to money provided, especially by government or 
philanthropists, for a particular purpose (e.g. government funding delivered 
through grant programmes, tax offsets and procurement).

The financial system, including banks, equity markets and other financial intermediaries, 
can play an important role in facilitating the movement of money across the ISR System.

It is difficult to estimate the entire amount of money in the ISR System because it 
is complex and dynamic. For example, in a knowledge economy, the investment in 
innovation also includes the labour costs of workers who generate, absorb and analyse 
information in their everyday work.145 Attempts to describe the total amount of money in 
the ISR System often use total expenditure on R&D as a proxy. This measure provides a 
high-level overview of sources, uses and the flows of money in the ISR System (Figure 12 
on the following page).

Uses of money
Gross expenditure on R&D
In 2013–14, Australia’s gross expenditure on R&D (GERD) was $33.5 billion, or 2.12 per 
cent of GDP. Australia’s GERD as a percentage of GDP has increased significantly since 
the mid-1990s; it peaked at 2.25 per cent in 2008 and declined slightly to 2.12 per cent in 
2013.147 The increase in Australia’s relative level of investment in R&D since the mid-1990s 
has allowed us to keep pace with other OECD countries. In 2013, Australia ranked 15th out 
of 37 OECD+ countries for its relative level of investment in R&D.148 This is around the 
OECD+ average but well behind the average for the top five nations in the OECD+ (3.66 
per cent of GDP in 2013).

GERD can be broken down into its component parts, which include (Figure 13):

	 expenditure by businesses listed on the ABS business register (BERD)
	 expenditure by universities and other tertiary education institutions (HERD)149

	 expenditure by Australian federal, state and territory governments (GOVERD)150

	 expenditure by private not-for-profit organisations (PNPERD).151
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Businesses account for the largest proportion of R&D expenditure, followed by the higher 
education sector, then the government sector.152

Over the past two decades GERD has shifted significantly towards experimental 
development and applied research, and away from pure basic research and 
basic research.153,154,155 This could reflect a shift in policy focus towards research 
commercialisation. Over the same period, higher education has also increased its share 
of GERD.156

Figure 12: Sources, user and activities of R&D funds (ISA estimates), 2014.146
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Figure 13: Gross expenditure on R&D (GERD) as a percentage of GDP, by sectoral 
contributions, 1996–97 to 2013–14.

The charts show GERD as a percentage of GDP and the relative contributions of each sector to R&D 
performance.157
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Business expenditure on R&D
Business expenditure on R&D (BERD) in 2013–14 was $18.8 billion, or 1.19 per cent of 
GDP (Figure 14). Australia ranks 16th of 37 OECD+ countries for BERD. This is behind the 
OECD+ average and well behind the average for the top five nations in the OECD+ (2.78 
per cent of GDP in 2013).158

Around 60 per cent of BERD is spent on experimental development and 33 per cent on 
applied research, predominantly in engineering and information and computing sciences. 
Large businesses incurred most of the R&D expenditure (59 per cent), followed by 
medium-sized businesses with 24 per cent. The proportion of R&D expenditure by large 
businesses has declined in recent years.159

Higher education expenditure on R&D
In 2014, higher education expenditure on R&D (HERD) was $10.1 billion (Figure 15). HERD 
increased from 0.41 per cent of GDP in 1995 to 0.63 per cent in 2014.161,162 This is above 
the OECD average, but below the average for the top five nations in the OECD+ (0.86 per 
cent of GDP in 2014).163

Government expenditure on R&D
In 2014–15, government expenditure on R&D (GOVERD) was around $3.3 billion (Figure 
16). This figure does not include government contributions to business R&D through the 
R&D tax incentive, which amounted to $2.8 billion in 2014–15.165 It does, however, include 
$2.3 billion of the Australian Government’s expenditure on R&D incurred through its 
research agencies—such as CSIRO and the Defence Science and Technology Group—and 
other agencies.

GOVERD decreased from 0.42 per cent of GDP in 1994–95 to 0.21 per cent in 2014–
15.166,167,168 Australia ranks 20th out of 37 OECD+ countries for the relative level of 
GOVERD (excluding expenditure on R&D tax incentives). This is around the OECD+ 
average, but well below the average for the top five nations in the OECD+ (0.33 per cent 
of GDP in 2014–15).169

The nature and scale of government funding for innovation activities beyond R&D 
expenditure are discussed elsewhere in this ISR System Review.

Private non-profit expenditure on R&D
In 2014–15, private non-profit expenditure on R&D (PNPERD) was around $1 billion, or 
0.063 per cent of GDP (Figure 17).172,173 In 2013–14, PNPERD made up around 2.84 per 
cent of Australia’s total expenditure on R&D.174 Of the OECD countries, only Chile, the 
United States and Italy had a higher proportion of R&D performed by their private non-
profit sector.175
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Figure 14: Business expenditure on R&D as a percentage of GDP and relative 
ranking against other OECD+ countries, 2004–05 to 2013–14.160

Expenditure is mainly directed towards experimental development.
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Figure 15: Higher education expenditure on R&D as a percentage of GDP 
and relative ranking against other OECD+ countries, 2004 to 2014.

Australia’s ranking is relatively high, and the expenditure is mainly directed towards pure basic, 
strategic basic and applied research.164
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Figure 16: Government expenditure on R&D as a percentage of GDP and relative 
ranking against other OECD+ countries 2004–05 to 2014–15.

Australia ranks relatively low, and most of the expenditure is allocated to strategic basic and applied 
research.170,171
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•  OECD (2016) Main Science and Technology Indicators, 2016–1
   Accessed at: https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB 
•  ABS (various years) Research and experimental development, government and private
   non-profit organisations, Australia. cat. no. 8109.0 
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Figure 17: Private non-profit expenditure on R&D as a percentage of GDP, 
2004–05 to 2014–15.

Expenditure is mostly directed towards strategic basic and applied research, especially medical 
research.176
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•  OECD (2016) Main Science and Technology Indicators, 2016–1
   Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB 
•  ABS (various years) Research and experimental development, government and private
   non-profit organisations, Australia. cat. no. 8109.0 
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Other uses of money
R&D expenditure does not capture all money spent on innovation. For example, in 
2014–15 only 14 per cent of Australia’s innovation-active businesses incurred expenditure 
on research and experimental development.177 At the same time, the total amount 
of money spent on all innovation activities by Australian businesses is estimated to 
be between $26 billion and $30 billion.178 In 2014–15, the acquisition of machinery, 
equipment or technology was the most common type of expenditure for innovation by 
Australian businesses. Marketing, training, reorganisation and labour-related costs are 
also common types of expenditure, followed by expenditure on design, planning and 
testing, and research and experimental development activity.179 It is unclear whether the 
lack of information about the total amount of money in the ISR System is of sufficient 
importance to warrant further data collection.

Sources of money
Venture capital
In some countries, venture capital investment is an important source of funds for higher-
risk, early-stage businesses. Investors in venture capital are generally professional 
individual investors or institutional investors such as superannuation funds.

As at 2014, Australia had a very small venture capital sector relative to some of other 
developed nations. According to the OECD, Australia’s venture capital investment 
represented around 0.02 per cent of GDP, which means Australia ranked 18th out of 30 
OECD countries (Figure 18).180
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Figure 18: Total venture capital investment as a percentage of GDP, 2015.181

Note: 2014 data used for Israel and Japan
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In 2014–15, venture capital investments totalled $1.9 billion, a 14 per cent increase since 
201314. Over the year, 205 new and follow-on venture capital investment deals totalled 
$383 million.182 The number and size of venture capital transactions in Australia are 
relatively low compared to some other countries, such as the United States. In 2013–14, 
35 venture capital transactions per million businesses were undertaken in Australia, with 
an average investment of around US$1.7 million. In the same year in the United States, 
149 transactions per million businesses were undertaken, with an average investment of 
around US$9.2 million.183

While access to finance is not a barrier for most Australian businesses, it is for some, 
especially those seeking capital for high risk ventures, including the early-stages of 
business development. Venture capital is meant to provide funding for higher risk, early-
stage firms; however, the bulk of Australian investment occurs at later stages of business 
development (Figure 19).

A number of initiatives are underway to address the lack of early-stage equity finance in 
Australia. As part of the NISA the CSIRO Innovation Fund supports the commercialisation 
of technology developed by Australia’s research organisations.184 Also new tax incentives 
are available to individuals and organisations investing in innovative companies at the 
early and growth stages of a start-up.185

The introduction of tax concessions and the Significant Investor Visa may have 
contributed to increased activity in the venture capital sector. In 2015–16, Early Stage 
Venture Capital Limited Partnership (ESVCLP) investments increased by $97 million, the 
largest dollar value increase in the nine-year history of the ESVCLP, and registrations 
doubled (Figure 20).186

Figure 19: Venture capital and later stage private equity investment deal value, 
by stage of investee company, 2014–15.187
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Figure 20: ESVCLP registrations and total amount invested, 2008–09 to 2015–16.188
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Foreign investors
Foreign investors can be an important source of money and can bring additional benefits 
in the form of experience, technology transfer and access to important networks.

Australia ranked 6th in the OECD+ in 2014 for foreign direct investment inflow, and 11th 
in 2015.189 Foreign investment and ownership in companies are associated with higher 
degrees of innovation novelty and export orientation.190

Individuals
Australian business founders rely heavily on their personal savings, with 76 per cent of 
total required funds coming from founders’ own funds,191 including personal savings 
and credit cards (Table 5). The funding sources for nascent and young firms reflect the 
modest nature of most start-ups. The average amount of money required by founders 
to start a business in Australia is around US$23,000.192 Over half of young and nascent 
firms are founded by people who have had previous experience in starting a business and 
may have accumulated profits from past successes.193 It has also been argued that skilled 
entrepreneurs are adept at achieving lots with seemingly little money or resources.194 The 
similarities between nascent and young firms also suggest that there is usually no large 
change in the funding source from inception through to early life.195
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Angel investors are high net worth individuals who identify and invest in business start-
ups in exchange for equity. 196 According to the Global Entrepreneurship Monitor, angel 
investors made up around 5.1 per cent of the Australian population in 2014, above the 
average for developed nations at 3.3 per cent. 197 Despite this, previous studies have 
indicated that few nascent and young firms in Australia access funding through angel 
investors. Of around 625 nascent firms and 559 young firms that participated in the first 
wave of the Comprehensive Study of Entrepreneurial Emergence in 2007, 98 per cent of 
nascent firms and 99 per cent of young firms did not use angel investor equity as a source 
of funding. 198 Only 1 per cent of nascent firms reported using angel investor equity as a 
major source of funding (see Table 5). 199

Digital technology is facilitating the creation of new platforms to enable individuals to 
invest in all stages of innovation. Crowdfunding, for example, is a growing but relatively 
underused source of finance in Australia. Crowdfunding is the practice of using internet 
platforms, mail-order subscriptions, benefit events and other methods to find supporters 
and raise funds for a project or venture. There are currently four main types (or models) of 
crowdfunding: donation-based, reward-based, equity-based and debt-based.200 In 2015, 
just 5.5 per cent of entrepreneurs in Australia used crowdfunding compared to 14.5 per 
cent in the United States and 13.4 per cent in Canada.201

Policy Money Infrastructure



Part B: Performance assessment 47

Table 5: Major sources of funds for Australia’s nascent and young firms are the 
personal savings of their founders followed by personal credit cards and bank loans.

Nascent firms are defined as firms in the process of being created, but not yet established in the 
market, and young firms are defined as having been operational for up to four years.202

Major source of funds (representing 
at least 20 per cent of funding needs)

Nascent firms 
(percentage using 
source of funding)

Young firms 
(percentage using 
source of funding)

Personal savings 72 51

Personal credit card 21 19

Money from another business that the 
founders also own

9 2

Government grants 2 1

Delayed payment terms from suppliers 5 9

Advance payment from customers 5 8

Loans from family members 5 2

Loans from friends, employers or 
colleagues

1 1

Founders’ personal secured bank loans 12 11

Founders’ other personal loans, overdraft 
or other credit facilities from a bank

6 6

Secured bank loans to the business 5 6

Other loans, overdraft or other credit 
facilities from a bank to the business itself

1 2

Loans from any other organisation to the 
business itself

1 2

Equity from family members 1 2

Equity from friends, employers or

colleagues

1 0

Equity from other private investors (angel 
investors)

1 0

Equity from venture capital firms or any 
other organisations 1 (not designated as a major or minor source)

Industry
In 2012, 4.73 per cent of HERD was financed by industry,203 putting Australia 18th out of 37 
OECD+ countries.204 The contribution of Australian industry to HERD is below the OECD+ 
average, and well below the average for the top five nations in the OECD+ (16.77 per cent 
in 2012) (Figure 21).

Australia’s percentage of HERD financed by business has declined consistently since 2006 
(when it was 6.76 per cent).205
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Figure 21: Percentage of HERD financed by industry, OECD comparison, 2012.206

Note: 2011 data used for New Zealand, Sweden and Mexico
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Other sources of money
There are other sources of money, of varying scale. These include government funding 
(covered in ‘Policy’), philanthropy, foreign venture capital, and university incomes.

An important source of money is income derived from operations and investments, 
which is then re-distributed into expenditure on innovation. It is unclear what level of 
income across sectors is re-distributed into expenditure on innovation. However, for 
R&D expenditure, the level sourced from internal funds varies significantly across sectors. 
Around 95 per cent of businesses expenditure on R&D is funded from business’ own 
funds (internally funded), 207 while around 23 per cent of private not-for-profit expenditure 
on R&D is internally funded, and 64 per cent of government expenditure on R&D is 
internally funded.208 Over half of higher education expenditure on R&D is funded from 
general university funds.209 General university funds include general funding from the 
Australian Government (including, for example, income related to HECS) and funds earned 
from student fees and non-research specific donations and bequests. 210

The extent to which philanthropy funds innovation in Australia is relatively small. 
However, it has been playing an increasing role in financially supporting innovation in 
some areas, particularly social enterprises, since 2010.211 There are a number of charitable 
bodies and foundations which are supporting innovation efforts in Australia, especially at 
the community level.212 Charitable donations within Australia were responsible for funding 
12 per cent of social enterprises in Australia in 2016, up from 7 per cent in 2010.213

Precise figures on foreign venture capital within Australia are unavailable. However, the 
Australian Government runs a number of programmes to encourage foreign venture 
capital to support our early-stage businesses and their innovative efforts. For instance, the 
Venture Capital Limited Partnership programme provides tax incentives to certain foreign 
investors.214 Similarly, the ESVCLP programme offers tax concessions and was recently 
amended under NISA to provide further incentives, such as raising the cap on venture 
capital investments by $100 million for new ESVCLPs.215 These policies have helped to 
attract over $600 million in domestic and foreign venture capital for early-stage start-ups 
since July 2015.216

While the Australian Government provides funding to universities, they also accrue 
a significant amount of money through other sources. In 2014, Australian higher 
education providers obtained $6.2 billion from fees and charges, earned $1.2 billion from 
consultancy and contract projects, and received $1.8 billion through royalties, trademarks 
and licences.217

Strengths
We have higher relative levels of funding for R&D activities in higher 
education and not-for-profit organisations compared to other nations
There is significant funding available for R&D activities in the higher education and not-
for-profit sectors in Australia, relative to other OECD nations (see Table 12 and Table 
13). It is difficult to evaluate the extent to which this translates into innovation outputs. 
However, a significant proportion of research carried out in Australia is at or above world 
standard (see ‘Skills’). Long-term funding, combined with consistent incentives to produce 
research outputs such as papers, may have contributed to our current world-class 
research capability in many fields.218,219
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Financial markets generally function well, though access to risk capital has 
been a constraint
Only a minority of Australian businesses require external finance intermediated through 
the financial system in any given year. For example, in 2014–15, only 17 per cent of 
Australian business sought external finance (either debt or equity) (Figure 20). Australian 
businesses primarily seek external finance to maintain short-term cash flow, to ensure 
survival, or to replace machinery or equipment. Only 10.5 per cent of businesses 
sought finance to fund innovation.220 Australian businesses are more likely to seek, and 
successfully obtain, debt financing over equity financing.221,222 As mentioned the recent 
rapid increase in venture capital funds should help with equity financing.

While some businesses do experience difficulty accessing finance, this is not a system-
wide problem, and most businesses can access the finance they need in some way 
(Figure 22).223 This does not mean that accessing the funds for innovation is easy for all 
businesses in all sectors. Innovative businesses are more likely to identify access to finance 
as a barrier to innovation,224 particularly when they are pursuing an unproven business 
model.225 For these businesses, the difficulties they face in obtaining finance reflect the 
risks, costs and benefits associated with doing something new.226

Figure 22: Proportion of Australian businesses seeking external finance and success 
rates, 2014–15.227
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Weaknesses
Australian business expenditure on R&D is low relative to expenditure 
in other countries
Australia’s BERD is low and has not kept pace with business expenditure in leading 
innovation nations (Figure 23). Australian business investment in R&D has declined 
as a percentage of GDP since 2008.228

There are a number of reasons why Australian business investment in R&D is 
comparatively low. They include:

	 Australia’s industrial structure: Australia’s industrial structure affects R&D 
intensity.229 Over time Australia’s industry composition has shifted away from sectors 
of higher R&D intensity (such as manufacturing) towards sectors of lower R&D 
intensity (such as services).

	 Australian businesses’ focus on innovation with a low degree of novelty (see 
‘Outputs’): compared to other countries, Australian firms rank poorly on the 
proportion of firms that have introduced new-to-market products in manufacturing 
and services (22nd and 14th out of 28 OECD countries, respectively).230 New-to-market 
innovators are much more likely to undertake R&D. On the other hand, the new-to-
business innovations undertaken by Australian businesses are usually adaptations or 
modifications of other innovations and may require little or no R&D.231

	 the smaller size of Australia’s SMEs relative to SMEs in other nations: small-scale 
production may make it more difficult for individual businesses to fund their own R&D 
and capture its benefits.232 Like other advanced economies, the Australian economy 
is dominated by SMEs, with over 99 per cent of all businesses employing less than 
200 people.233,234 However, compared to SMEs in other nations, Australia’s SMEs are 
generally smaller with lower turnover and fewer staff. This is reflected in the definitions 
of SMEs used by different national statistics agencies: in Australia, SMEs are business 
with up to 200 employees, in the United Kingdom and the European Union, SMEs 
have up to 250 employees, and in Canada and the United States, SMEs have up to 500 
employees235,236,237,238,239,240

	 Australians’ preferences for dividend payments over longer-term investments 
such as R&D: dividend payments return earnings to shareholders, instead of using 
them to grow the business, such as through investment in R&D. Australian dividend 
payout ratios are high compared to the ratios in other countries.241 Reasons for 
Australians’ preferences for dividend payments may include the system of dividend 
imputation, which ensures that company profits paid to residents are taxed only 
once;242 shareholders’ preferences for short-term returns;243,244 and managers’ and 
boards’ perceptions of fewer viable investment opportunities in Australia.245
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Figure 23: Expenditure on R&D by businesses as a percentage of GDP, 2013.246

Note: 2012 data used for Switzerland and 2011 data used for Mexico data.
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Findings: Money

Knowledge creation

What are our strengths?
We have higher relative levels of funding for R&D activities in higher 
education and not-for-profit organisations compared to other nations.

Knowledge application

What are our strengths?
Financial markets generally function well, though access to risk capital has 
been a constraint. Recent new funds flowing into the venture capital sector may 
contribute to overcoming this.

What are our weaknesses?
Australian business expenditure on R&D is low relative to expenditure in 
other countries. Australian business investment in R&D is low, has declined as 
a percentage of GDP since 2008, and has not kept pace with leading innovation 
nations.
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Infrastructure
Key innovation infrastructure in Australia includes:

	 Research infrastructure: underpins research excellence and research collaboration
	 Information assets and data infrastructure: enables digital innovation and the 

creation of new business models
	 Intellectual property system: creates incentives for the creation and application 

of new knowledge.

Other types of infrastructure, including urban infrastructure (roads, services, housing, 
etc.), production or commercialisation infrastructure (supply chains, clinical-trial facilities, 
warehouses, pilot plants, etc.), and research infrastructure owned by the private sector 
are also important. They are outside of the scope of this ISR System Review; it is difficult 
to measure and attribute innovation directly to them because they support such a broad 
range of activities.

Research infrastructure
Research infrastructure comprises the assets, facilities and services which support research 
across the ISR System.247 Research infrastructure can be characterised into four categories 
(Table 6). International research infrastructure is often accessed as joint partners providing 
proportional access (e.g. Square Kilometre Array) or through payment or merit-based 
access. Some foreign governments have invested in Australian research infrastructure 
such as New Zealand’s investment in the Synchrotron. Nearly all national infrastructure 
has merit-based access including that held by the publicly funded research agencies. 
Research infrastructure is highly utilised with many being over-subscribed such as the 
Australian Synchrotron, the Australian Centre for Neutron Scattering and the Centre for 
Accelerator Science.

Research infrastructure is funded through a range of sources, including the Australian 
Government, industry, state and territory governments, research organisations and 
international governments.248 Australian Government programmes and funding sources—
including NCRIS, research block grants, the budget appropriations of publicly funded 
research agencies, and Australian Research Council (ARC) and NHMRC grants—form the 
foundation of support and help to coordinate contributions from elsewhere.

Since 2004, the Australian government has invested over $2.8 billion to deliver world 
class research infrastructure. This investment has attracted more than $1 billion in co-
investment from universities, research agencies, state and territory governments and 
industry.
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Table 6: A typology of research infrastructure in Australia, with examples.249

Characteristics Examples

In
st

it
ut

io
na

l These facilities are owned and operated by 
a single institution. Predominantly utilised by 
internal researchers. Research priorities set 
by institutions. Funded through institutional 
budgets.

General laboratories

Specific industry-funded facilities

Coastal research vessels

N
at

io
na

l These facilities optimise scarce resources 
and create scale from a national network 
of facilities. They are highly collaborative, 
supported by highly skilled technical workforces 
and represent national best practice.

For example, the Australian Phenomics 
Network 

La
nd

m
ar

k A category of research infrastructure that 
is of such scale that the national interest is 
best served by landmark facilities. These are 
large-scale. Invested in from time to time by 
a national government. 

Australian Synchrotron

OPAL Research Reactor 

G
lo

ba
l Multi-national, collaborative and of a scale 

where the cost of establishment is beyond 
the resources or expertise of a single nation. 
Funded by multiple nations.

Square Kilometre Array

European Molecular Biology Laboratory 
(EMBL)

Information assets and data infrastructure
Information assets and data infrastructure include infrastructure and capabilities that 
permit the collection, storage, distribution and analysis of information and data. They also 
include specific datasets, which, if openly accessible, can form a foundation for knowledge 
creation, transfer and application.

Assets include ICT equipment, internet infrastructure and the skills required to maintain 
and use these (the latter of which are discussed further in ‘Skills’). The majority of 
Australia’s businesses (96.5 per cent in 2014) are connected to broadband internet.250,251 
However, Australia’s internet speeds have slipped down international rankings. In 2015, 
Australia had dropped from 46th to 48th of 148 countries in average connection speed 
(8.2 Mbps) and 60th for average peak connection speed (39.3 Mbps).252 Further, there are 
still significant differences between internet access in regional, rural and remote areas 
compared to urban areas. The National Broadband Network is working to improve the 
quality of digital connections across the nation.

There is increased interest in open data and data-led innovation. High numbers of open 
datasets—data made available by governments, councils, universities and businesses so 
that others can use them with little or no restriction—can support innovation in a range 
of areas, including:

	 product innovations (e.g. health data can be used by the makers of pharmaceuticals 
and medical devices to find patients for trials and identify potential problems once 
products are in use)253

	 service innovations (e.g. data can be used to develop more efficient access to 
government services, such as public transport apps)

	 process innovations (e.g. weather data can be used to optimise harvesting in 
agriculture)254

	 business model innovations (e.g. GPS data have led to taxis and Uber cars providing 
improved services to users).
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Increasing access to open data can create significant economic benefits. Estimates 
suggest that benefits could be in the order of $25 billion per year, or 1.5 per cent of 
Australia’s GDP.255 Open data can also generate significant social and environmental 
value, such as improved social services, new jobs or more sustainable energy production.

Importantly, while many important datasets are government-owned, important datasets 
can, and should, be contributed to by researchers and businesses. Work is underway to 
ensure more research data are open and accessible—for example, through the Australian 
National Data Service.256 While access to research data is improving, it costs time and 
money to clean data, securely store it, format it and address ethical issues.

Intellectual property system
Intellectual property (IP) rights give legal protections to the creators of new ideas 
and provide them with the opportunity to commercialise their ideas. IP rights include 
patents, trademarks, copyright, design rights, and plant breeder’s rights, all of which can 
encourage innovation.257 Of the five, patents are most commonly used as a proxy measure 
for innovation or commercialisation of science.

A patent is an exclusive right granted for an invention, which can be broadly described as 
a new way of doing something, or as a new technical solution to a problem.258 There are 
three types of patents available in Australia:

	 Standard patents last for up to 20 years from the filing date of the application (or up 
to 25 years for pharmaceutical substances). The application must be examined prior to 
granting the patent to establish that the invention is new, that it involves an inventive 
step and that it can be made or used in an industry.

	 Innovation patents last up to eight years. There is no examination before the patent 
is granted, but the patent cannot be enforced unless examined and certified.

	 Provisional patents are described as placeholders. They establish a priority date and 
are an inexpensive way of signalling an intention to file for a full patent.259

In 2015, there were 28,605 standard patent applications in Australia; this was an increase 
of 10 per cent from 2014, and reflects an upward trend over the last decade.260 Of these, 
2,291 standard patents, or just 8 per cent, were filed by Australian residents. In the same 
year, 1,828 innovation patents were filed, with Australian residents accounting for 61 per 
cent of filings.261

In 2014, Australians filed over four times as many applications abroad as they filed 
domestically (Figure 24). This reflects the jurisdictional nature of the IP rights system 
and the size of the Australian market. IP rights are only enforceable in the jurisdiction 
in which they are granted. Consequently, if an applicant wants to protect their IP in 
different markets, they must submit applications across multiple countries for a single 
invention. This is facilitated by the Patent Cooperation Treaty and the Paris Convention 
for the Protection of Industrial Property.262 In 2015 1.5 international patent applications 
were filed by Australians at the PCT per billion $PPP GDP.263 This ranks Australia 22nd of 
37 OECD+ countries, and well below the average for the top five OECD+ performers (8.3 
international patents filed at the PCT/bn PPP$ GDP).264

To supplement patent data, trademark data can be used as an indicator for innovation 
activity. A trademark is a legally protected word, phrase, picture or symbol.265 Trademarks 
serve to distinguish a firm’s product from others in the market, and help companies 
differentiate new and innovative products from inferior substitute products.266 
Importantly, trademarking is an indicator for innovation in knowledge intensive service 
companies which tend not to patent.267 Trademarks are thus an important indicator for 
innovation in heavily services based economies such as the Australian economy.268 In 
2014, 65.4 trademark applications were filed by Australians per billion $PPP GDP.269 This 
ranks Australia 14th out of 20 OECD+ countries, just below the OECD+ average (65.9 
trademarks filed per billion PPP$ GDP) and well below the average for the top five OECD+ 
performers (118.1 trademarks filed per billion PPP$ GDP).270
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In practice, the IP system needs to strike an appropriate balance. Too little protection can 
discourage inventors from disclosing or commercialising their ideas. Too much protection 
can constrain the application of knowledge to other areas and limit the transfer of 
knowledge across the ISR System.

A recent review by the Productivity Commission suggests that Australia may have 
got the balance wrong, suggesting that Australia has relatively strong copyright and 
patent rights compared to other countries. The Productivity Commission suggests that 
Australia’s intellectual property system grants patent protection too easily and this has 
allowed a proliferation of low-quality patents (particularly innovation patents).271 The 
Productivity Commission also notes that Australia’s copyright system has progressively 
expanded and protects works longer than necessary to encourage creative endeavours.272 
As Australian firms tend to ‘adopt and adapt’ innovations, disseminating and building 
on the knowledge of others is key. Low-value patents and other unnecessary IP 
protections can impede this type of innovation by frustrating the efforts of follow-on 
innovators, stymieing competition and raising costs to the community.273 The Productivity 
Commission’s inquiry report proposes a number of measures to raise the quality of 
patents in the Australian system, including increasing the degree of invention required 
to receive a patent and abolishing the innovation patent system.274 With regard to 
the former, recent changes brought about by the ‘Raising the Bar’ reforms may have 
addressed this, although it could be too early to tell.

Too much protection for rights holders is likely to have a negative effect on innovation 
in Australia. Australia is a currently a net importer of IP-intensive goods and services and 
the gap between IP imports and exports is growing rapidly.275 In recent years, Australia 
has also signed up to—or continued negotiations on—a number of international trade 
agreements. Some of these agreements include restrictions on IP; however, Australia has 
no overarching IP policy framework to guide changes to IP protection in the context of 
international trade negotiations.276 The Productivity Commission’s inquiry report suggests 
that Australia should take a more strategic approach to the negotiation of IP provisions in 
international agreements, including a more comprehensive consideration of domestic IP 
interests.277

Figure 24: Patents filed by Australian residents domestically and abroad, 
2004 to 2014.278
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Strengths
Many of Australia’s research infrastructure assets are world-class, although 
there is a need for overarching governance and ongoing, whole-of-life 
funding
Many of Australia’s research infrastructure assets have high levels of use and support 
significant research output and scientific achievement. For example, the Australian 
Synchrotron, the Australian Centre for Neutron Scattering and the Centre for Accelerator 
Science are significantly oversubscribed. The Synchrotron has produced a significant 
number of research publications that have a high or very high level of global citation. 
NCRIS currently supports 27 projects across Australia.279 The use of the facilities supported 
by NCRIS by the research community both in academia and in industry is significant. 
There is also a significant amount of research being published as a result of the facilities 
supported by NCRIS.280

Evaluations suggest that the research infrastructure funded through NCRIS has generated 
$1.06 of co-investment for every $1 invested by the Australian Government, and has 
facilitated high levels of collaboration and integration across disciplines and institutions.281 
The most recent review of NCRIS noted that the programme had been successful 
in providing access to facilities and resources (infrastructure) which may have been 
previously unavailable, and in reducing duplication. It also noted the value of developing 
a significant skill base and technical capability associated with the infrastructure.282

ISA has heard that, without exception, NCRIS facilities are led and staffed by highly skilled 
and professional personnel who ensure the success of the infrastructure and research 
done within it, often in spite of inconsistent, unpredictable and short-term (one to two 
years) funding extensions.283

The Australian Government’s support for national research infrastructure has been 
historically provided through the funding of PFRAs and departments along with a 
number of grant programmes. Significant injections have happened through the 
Major National Research Facility Programme (1996–2005) and NCRIS (2006–2011) 
with significant additional capital funding ($1 billion) through the Education Investment 
Fund Super Science Initiative (2009–2013) and separate funding for information and 
data infrastructure under the Systemic Infrastructure Initiative (2001–2006). A number 
of projects established under the Super Science Initiative are now funded through NCRIS.

In 2014, the National Commission of Audit recommended that ‘the government take a 
more strategic, wholeofgovernment approach to funding R&D, including by committing 
to ongoing funding for critical research infrastructure in Australia, informed by a 
reassessment of existing research infrastructure provision and requirements. This is 
consistent with feedback received by ISA throughout its consultations.

As part of the NISA, in 2015, the NCRIS was given significant support with a major 
injection of operational funding ($1.5 billion over ten years). Considerable further funding 
was also provided for the operational running costs of the Synchrotron ($520 million over 
ten years) and funds for the operational and capital build of the Australian site of the 
Square Kilometre Array ($294 million).

The 2016 National Research Infrastructure Roadmap provides an opportunity to improve 
strategic prioritisation and coordination of all national research infrastructure in Australia. 
It identifies Australia’s priority research infrastructure needs for the next 10 years to guide 
future investment decisions, including the allocation of operating funding under NCRIS.284 
ISA believes there is a need for overarching and ongoing whole of life funding of national 
research infrastructure.
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The European Union has a comprehensive centralised research infrastructure inventory 
called Mapping of the European Research Infrastructure Landscape. This database helps 
scientists to access research equipment and facilities, and assists national policymakers 
to make informed decisions on the funding of research infrastructure in their region.

We are increasing our open government datasets and improving data 
sharing
Since 2015, there has been a significant increase in the number of open datasets in 
Australia (Figure 25). As a result, Australia performs reasonably well on open data 
compared to other nations. In the OECD’s pilot open data index, which assesses openness, 
usefulness and reusability of government data assets, Australia ranked 4th, behind Korea, 
France and the United Kingdom (Figure 26).

This ranking can be attributed to the growing focus on open data in Australia, and a 
number of initiatives that have been established in recent years to improve access to 
valuable datasets. In particular:

	 the Australian Government Public Data Policy Statement provides a clear mandate for 
Australian Government entities to optimise the use and reuse of public data, to release 
non-sensitive data as open by default, and to collaborate with the private and research 
sectors to extend the value of public data for public benefit285

	 the open data platform ‘data.gov.au’ is to be improved as part of the NISA. This will 
include improving search, publishing, data quality and spatial publishing functions. 
There are already over 20,000 Australian Government, state and territory government, 
city council and university data records on the platform

	 Australia is working in partnership with The GovLab at New York University to conduct 
the Open Data 500 Australia project to assess the value open government data adds. 
This is the first study of Australian companies and NGOs which use open government 
data to generate new business, develop new products and services, and create social 
value286

	 the Data Skills and Capability Framework aims to enhance data literacy and data skills 
in government.287

While there has been increased focus on open data in Australia, areas for improvement 
remain.288 There is known demand for more public sector data by the research and private 
sectors.289 Other governments’ open data platforms host many more datasets from more 
contributors. For example, the UK open data website has around 40,000 datasets and they 
are spread over 1,390 different publishers.290 In the United States, there are 186,426 open 
datasets from 182 organisations.291

While the Productivity Commission’s inquiry into data availability and use is not yet 
completed, its draft report suggests that fundamental reform is required to ensure data 
processes become more transparent and establish community trust.292
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Figure 25: Open datasets in Australia, 2013 to 2016 (includes federal, state, territory 
and local government agencies and universities).293
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Figure 26: The pilot OURdata index (open, useful, reusable government data) 
ranked Australia 4th out of 29 OECD countries in 2014, well above the OECD 
average.294
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Findings: Infrastructure

Knowledge creation

What are our strengths?
Many of Australia’s research infrastructure assets are world-class, although 
there is a need for overarching governance and ongoing, whole-of-life 
funding. Many of Australia’s research infrastructure assets have high levels of use 
and have supported significant research output and scientific achievement.

Knowledge transfer

What are our strengths?
We are increasing our open government datasets and improving data sharing. 
Open government data is improving publicly available datasets and we have new 
data sharing arrangements within government enabling new data tools.
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Skills
The term ‘skills’, in the context of this ISR System Review, refers to the supply and quality 
of skills, talent, competencies and/or experience for innovation, as well as attitudes 
towards innovation, science and research. Successful innovation requires a range of 
different skills, possessed by either an individual or, more commonly, a team. Recent 
research has proposed a high-level profile of the capabilities required for innovative 
enterprises (Table 7). The skills most commonly used by innovation-active businesses are 
financial and marketing skills (Figure 27). In 2014–15, the most commonly reported areas 
of skills shortage were in trades, marketing and financial skills (Figure 28).

Behaviours such as being adaptable, authentic, business-minded, collaborative, customer-
focused, flexible, globally aware, self-aware and resilient are also important for most 
innovative organisations.295

Successful innovation may also often require access to more specific skill sets, such as 
legal or venture capital skills. Venture capital and entrepreneurial skills are broader than 
leadership and management skills, and include critical analysis, intuition and the ability to 
select people or ideas that have a good chance of being successful.

In addition to the skills required for specific innovation activities, it is important to ensure 
that the general population has a satisfactory level of basic skills. Basic skills enable 
people to fully participate in education, the economy and society, and they provide 
people with the ability to learn and acquire new knowledge over their working life.296 For 
example, numeracy and literacy enable participation in education, and digital literacy can 
help people adapt to change and effectively utilise new technologies.297

Table 7: Skills for innovation.298

It is widely recognised that a diverse range of skills and capabilities are needed for successful 
innovation. How these skills are combined—either by an individual, or in a team—is also critical.299

Category Description

Basic skills Covering numeracy, reading and comprehension, written expression 
(literacy), active learning, oral expression, problem-solving, critical thinking, 
self-awareness and digital literacy. These basic skills are sometimes referred 
to in the business community as employability skills.

Knowledge skills Covering knowledge drawn from science, technology, engineering and 
mathematics (STEM) and the humanities, arts and social sciences (HASS). 
Knowledge skills lie at the foundation of ‘knowledge organisations’ (that 
is, organisations that create, manage, use and transfer knowledge-based 
products or services). 

Technical and 
technician skills

Covering areas such as equipment maintenance, installation, repair, 
operation and control, machine programming and software maintenance, 
quality control, technology and user experience design, troubleshooting.

Creativity, design 
and cross-cultural 
skills

Covering idea and opportunity creation (which may or may not be sourced 
from science and technology), problem-solving, integrative thinking, 
ingenuity and end user (customer) orientation including cross-cultural 
understanding within and across multiple global markets.

Entrepreneurial 
skills

Covering abilities related to starting a business, whether as a start-up 
company or as a new venture in an established organisation, including 
an ability to focus on satisfying customer needs and end user wants.
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Category Description

Business skills Covering implementation and administration of critical business systems 
and processes, including sales and marketing, accounting and finance, 
materials procurement and supply, project delivery, recruitment and 
motivation of employees and contractors, and management of time.

Management and 
leadership skills

Covering judgment and decision-making, communicating and coordinating 
with others, emotional intelligence, negotiation, persuasion, organisational 
culture, training and teaching others.

There is no universal skills mix for innovation.300 Different skills mixes are required for 
different types of innovation and different innovation activities.301

Businesses that use STEM skills are more likely to introduce new-to-the-world 
innovation,302 and efforts are underway to address STEM skills shortages. At the same 
time, the most commonly used skills by innovation-active Australian businesses are 
non-STEM skills,303 and the greatest shortages are reported in trades.304 HASS skills are 
particularly important for demand-driven innovation, as these skills include the ability 
to investigate and understand customer experience, market forces and organisational 
culture.305 According to Professor Ian Chubb, former Chief Scientist of Australia, ‘the social 
sciences and the humanities will underpin a creative and innovative Australia; and it is 
only in this context that STEM can be effective’.306

How skills are combined, either by an individual, or in a team, is also critical to successful 
innovation. Research with some of Australia’s most innovative organisations has shown 
that a mix of different skills types is necessary for an optimal contribution to innovation. 
Deep technical and narrow knowledge skills are an important part of this mix, but they 
are not sufficient for an optimal contribution to innovation if used alone.307 A key feature 
of highly innovative enterprises is that they mix both technical and non-technical skills, 
with research indicating that both STEM and business skills are shown to be critical factors 
associated with innovation.308

Innovative businesses also place significant value on choosing staff with the right skills as 
well as those that will culturally fit the organisation; have a good emotional intelligence; 
can critically think, solve problems and be creative; and have leadership; communication 
and people skills. 309 Innovative businesses invest in technical and broader skills 
development in their staff, and rotate their staff through the organisation to gain whole 
of organisation insight.
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Figure 27: Skills used by Australian businesses, by innovation status, 2014–15.310
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Figure 28: Skills shortages reported by Australian businesses, by innovation status, 
2014–15.311
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How are the skills for innovation developed?
Skills and attitudes can be learned in formal educational settings, on the job or through 
formal mentoring or coaching. They may also be learned informally in homes and 
communities, or brought into the ISR System through migration.

The education system is the main provider of formal skills (Table 8). In general, 
primary and secondary school systems equip students with the basic skills required for 
participating in society. They also provide broad coverage of many of the key knowledge 
skills, such as science, mathematics and social science. The post-school education system 
(Figure 29) provides students with in-depth knowledge of specific technical, design and 
business skills.

Many skills are also formally acquired through practical experience, mentoring, 
collaboration or on-the-job training. Research with some of Australia’s leading innovative 
organisations has highlighted that these organizations use partnerships, contractors, 
networks and clusters to access complementary expertise. While firms typically indicate 
a belief that the workforce has STEM-related skills shortages, leading innovative firms do 
not expect new recruits to be job-ready. These firms take a long-term approach to skills 
building and use sophisticated recruitment, training and incentive systems, combined with 
strong cultures and engagement, to support their innovation strategy.312

Skills and attitudes are also learned in informal settings. For example, skills such as 
entrepreneurship, leadership, ingenuity and troubleshooting may be more effectively 
learned through trial and error in a real-world context.

Finally, skills can also be brought relatively quickly into the ISR System through 
immigration. Immigration is tailored to supplement the Australian labour force with short, 
medium and long-term skills needs, through both permanent and temporary migration 
programmes.

Table 8: Stocktake of current skills development in Australia, detailing main source, 
total numbers of students/graduates and main fields of study (formal education and 
migration only, informal excluded).

Skill source Total number Skill focus/competency

Schools (2014)313 3,673,765 full-time 
school students

Australian students perform above the OECD 
average in reading, mathematics and science.

In the top-performing country (Singapore), 
40 per cent to 50 per cent of Year 4 and 
Year 8 students reach the Advanced TIMSS 
benchmark in mathematics and science. It is 
around one in 10 in Australia.314

Vocational education 
and training (2015)315

815,905 programme 
completions

52.4% male

46.9% female

0.7% not known/
other

Top five fields:

-	 Management and commerce

-	 Engineering and related technologies

-	 Society and culture

-	 Mixed field programmes

-	 Food, hospitality and personal services
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Skill source Total number Skill focus/competency

Domestic students 
university course 
completion (2015)316

217,928 students

60% female

40% male

Top five fields

-	 Society and Culture

-	 Health

-	 Management and Commerce

-	 Education

-	 Natural and Physical Sciences

International students 
university course 
completion (2015)317

106,908 students

52% female

48% male 

Most popular field of study—management 
and commerce

457 visa entrants 
(2014–15)318

51,310 primary 457 
visas granted319

Top three sponsor industries:

-	 Other services

-	 Information media and telecommunications

-	 Accommodation and food services

Skilled migration 
stream (2014–15)

127,774320

This comprises:

-	 general skilled 
migration—72,840

-	 employer 
sponsored—48,250

-	 business 
innovation and 
investment—6,484

-	 distinguished 
talent—200

Top five fields of primary applicants:321

-	 Accountants

-	 Software engineers

-	 Cooks

-	 Registered nurses

-	 ICT business analysts

Postgraduate course 
completion (2015)322

124,018 students 323 Top five fields of award course completions:

Management and commerce

-	 Society and culture

-	 Health

-	 Education

-	 Engineering and related technologies
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Figure 29: The post-school education system is divided into two sectors: 
higher education, and vocational education and training (VET).

The majority of higher education students go to universities; the majority of VET students attend 
private training providers.324,325,326
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Strengths
The Australian research workforce is world-class in many research fields
Australia achieves much better research outputs than would be expected from the 
number of people employed in the research workforce.327 On the latest available data 
(from 2010), Australia ranked 15th out of 30 OECD countries for the total number of 
R&D personnel per 1,000 employed.328 Yet Australia accounts for a larger share of world 
research outputs relative to our total population. Australia produces 48.7 top 1% highly 
cited publications per million in the population.329,330 This ranks Australia 8th out of 
36 OECD+ countries, behind the top five OECD+ performers (86.0 top 1% highly cited 
publications per million in the population) but well above the OECD+ average (34.3 top 
1% highly cited publications per million in the population). 331,332

Between 2005 and 2015, 77 Australian organisations contributed to the top 1 per cent 
of highly cited publications worldwide. Of these, 40 organisations (just over half) were 
universities.333 The 2015 Excellence in Research for Australia (ERA) process identified 43 
areas of national strength across a range of disciplines in basic science, engineering and 
humanities and these are distributed across Australia’s universities (Table 9).334 This is up 
from 20 in 2012. Across the last three rounds of ERA results (2010, 2012 and 2015), the 
quality of research produced by Australian universities has improved significantly.

Most of Australia’s researchers are engaged in the higher education sector.335 In 2012, 
there were 6.5 researchers (as measured on an FTE basis) in the Australian government 
and higher education sectors per thousand workers.336 This was the third highest number 
out of 36 OECD+ countries, and above the average for the top five performers (6.27 
researchers on an FTE basis per thousand workers).337 The number of researchers engaged 
in R&D by the higher education sector has more than doubled since 1992.338 Latest data 
(2008–09) indicate that 58 per cent of all researchers devoted to R&D in Australia are 
within the higher education sector.339 Within universities specifically, nearly a quarter of 
researchers are in the medical and health sciences.340

Australia also has relatively high levels of higher degree by research (HDR) graduates, 
and this number has been increasing over time. The latest census data shows that 
Australia has 8.2 doctorate holders per thousand people in the working age population.341 
This is slightly above the OECD+ average (7.9 doctorate holders per thousand in the 
working age population) but below the average for the top five performing OECD+ 
countries (16.8 doctorate holders per thousand in the working age population).342 Of 
Australia’s doctorates, 14 per cent were educated in engineering, manufacturing and/or 
construction.343

In 2015, there were over 65,500 HDR enrolments and over 10,000 HDR completions. 
Compared with 10 years ago, enrolments have increased by 17,000 students and 
course completions by around 3,000 students.344 This growth can be largely attributed 
to the increased number of international students. In addition, Indigenous Australians’ 
involvement in research and research training has increased markedly over the past 
decade. Indigenous HDR completions have increased by 33 per cent since 2006. Over the 
same period, the number of Indigenous academic staff has increased by almost 40 per 
cent.345

In 2015, 34 per cent of HDR graduates were from overseas and 32 per cent of HDR 
enrolments were overseas students.346 Many international students want to stay in 
Australia after graduation. Surveys have indicated that around 45 per cent of international 
research students believe they will work in Australia in the year following graduation.347

Overall measures of Australian publications indicate that outside of the top-performing 
publications, Australia has a number of publications that are not cited at all. In 2015, 
around 43 per cent of Australian publications were not cited, compared to the OECD+ 
average of 46 per cent.348

It is unclear what an acceptable level of uncited research would be.
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Table 9: Research at or above world standard, by institution and field of research, 
2015. 

5 well above world standard; 4 above world standard; 3 at world standard (scores of 2 below 
world standard, and 1 well below world standard, are not shown).349 15 two-digit fields of research 
(indicated by green) contain 43 national research strengths which are identified at the four-digit 
field of research. 

Te
ch

no
lo

gy

M
ed

ic
al

 a
nd

 H
ea

lt
h 

Sc
ie

nc
es

Bu
ilt

 E
nv

ir
on

m
en

t 
an

d 
D

es
ig

n

Ed
uc

at
io

n

Ec
on

om
ic

s

Co
m

m
er

ce
, M

an
ag

em
en

t,
To

ur
is

m
 a

nd
 S

er
vi

ce
s

St
ud

ie
s 

In
 H

um
an

 S
oc

ie
ty

Ps
yc

ho
lo

gy
 a

nd
 C

og
ni

ti
ve

Sc
ie

nc
es

La
w

 a
nd

 L
eg

al
 S

tu
di

es

St
ud

ie
s 

In
 C

re
at

iv
e 

A
rt

s
an

d 
W

ri
ti

ng

La
ng

ua
ge

, C
om

m
un

ic
at

io
n

an
d 

Cu
lt

ur
e

H
is

to
ry

 a
nd

 A
rc

ha
eo

lo
gy

Ph
ilo

so
ph

y 
an

d 
R

el
ig

io
us

St
ud

ie
s 

tion 

niversity of Adelaide 5 5 4 4 4 4 4 4 4 

lian Catholic University 

ustralian National University 5 5 4 4 5 5 4 5 4 

University 

niversity of Canberra 5 3 

l Queensland University 5 4 4 3 

s Darwin University 4 3 3 3 

3 3 3

3 4 4 4 3 3 4 3 4 

4 4 3 4 3 4 

4 4 3 

3 3 3 

3 3 3 3 3 3 3 3 3 

5 5 3 5 3 3 3 4

3 3 4 5 4 3 3 

4 5 4 3 5 5 3 

4 5 3 4 5 4 5 3 3 

5 5 5 4 5 4 4 5 5 

4 5 5 3 4 4 4 5 

3 3 3 3 3 

Institu 

The U 3 5 3 3 3 4 3 4 4 3 4 4 

Austra 4 3 3 5 3 3 4 

The A 5 4 4 5 4 5 3 5 5 5 

Bond 4 3 3 

The U 3 3 3 3 3 3 

Centra 4 5 

Charle 5 

3 3 

3 3 3 3 3 4 3 3 3 

4 5 4 3 3 3 3 3 3 3 4 3 

4 3 

3 3 3 

4 3 3 3 3 3 3 3 3 3 

4 3 3 3 4 3 4 4 3 4 

3 3 3 3 3 4 

3 3 3 3 3 3 3 4 4 3 

4 3 3 3 3 3 4 4 3 4 4 4 

4 5 4 5 5 5 4 4 5 4 5 5 4 

5 5 3 4 4 4 4 4 5 4 4 5 4 

3 3 3 3 3 3 4 3 

4 3 4 4 4 5 4 3 3 3 3 3 3 3 3 

M
at

he
m

at
ic

al
 S

ci
en

ce
s

Ph
ys

ic
al

 S
ci

en
ce

s

Ch
em

ic
al

 S
ci

en
ce

s

Ea
rt

h 
Sc

ie
nc

es

En
vi

ro
nm

en
ta

l S
ci

en
ce

s

Bi
ol

og
ic

al
 S

ci
en

ce
s

A
gr

ic
ul

tu
ra

l a
nd

 V
et

er
in

ar
y

Sc
ie

nc
es

In
fo

rm
at

io
n 

an
d 

Co
m

pu
ti

ng
Sc

ie
nc

es

En
gi

ne
er

in
g

National Research Strengths 

Charles Sturt University 

Curtin University of Technology 

Deakin University 

Edith Cowan University 

Federation University 

Flinders University 

Griffith University 

James Cook University 

La Trobe University 

Macquarie University 

The University of Melbourne 

Monash University 

Murdoch University 

The University of New England 

Policy Money Infrastructure Skills Networks Culture 



Part B: Performance assessment72 73 
Performance Review of the Australian 
Innovation, Science and Research System 2016

Innovation and 
Science Australia

 

  

  

 

 

 

 

    

                     

    

         

       

              

               

                 

          

    

     

                  

 

      

     

M
at

he
m

at
ic

al
 S

ci
en

ce
s

Ph
ys

ic
al

 S
ci

en
ce

s

Ch
em

ic
al

 S
ci

en
ce

s

Ea
rt

h 
Sc

ie
nc

es

En
vi

ro
nm

en
ta

l S
ci

en
ce

s

Bi
ol

og
ic

al
 S

ci
en

ce
s

A
gr

ic
ul

tu
ra

l a
nd

 V
et

er
in

ar
y

Sc
ie

nc
es

In
fo

rm
at

io
n 

an
d 

Co
m

pu
ti

ng
Sc

ie
nc

es

En
gi

ne
er

in
g

Te
ch

no
lo

gy

M
ed

ic
al

 a
nd

 H
ea

lt
h 

Sc
ie

nc
es

Bu
ilt

 E
nv

ir
on

m
en

t 
an

d 
D

es
ig

n

Ed
uc

at
io

n

Ec
on

om
ic

s

Co
m

m
er

ce
, M

an
ag

em
en

t,
To

ur
is

m
 a

nd
 S

er
vi

ce
s

St
ud

ie
s 

In
 H

um
an

 S
oc

ie
ty

Ps
yc

ho
lo

gy
 a

nd
 C

og
ni

ti
ve

Sc
ie

nc
es

La
w

 a
nd

 L
eg

al
 S

tu
di

es

St
ud

ie
s 

In
 C

re
at

iv
e 

A
rt

s
an

d 
W

ri
ti

ng

La
ng

ua
ge

, C
om

m
un

ic
at

io
n

an
d 

Cu
lt

ur
e

H
is

to
ry

 a
nd

 A
rc

ha
eo

lo
gy

Ph
ilo

so
ph

y 
an

d 
R

el
ig

io
us

St
ud

ie
s 

The University of New South Wales 

The University of Newcastle 

The University of Notre Dame 
Australia 

The University of Queensland 

Queensland University of 
Technology 

RMIT University 

The University of South Australia 

Southern Cross University 

The University of Southern 
Queensland 

The University of the Sunshine 
Coast 

Swinburne University of Technology 

The University of Sydney 

The University of Tasmania 

The University of Technology, 
Sydney 

Victoria University 

The University of Western Australia 

The University of Western Sydney 

The University of Wollongong 

5 4 4 5 4 4 5 5 4 4 4 4 5 5 4 5 5 5 4 5 4 

4 3 4 4 4 3 4 4 3 3 3 3 4 3 3 3 4 3 

4 

4 5 5 4 5 5 4 4 5 5 5 3 5 4 5 5 5 4 4 5 4 4 

4 3 4 3 4 3 3 4 5 4 3 4 3 3 3 3 3 4 

3 4 4 4 3 4 3 4 3 3 3 3 4 

5 4 4 4 3 5 4 3 3 3 3 4 4 3 4 

4 4 3 5 3 4 3 3 

3 3 4 3 3 4 3 

4 4 4 3 3 

3 5 4 3 3 4 4 3 3 3 4 3 

5 5 4 4 4 4 4 5 4 4 5 3 4 4 4 5 4 5 4 5 5 5 

3 3 4 4 4 4 4 3 4 3 3 3 3 4 3 3 4 3 

4 4 5 5 4 5 4 3 4 3 3 5 4 3 4 4 3 

4 4 3 3 

3 5 3 4 5 5 4 4 4 4 3 4 3 4 4 5 3 3 3 4 3 

4 3 4 4 4 3 4 4 3 3 3 3 3 4 3 3 

4 3 5 4 3 3 3 4 3 3 4 3 4 3 4 4 3 

Policy Money Infrastructure Skills Networks Culture 



74
Performance Review of the Australian 
Innovation, Science and Research System 2016

Innovation and 
Science Australia

Australians have sufficient levels of basic skills, although some trends are 
concerning
The Australian education system produces graduates with sufficient levels of basic skills. 
Australian students perform above the OECD average in reading, mathematics and 
science on Programme for International Student Assessment (PISA) measures,350 but 
Australia’s relative performance has declined in reading since 2000, mathematics since 
2003 and science from 2006.351

Australia’s workforce is becoming progressively more educated and demand for higher-
order skills in the workforce is expected to increase.352 Australians complete more years 
of education than the OECD average,353 and the number of people completing tertiary 
education is rising (Figure 30). In Australia, 41.9 per cent of people aged 25 to 64 have 
attained a tertiary qualification, compared with the OECD+ average of 35.9 per cent.354 
In the top five OECD+ performers in this area, an average of 48.2 per cent of people in 
this age group are university-educated.

Figure 30: The percentage of the Australian population aged 25–64 attaining 
tertiary education has increased since 2000, and is now over 40 per cent.355
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Despite the majority of Australians having sufficient levels of basic skills, Australia’s PISA 
scores indicate that we have a long tail of educational underachievement, especially 
among disadvantaged groups such as:356

	 students from rural, regional and remote areas
	 students from low socioeconomic backgrounds357

	 Aboriginal and Torres Strait Islander students, where the difference between 
Indigenous and non-Indigenous student performance is equivalent to about 2.5 years 
of schooling.

Australian businesses expect that their requirements for STEM-qualified people will 
increase over the next five to 10 years. Across all sectors, over 50 per cent of employers 
are expecting an increase in demand for STEM-trained professionals.358 Australia faces 
gaps between STEM supply and demand when STEM participation and performance 
is considered across primary and secondary schools, in higher education and in the 
workforce (Table 10).

As a result, improving the supply of STEM skills is currently a key priority for the Australian 
Government and state and territory governments.359 In recent years, governments have 
implemented a number of policies, strategies and reviews designed to improve Australia’s 
performance in STEM, through focusing on areas such as teacher quality, curriculum and 
curriculum resources, school and university education and work-integrated learning (e.g. 
internships and work placements).360
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Australia’s primary and secondary education curriculums are supported by the National 
STEM School Education Strategy, which aims to increase engagement and teacher 
capacity. The NISA package also includes an ‘Inspiring all Australians in digital literacy 
and STEM’ measure to increase the engagement of students in STEM. The VET sector 
plays an important role in strengthening STEM skills in the workforce (e.g. through 
apprenticeships).361

Table 10: Summary of key issues in STEM skills in Australia.

Of particular note are the shortage of ICT skills reported by start-ups, and the mismatch between IT 
graduates’ skills and industry needs.

Issue Description 

School student 
performance

The results from international assessment programmes362 suggest that 
school student science and mathematics performance is declining. 
For example, in PISA 2015:

-	 Australian students’ performance in maths dropped from 17th 
to 20th363,364

-	 Australia’s ranking for science decreased from 8th to 10th365,366

School student 
participation

Participation in senior secondary science and mathematics has been 
declining for decades,367 and for science, is the lowest in 20 years.368 In 
some countries, students are required to study mathematics until the 
end of school, including Brazil, China, Israel and Finland.369

At the same time, in many other countries STEM participation and 
performance are improving rapidly, which risks affecting Australia’s 
future competitiveness.370

Under-representation 
in participation and 
achievement

In terms of enrolments and patterns of completions, there are 
continued disparities between students from different groups. 
Indigenous students, students with disability, students in remote and 
very remote locations, and students of low socioeconomic status are 
all under-represented in STEM.371

In PISA 2015, Indigenous students achieved significantly lower scores 
than nonIndigenous students and there was an under-representation 
of Indigenous students at the higher end of the proficiency scale and 
an over-representation of Indigenous students are the lower end of the 
proficiency scale.372 

Current skills gaps 
among university 
graduates

From 2002 to 2012, the percentage of Australian graduates with 
natural sciences and engineering degrees fell from 22 per cent to 18 
per cent.373 While above the OECD average, the proportion of first-
degree Australian students enrolled in STEM is low compared to 
comparator countries like Finland, Korea and Germany.374 Furthermore, 
approximately three in every five Australian STEM graduates go on to 
work outside STEM core occupations.375

Skilled migration contributes significantly to Australia’s skills base
Since September 2005, net migration to Australia has exceeded domestic population 
growth.376 The number of skilled migrants arriving in Australia increased from 77,878 
people in 2004–05 to 128,550 people in 2013–14.377,378 In 2014–15, the most common skill 
categories of workers arriving through Australia’s skilled visa stream were accountants, 
software engineers, cooks, registered nurses and business analysts379.

Changes to Australia’s migration policy in 1996 increased the emphasis on skilled 
migration and created the 457 visa, a new pathway for temporary skilled migration. 
Australia is an attractive migrant destination, and our migration policy and programmes 
facilitate the entry of temporary and permanent migrants to positively contribute to the 
labour market and support Australian business and the economy.
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The NISA includes a number of measures to further attract skills from overseas. It includes 
an enhanced pathway to permanent residence for postgraduate research graduates with 
qualifications in STEM or specified ICT fields, and an entrepreneur visa for individuals 
with third party funding who want to develop or commercialise their innovative ideas in 
Australia.380

Skills shortages are occurring all over the world, and competition for skilled people 
will increase. A number of countries already have established visa programmes for 
entrepreneurs, including Canada’s Start-up Visa Program, the UK’s Tier 1 (Entrepreneur) 
visa, and Singapore’s Entrepreneur Pass Scheme, the last of which is renewed on the 
condition that the migrating entrepreneur meets job creation outcomes and business 
expenditure thresholds.

Australia is well positioned to attract overseas talent. A number of our cities rate among 
the most livable cities in the world,381 and our high quality of life helps us attract and 
retain entrepreneurs and other skilled workers required for innovation.382 Entrepreneurs, 
for example, often decide where to live based on quality-of-life factors and personal 
connections years before they start their firms.383

Weaknesses
Despite a strong university system overall, Australia has no university in the 
global top 20
Overall, Australia has a strong university system. However, none of Australia’s universities 
currently feature in the top 20 of the QS, Times and Shanghai ranking systems.

The Universitas 21 (U21) ranking of national higher education systems holistically 
evaluates the performance of national higher education systems based on their resources, 
learning environment, connectedness to society, and outputs as measured by student 
outcomes and publication performance.418 Australia’s higher education system currently 
ranks 10th out of 50 countries assessed in the U21 rankings. 419 Out of the four areas 
assessed in the U21 rankings, Australia scored lowest in the area of resources, where it 
ranked 14th out of 50 countries.420 This area assesses public and private funding provided 
to institutions and their use of this funding for both teaching and R&D.421 In 2013, 
Australia’s total expenditure on tertiary education institutions was 1.7 per cent of GDP, 
ranking Australia 14th out of 32 OECD+ countries.422

A number of other ranking systems evaluate the performance of individual Australian 
universities. While the Group of Eight universities consistently perform well in these 
rankings, none of them ranked within the top 20 institutions in the 2016 QS, Times and 
Shanghai rankings.423,424,425

Compared to other countries, Australia under-utilises vocational education 
and training
Comparison with other leading innovation nations suggests that Australia’s VET sector is 
an underused resource in the ISR System.

There are over 4,000 registered VET providers in Australia, each specialising in various 
disciplines. While there is significant diversity across the sector, in general, VET providers 
and people with VET qualifications:

	 can be innovators in their own right, by developing products or services in 
collaboration with industry partners. Surveys of innovation-intensive industries show 
that people with VET occupations are amongst businesses’ principle sources of ideas 
for technological innovation384

	 are well placed to diffuse, share and implement innovation. Through their close 
connections with industry, VET-trained people and VET providers are able to diffuse 
new ideas, technology and processes developed elsewhere.385 VET students often 
combine work experience and work-based learning (e.g. through apprenticeships), 
giving them a close and long-term connection with business.
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	 have an important role in retraining and upskilling of existing workers,386 which is 
increasingly important in the context of digital disruption, economic change and the 
need for lifelong learning.

At the institutional level, there are a number of challenges that prevent the VET sector 
from maximising its role in innovation. For example, the long time frames required to 
make changes to VET training packages can hinder the sector’s ability to respond to 
current industry needs. There are few resources available to assist teachers to keep up 
with the latest technologies and innovations, partly due to budget constraints.387 This is in 
contrast with countries like Canada that have a dedicated applied research budget for VET 
providers.388

There are ongoing business, management and leadership skills gaps
Well-managed and well-led firms are more innovative, producing more innovations that 
lead to performance improvements and producing more innovations that disrupt markets 
or create new markets in terms of both radical and incremental innovation.389

A lack of leadership for innovation has been a longstanding challenge for Australian 
organisations.390 Leadership occurs at all levels, including at the board level. Boards are 
an important source of strategic advice and many play an active role in strategic decision 
making.391 However in the majority of cases, the board defers strategic decisions making 
to senior leaders.392 These strategic decisions are important for innovation, as the extent 
to which strategic goals are implemented, communicated and understood within the 
organisation is positively associated with both radical and incremental innovation.393

Innovation management is critical for corporate competitiveness; it enables businesses to 
deal with disruption and flourish in a rapidly changing environment.394 The combination 
of business skills and technological literacy is important for the creation of new business 
models, new markets and new sources of economic growth.395 Business, management and 
leadership characteristics common to innovative organisations include attention to user 
needs, a culture of innovation and collaboration, processes and systems for managing 
innovation activities, and the capability to draw on skills and knowledge external to the 
organisation.396

In 2015 13 per cent of Australians aged 18 to 64 were either nascent entrepreneurs or 
the owner-manager of a new business.397 This is slightly below the average for the top 
five most entrepreneurial OECD+ countries (19 per cent) and ranks Australia 8th out 
of 38 OECD+ countries.398 Compared to other countries however, Australians are good 
at starting businesses but not good at growing them.399, 400 For decades, major reports 
have identified shortcomings in leadership and management capability in Australian 
enterprises.401 Highly innovative organisations deliberately develop expertise in leadership 
and management; however, these skills are less evident in Australian SMEs, including 
entrepreneurial start-ups.402

Gaps, or shortcomings, have been identified in Australia’s workplace management and 
leadership performance.403 These include the following:

	 Many workplaces do not get the basics of management and leadership right.
	 Many leaders are not well trained for the job.
	 Many organisations underinvest in leadership development.
	 Leadership in Australian organisations does not reflect wider social diversity.
	 Managers tend to overrate their own performance relative to international 

benchmarks.

A lack of attention to user needs is one management and organisation attribute that may 
explain why some firms are not able to innovate successfully while others are. 404

A strong focus on the end users of innovation, or understanding the demand side, 
includes understanding and responding to growth, shifts in user needs and preferences, 
and new (often international) market opportunities made possible by advances in 
technology, international trade, and customer expectations.405
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Design skills are increasingly being applied to help solve complex community, policy and 
service design problems, under the banner of ‘design thinking’ or ‘co-design’. Design 
thinking methods explore possibilities, find solutions to complex problems and create 
outcomes that benefit end users through a combination of logic, imagination, intuition 
and systemic reasoning. Design provides the link between creativity and innovation 
to help ensure ideas become attractive propositions for end users.406 Australian start-
ups rank design skills as the third most important skill set in their organisation, behind 
business skills and technical skills,407,408 and design skills are unlikely to be made redundant 
by disruptive technology like automation.409

The current supply of ICT graduates is not meeting industry needs
There is a significant gap between the supply of, and demand for, ICT graduates (Figure 
31). Australian start-ups report that they are unable to recruit enough skilled Australian 
ICT workers.410 In the ICT industry, 79 per cent of employers expect an increase in demand 
for STEM professionals.411 A large number of non-ICT jobs require a significant degree 
of digital literacy. The importance of ICT skills across society will increase as digital 
technology becomes increasingly pervasive in workplaces and society.412

However, many recent ICT graduates struggle to find employment in their chosen field 
following graduation. For example, 67 per cent of recent graduates from bachelor degrees 
in computer science found work in their chosen field in 2014, compared to 84 per cent 
in 2008. This apparent contradiction between skills shortage and poorer employment 
outcomes for ICT graduates has been linked to a mismatch between graduate skills and 
industry needs. A survey of Australian Information Industry Association members and 
ICT academics suggests that current ICT graduates have good knowledge of software 
engineering and information systems, but lack some specific IT skills and broader 
workplace capabilities (Table 11).

Figure 31: Supply of ICT skills (as measured by ICT university completions and 457 
visa holders with Australian Computer Society (ACS) marked occupations), and 
demand for ICT skills (as measured by ICT job vacancies) in Australia, 2006 to 2014.

There continues to be a large shortfall of ICT skills, and the majority of ICT skills in Australia come 
from overseas.413,414,415,416
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Table 11: Capabilities of current Australian ICT graduates.

In general, people working in the IT industry have a much lower opinion of current ICT graduates’ 
capabilities compared to academics teaching in the field.417

Hard ICT skills Industry view University view Difference

(% of respondents that agree)

Software 77 79 –2

Systems 53 66 –13

Security 39 34 5

Cloud 42 33 9

Industry certifications 31 20 11

Data analytics 39 37 2

Networks 62 65 –3

Big data 19 29 –10

Programming 71 85 –14

Higher-order skills Industry view University view Difference

(% of respondents that agree)

Communication 43 56 –13

Initiative 41 51 –10

Aptitude for learning 76 65 11

Complex problem-solving 53 64 –11

Creative problem-solving 42 48 –6

Project management 31 58 –27

Quantitative skills 60 44 16

Understanding business and industry 15 24 –9
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Findings: Skills

Knowledge creation

What are our strengths?
The Australian research workforce is world-class in many research fields. 
Australia achieves much better research outputs than would be expected from 
the number of people engaged in the research workforce.

What are our weaknesses?
Despite a strong university system overall, Australia has no university in the 
global top 20.

Knowledge transfer

What are our strengths?
Australians have sufficient levels of basic skills, although some trends are 
concerning. The Australian education system generally produces graduates with 
good levels of basic skills. However, emerging data on STEM education in particular 
is a cause for concern.

What are our weaknesses?
Compared to other countries, Australia under-utilises vocational education 
and training (VET). Comparisons with other nations suggest that Australia could 
better use the VET sector to build skills for innovation..

Knowledge application

What are our strengths?
Skilled migration contributes significantly to Australia’s skills base. Skilled 
migration is an important source of skills and has increased significantly over the 
past decade.

What are our weaknesses?
There are ongoing business, management and leadership skills gaps. 
Well-managed firms are more innovative. However, gaps have been identified 
in business, management and leadership capabilities and practices in Australian 
businesses.

The current supply of ICT graduates is not meeting industry needs. There 
are gaps between the supply and demand of ICT graduates, who are particularly 
important in implementing innovation across a range of industry sectors.
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Networks
Networks, in the context of the ISR System, include a range of structures, roles and 
mechanisms designed to increase the cost-effectiveness of collaboration, or otherwise 
facilitate collaboration, to increase innovation. Networks can be broadly classified 
according to the main strategy which supports their formation and maintenance, noting 
that networks which fall into one group may secondarily also fall into others:

	 Facilitated: networks facilitated by people or organisations with specific roles as 
intermediaries

	 Co-located: networks based on geographical proximity
	 Virtual: networks that use digital internet and communications technologies to build 

and maintain relationships between people and organisations
	 Incentivised: networks formed around specific shared problems, strategies or other 

incentives that facilitate collaboration or reduce barriers to it
	 Co-resourced: formalised sharing of staff or co-funding commitments.

Australia currently has a mixture of network types (Appendix I). The availability of detailed 
information is patchy, reflecting a wider lack of understanding of the current state of 
networks for innovation in Australia as well as a lack of evidence of the effectiveness of 
some types of networks.

Collaboration is a mechanism for the sharing and exchange. While it is difficult to 
definitively link innovation and collaboration, on balance, the ‘case for the benefits of 
innovation collaboration is plausible,’426 and collaboration is estimated to more than triple 
the likelihood of business productivity growth.427

Trust underpins effective collaborative relationships; it can take a long time to build but 
can be broken down quickly.428 Significant investment therefore needs to be made in 
building relationships—both formally and informally—in order to establish collaborative 
partnerships that can endure through the setbacks or challenges that inevitably arise in 
innovation activities.429

Strengths
We have good levels of research–to–research collaboration
Collaboration among researchers can foster innovation by facilitating knowledge transfer 
both within and across disciplinary boundaries.

Many Australian researchers work closely with international collaborators. This ensures 
that knowledge created overseas can be transferred to Australia, and new perspectives 
can be added to our way of thinking. Australia ranks 13th in the world in terms of 
international academic collaboration.430 Further, between 2011 and 2014, Australia’s 
leading 24 universities had an average international collaboration rate of 48.9 per cent on 
all scientific publications, which is higher than the global average of 40.2 per cent.431 The 
number of formal agreements on academic research collaboration between Australian 
universities and overseas institutions increased by 82 per cent between 2005 and 2014 
(from 3,054 to 5,559).432

Australian research–to–research collaboration is supported by a range of well-established 
network structures. University campuses, research conferences and national research 
infrastructure are places where researchers can interact and where knowledge can be 
shared and developed. Australia has 43 universities433 and approximately 130 other 
higher education providers;434 these institutions collectively have over 40,000 research 
staff.435 Technologies that support virtual networks such as Australia’s Academic and 
Research Network (a data highway for research institutions and schools) further facilitate 
the sharing of knowledge. Additionally, government funded research infrastructure, 
such as those facilities and projects funded through NCRIS and those in PFRAs improve 
collaboration among 35,000 researchers.436
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Shared research incentives are common. Research grant applications, projects and papers 
typically involve research teams, technicians, advisers, support staff, peer reviewers, 
presentations of findings, and/or interaction with students. There are often also shared 
goals, with many researchers focusing on major global or national problems.

There is constant movement of students and academic staff within and between 
institutions across the world, which creates constant opportunities for forming new 
collaborations and relationships.437 This movement is supported by a variety of high-
quality scholarships, including Endeavour Scholarships, John Monash Awards and Rhodes 
Scholarships.

We are increasing our focus on networks
There is an increased focus on the importance of networks in the Australian ISR System. 
Governments, research organisations and businesses are increasingly looking to more 
formalised models and roles to facilitate relationships and support collaboration. The 
number of accelerators, incubators, mentoring programmes and technology-transfer 
programmes to support researchers, entrepreneurs and new businesses has risen 
since 2000 when Australia’s oldest accelerators were established.438 In 2014, an online 
assessment of accelerator activity rated Australia as having the largest number of start-
ups in accelerators in the Asian region (138 in total).439 Recently through the NISA, 
the Australian Government is helping more business access incubators. State, territory 
and local governments also provide assistance to businesses accessing incubators and 
accelerators.

Clusters are geographical concentrations of interconnected companies, specialised 
suppliers and service providers, firms in related industries, and associated knowledge 
institutions such as universities and research institutes.440 Clusters are thought to facilitate 
innovation and economic growth by improving access to inputs, labour, information and 
knowledge.

Successful clusters in Australia have developed in various ways:

	 Some clusters have been largely attributed to the entrepreneurial nature of the local 
business community and strong local private sector buy-in. For example, marine 
industry clusters were developed in Far North Queensland during the 1990s.441

	 Some clusters form around local geographical or natural resource strengths. For 
example, Queensland’s tourism cluster is used by the Harvard Business School as a key 
case study of cluster development through local community efforts, and the Federal 
Government’s Industry Growth Centres are establishing collaboration hubs around 
Australia in specific strengths sectors.442

	 Some clusters are supported by governments, Commonwealth, state and local.
	 Some clusters form around and through research institutions or infrastructures, 

including universities and CSIRO. For example, the Carlton Connect Initiative is an 
innovation precinct being coordinated by the University of Melbourne.443

	 Some clusters have been established in response to economic declines. For example, 
the cluster built around HunterNet Cooperative in Newcastle arose out of bottom–up 
action and development in response to adversity and the decline of manufacturing.444

In comparison to clusters in other countries, Australia’s regional innovation clusters do 
not play a significant role across the entire ISR System. In terms of the state of cluster 
development, Australia ranks 39th out of 128 countries on the Global Innovation Index445 
and 22nd out of 138 countries on the Global Competitiveness Index.446
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The reasons for the low levels of clustering are not well understood. They may include the 
following:

	 Relatively small investments in support of intermediaries, networks and collaboration 
(see ‘Policy’).

	 Clusters tend to evolve from a sense of urgency;447 Australia has had relative economic 
success over the past decades and has therefore lacked a sense of urgency.

	 Australia’s geographical size may also be a contributing factor. However, many 
studies have found that physical proximity alone does not generate innovation and 
growth.448,449,450

While place-based clustering in Australia is limited, efforts are currently underway to 
better connect priority industries. In particular, the Industry Growth Centres initiative 
includes the development of virtual networks which aim to achieve many of the same 
benefits as regional innovation clusters in other countries; some Industry Growth Centres 
are also co-locating their head offices with research organisations. In addition, many CRCs 
are located in or near universities or research organisations.

A number of vibrant start-up ecosystems are flourishing around 
the country
The current understanding of what contributes to the emergence of high quality, 
high potential start-ups is based on a holistic view of an ecosystem.451 This view places 
emphasis on the diversity of organisations that provide support, the interconnections 
between them, and the paths by which entrepreneurs navigate them. 452 By nature, many 
ecosystems are geographically bounded.453 However, nation-wide, there are positive 
signs of growth in supportive organisations which underpin ecosystems. In its 2016 
Crossroads report, StartupAUS notes the concerted efforts to grow business incubators, 
business accelerators and co-working spaces, and greater levels of capital from venture 
capital funds and business angels.454 Serial entrepreneurs are also making important 
contributions to local ecosystems, investing time and money, and sharing expertise 
with the next generation of entrepreneurs. 455

Weaknesses
Collaboration between researchers and businesses appears limited
Australian universities are producing some of the best research in the world (see ‘Skills’). 
However, only 4.8 per cent of innovation-active businesses in Australia collaborate with 
universities or higher education institutions on innovation.456 Further, between 2003 and 
2012, only 9.8 per cent of Australian patents had international co-inventors.457 In 2010–12, 
Australia ranked last out of 26 OECD countries on the proportion of both SMEs and large 
businesses collaborating with universities or other non-commercial research institutions 
on innovation.458

The proportion of research publications listing an industry affiliated co-author can give 
an indication of the level of research-business collaboration in a country. In 2015 1.22 per 
cent of publications listed both Australian and industry affiliated authors.459 This is below 
the OECD+ average (2.24 per cent) and well below the average for the top five performers 
in the OECD+ (4.99 per cent).460 Figure 32 shows that Australia’s performance in this 
metric has been consistently poor over the last decade.
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Figure 32: Proportion of publications with at least one Australian author and one 
industry affiliated author, compared to the OECD+ average and the average for the 
top five performing OECD+ countries.461
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Australia’s progress on improving business–to–research collaboration is mixed. Since 
2010, the number and value of research contracts, consultancies and collaborations 
reported by research organisations has been relatively stable (Table 12).462 The percentage 
of HERD financed by business is 4.73 per cent, which is below the OECD+ average and has 
declined consistently since 2006.

In the 2016 Global Innovation Index, Australia ranked 20th in the world for university–
industry research collaboration.463

ISA has heard there are a number of reasons contributing to the relatively low level of 
collaboration between businesses and university researchers. For example:

	 businesses say they lack the skills or time needed to collaborate with public sector 
research organisations464

	 businesses and researchers have historically had different incentives465

	 businesses struggle to know how to find the right researcher to help them identify, 
describe and address a problem

	 businesses claim there are protracted timelines in negotiating intellectual property 
agreements, although the Australian Government’s IP Toolkit developed in 2015 is 
expected to help negotiations

	 government funding is heavily weighted away from intermediaries, networks and 
collaboration (see ‘Policy’)

	 some Australian businesses are inward-looking and do not see the need to form new 
partnerships to be globally competitive466.
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Some change is occurring. Many Australian universities now provide financial incentives to 
researchers for working with businesses, some universities are working on freeing up IP,467 
additional funding has been provided for additional PhD placements in industry,468 and 
recent changes in block grant funding and the development of a new assessment system 
to evaluate the engagement and impact of university research are intended to incentivise 
researchers to reach out to businesses (announced in NISA). External engagement 
by researchers with businesses can have positive effects on researchers’ publication 
outcomes as well as providing a new source of grant money.469,470

Table 12: Number and value of research contracts, consultancies and collaborations 
of publicly funded research organisations (2010 to 2014, nominal dollars).

The number and value of research contracts and consultancies have recovered following a dip 
in 2012 and 2013.471

2010 2011 2012 2013 2014

Number of research contracts, 
consultancies and collaborations

15,478 15,429 11,146 12,228 15,461

Value of research contracts, 
consultancies and collaborations 
($ billion)

1.457 1.435 1.392 1.576 1.808

The movement of staff between research organisations and businesses is one way to 
facilitate knowledge transfer. Highly innovative businesses succeed by bringing in external 
expertise to achieve the skills mix required for a project as and when they need it.472

Australia currently has a low percentage of researchers working in businesses. In 2011, 
businesses employed around one-third of all researchers in the country, a low rate by 
OECD standards.473 As a share of total business employment, Australia ranks 21st out of 
36 OECD+ countries in the employment of researchers in businesses.474 In comparison, 
over 80 per cent of all researchers in Israel were employed in business enterprises in 2013. 
In Canada, around 60 per cent of researchers are employed by businesses.475 Further, only 
18.9 per cent of Australian research students aspire to a career in research-related work 
outside of a university and 23 per cent intend to follow a non-research work pathway 
in a professional occupation.476 This is distinct from other countries like France, where 
industry-based PhD positions are highly sought-after.477

Past internal university performance incentives have not encouraged research–to–
business collaboration.478 Promotion processes for academics considered criteria such 
as grant funding, research performance (primarily publications), teaching, administrative 
skills and length of service; they have not considered industry linkages or network 
participation.479 Researchers who have left the university sector have found it difficult 
to return, and researchers based in industry can struggle to compete for research grant 
funding.
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New measures (some as part of NISA) are being introduced to reduce these disincentives. 
For example:

	 funding has been provided for additional PhD placements in industry,480

	 to complement ERA, the Australian Research Council (ARC) will implement a national 
assessment system for the engagement and impact of university research. It is 
anticipated that this will lead to greater collaboration between universities and the 
end users of research, and incentivise improved performance in the translation and 
commercialisation of research481

	 industry partnership PhD programmes (e.g. expansion of the French CIFRE fellowships 
model through the Australian Government and held at the Australian National 
University)482

	 in 2014 the ARC committed to ensuring that all eligible researchers have fair and 
equitable access to competitive funding through the National Competitive Grants 
Program (NCGP). The Research Opportunity and Performance Evidence (ROPE) policy 
aims to ensure the assessment processes accurately evaluate a researcher’s career 
history.483 This ensures that researchers who have spent time outside of academia for 
family reasons or a stint in industry are not disadvantaged when applying for funding.

In addition, a recent review of the R&D tax incentive has recommended extra incentives 
for businesses to hire STEM PhD graduates.484

Australian businesses rank poorly on international collaboration
Australian businesses rank poorly on their level of collaboration with international 
partners, which is critical to enter global supply chains. Australia’s large firms rank 24th 
out of 27 OECD+ countries for international collaboration on innovation, and SMEs rank 
19th.485

While there are limitations with the OECD metric on levels of collaboration with 
international partners—as the OECD uses a three-year reference period for most 
countries’ data, but the Australian data is only a one-year reference period—there are 
other metrics which demonstrate similarly weak performance. In 2013, only 16.2 per cent 
of Australian Patent Cooperation Treaty patent applications were filed with a co-inventor 
located abroad.486 This puts Australia 27th out of 37 OECD+ countries for the percentage 
of Patent Cooperation Treaty patents filed with an international co-inventor. This is lower 
than the average for the OECD+ (24 per cent) and much lower than the average for the 
top five OECD+ countries (44 per cent). Cross-border co-invention is lower in Australia 
than in similar countries such as New Zealand (18 per cent), the United Kingdom (25 per 
cent) and Canada (29 per cent).487 In addition, Australia’s participation in global value 
chains is below the OECD+ average according to the Global Value Chain Participation 
Index.488

ISA has heard a number of potential reasons why Australian businesses perform relatively 
poorly on international collaboration. These relate to:

	 geographic isolation: Australia’s geographic isolation is a challenge for both Australian 
businesses and their potential partners

	 weak economic incentive: Australia’s relative economic prosperity over the past 
two decades has reduced the imperative to be globally competitive and seek out 
partnerships beyond our borders

	 lack of cross-cultural skills: we do not necessarily have, or value intermediaries with, 
cross-cultural communication skills.
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Findings: Networks

Knowledge creation

What are our strengths?
We have good levels of research–to–research collaboration. Australian 
academic researchers collaborate significantly, particularly internationally. 
Collaboration between researchers is supported by a range of network types.

Knowledge transfer

What are our strengths?
We are increasing our focus on networks. Governments, research organisations 
and businesses are increasingly looking to more formalised models and roles to 
facilitate relationships and support collaboration.

What are our weaknesses?
Collaboration between researchers and businesses appears limited. Few 
businesses in Australia collaborate with universities or higher education institutions, 
although there are encouraging improvements. A relatively low percentage of 
researchers working in businesses is associated with limited incentives..

Knowledge application

What are our strengths?
A number of vibrant start-up ecosystems are flourishing around the country. 
Grassroots movements, in many cases driven by serial entrepreneurs, are attracting 
new talent and new money into the establishment and nurturing of high-growth 
start-ups.

What are our weaknesses?
Australian businesses rank poorly on international collaboration. Compared 
to businesses in other countries, Australian businesses are less likely to collaborate 
with international partners or participate in global value chains.
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Culture
The ISR System does not operate within a vacuum. Its social and cultural context 
influences its performance.

Culture is a shared set of assumptions, beliefs, identity, values and common sense that 
shapes (often unknowingly) our everyday preferences, choices and habits,489 our attitudes 
towards work and consumption,490,491 individual perceptions of opportunity and status,492 
and levels of trust within groups.493

Our cultural contexts—in businesses, organisations, communities or the national 
culture—shape what we choose to do and how we choose to do it. Culture influences the 
sorts of innovation we pursue, the way we carry out innovation activities and society’s 
receptiveness to the change and adaptation associated with particular innovations. 
Prevailing cultural tendencies within businesses, institutional and at the societal level can 
encourage or inhibit innovation in a range of ways.

Widespread culture change requires coordinated action across the ISR System. 
International examples highlight the importance of unifying different individuals and 
organisations in the ISR System around a common vision for the future, through high-
level strategic leadership.

Diversity
Diversity in all its forms is important for a high-performing ISR System. Much innovation 
happens at the intersection of different disciplines and different ways of thinking about 
problems.494 Creativity and productivity are enhanced by diversity in groups, networks and 
teams.495 Innovation requires teams of people with a range of skills, and businesses that 
are ethnically and gender diverse are likely to outperform less diverse businesses.496

Diversity and inclusion are important drivers of innovation in cities and regions.497 
Diversity across the nation is important because if people do things differently, adaptation 
and change are the cultural norm rather than the exception. Interaction between people 
with diverse experience, cultures and attitudes increases the productivity of knowledge 
workers by stimulating creativity and innovation.498

Australia’s Indigenous peoples’ knowledge and ways of life can provide unique insights 
and perspectives. Aboriginal and Torres Strait Islander cultures have the potential to 
contribute more significantly to the innovation landscape. It is possible that innovation 
also has the potential to assist with closing the gap and addressing ongoing inequalities 
that Aboriginal and Torres Strait Islander people experience.499 For a list of initiatives that 
relate to innovation in Indigenous communities, see Appendix J.
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Organisational cultures
Building organisational relationships and a culture that supports innovation is key to 
achieving innovation results.500 Analysis of data from 759 firms across 17 major world 
economies suggests that corporate culture is the strongest driver of innovation that 
disrupts markets or creates new markets altogether.501 Key organisational attitudes 
and practices identified in the study were a willingness to cannibalise and iterate, a 
future market orientation, a willingness to innovate, and a high tolerance for risk.502 
An organisational culture that fosters creativity, openness and risk-taking is positively 
associated with innovation.503 Businesses with hierarchical structures, and organisations 
with high numbers of formal structures, procedures and policies, are negatively associated 
with innovation.504

National culture
National cultures have been assessed and measured in various ways, perhaps most 
notably in Hofstede’s National Culture Dimensions—which compares national cultures 
based on six dimensions; power distance, uncertainty avoidance, competitiveness, 
individualism, temporal orientation, and indulgence.505 While there are limitations to this 
approach,506 cultural characteristics described by Hofstede can be linked to innovation.

According to the Hofstede cultural framework, some Australian cultural traits appear 
to support innovation, while others are likely to be restricting performance (Table 13). 
Table 14 shows Australia’s Hofstede cultural traits in comparison to leading innovation 
nations.

For example, Australia’s score on the uncertainty avoidance scale, which reflects how 
comfortable citizens are with ambiguity, suggests that Australian culture is not particularly 
risk-averse. This is supported by evidence elsewhere. Australia has high levels of 
entrepreneurial activity (see ‘Skills’), indicating that Australian society is not lacking in risk-
takers. Further, Australian culture appears to support and encourage entrepreneurship; 
evidence points to positive attitudes towards entrepreneurship, relatively positive media 
attention, and portrayal of successful role models for prospective entrepreneurs.507 
Australia’s risk-taking is also evident in other widespread Australian cultural traits and 
pastimes.508

While evidence suggests that Australia has a relatively average level of risk acceptance 
compared to other nations, there is a persistent focus on risk aversion. This may be 
related to negative incentives, for example, directors’ liability provisions in legislation, or 
reverse incentives such as the relative ease of keeping a well-paying job.

The process of innovation can be significantly inhibited if failed attempts cannot be 
openly discussed, evaluated, reviewed or dismantled in a supportive environment in order 
to inform the next attempt.
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Table 13: Australian national culture scores according to Hofstede Dimensions 
(2010), arranged according to whether they are likely to support or restrict 
innovation in Australia.

Scores are on a scale from 1 to 100, determined relative to other countries. A score of 50 indicates 
neutrality relative to other countries. A score below 50 indicates the culture scores low relative to 
other countries, and a score above 50 indicates the culture scores high relative to other countries.509 
Some traits can be interpreted in a variety of ways (e.g. temporal orientation), all of which are given.

Dimension Score 
(relative scale, 

out of 100)

Australia’s performance

Power distance 36 Australia is not a particularly hierarchical 
nation. New ideas can emerge from all levels in 
an organisation. 

Uncertainty avoidance 51 Australians are not particularly risk-averse. We 
have learned to deal with the unknown in different 
ways. Australia’s score here suggests that this is 
not a major inhibitor of innovation in Australia at 
present.

Competitiveness 61 Australia is a competitive nation. The common 
motivation to perform in school, work and play is 
to strive to be the best, and the winner takes all. 

Individualism 90 Australia is a highly individualistic culture. It is 
a loosely knit society where individuals look after 
themselves and their immediate families, and 
where employees are expected to be self-reliant.

Our national culture emphasises competitiveness 
and individualism over collective responsibility and 
collaboration. 

Temporal orientation 21 Australians have a strong concern with 
maintaining links with the past (e.g. traditions, 
norms and existing powers) while dealing with 
the challenges of the present and future.

Australians value future rewards, thrift, 
perseverance and adaptation in the long term, less 
than they value instant gratification, pressure to 
spend, respecting tradition, protecting one’s ‘face’ 
and short term results.

Indulgence 71 Australians like to realise their impulses and 
desires to enjoy life. They often favour short-
term gratification over long-term life quality. They 
are generally optimistic, place a high emphasis on 
leisure time, and spend money as they wish.

This suggests that Australians may be less 
concerned about future threats than people in 
other nations, and so may struggle to see urgency 
in warnings about the future and therefore to seek 
or support innovative solutions.
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Table 14: Australia’s scores on the Hofstede Dimensions compared to the scores of leading innovation nations.510

Hofstede score (0 to 100. 50 indicates neutrality relative to other nations).

Australia Denmark Finland Germany Ireland Netherlands Singapore Sweden Switzerland UK USA

Power distance 36 18 33 35 28 38 74 31 34 35 40

Uncertainty avoidance 51 23 59 65 35 53 8 29 58 35 46

Competitiveness 61 16 26 66 68 14 48 5 70 66 62

Individualism 90 74 63 67 70 80 20 71 68 89 91

Temporal orientation 21 35 38 83 24 67 72 53 74 51 26

Indulgence 71 70 57 40 65 68 46 78 66 69 68
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Strengths
Australia’s multicultural society is an important asset, but diasporas could 
be leveraged more
Australia is one of the most multicultural societies in the world; over one-quarter of 
our population (28 per cent) migrated to Australia from overseas.511 Multiculturalism is 
not only significant but also increasing in Australia: between June 1996 and June 2013, 
Australia’s overseas-born population grew by 51.2 per cent to 6.4 million.512 The majority 
of Australians born overseas are from the United Kingdom, New Zealand, China, India and 
the Philippines (Figure 33).

The largest overseas-born populations in Australia are also some of our largest trading 
partners such as the United Kingdom, New Zealand, China and Malaysia. This gives 
us a linguistic and cultural advantage when it comes to connecting and collaborating 
with Europe and Asia,513 and a greater potential to understand user needs from outside 
Australia and connect to global value chains.

In comparison to other leading innovation nations, the strength of Australia’s 
multiculturalism is particularly reflected in levels of education. Australia has a higher 
proportion of foreign-born doctorate holders514 and a higher percentage of highly 
educated individuals in immigrant and native-born populations than countries such 
as Germany, Netherlands, and Switzerland.515 Interestingly, when it comes to fields of 
student enrolments, Australia’s international students are skewed towards social sciences, 
business and law, while those in leading innovation nations (Germany, Switzerland, 
Sweden and Denmark) are more evenly balanced with engineering, manufacturing and 
construction.516

Our diasporas—Australians living abroad or groups of people living in Australia who 
remain linked by their connection to a common ‘homeland’ or place of family origin—
have the potential to help us to understand, and reach into, foreign markets.517

Australia’s Chinese and Indian diasporas constitute around 1.8 million people.518 Diasporas 
use their language skills, cultural knowledge and global networks to develop and maintain 
trusted people-to-people links that provide information on emerging markets, business 
opportunities and economic, political and cultural changes.519

Diasporas are a major source of innovation and entrepreneurialism.520 In Australia, an 
average of 38 per cent of start-ups are founded by people born overseas.521. Interviews 
with Asian businesspeople by the Australian Council of Learned Academies reveals that 
they face major impediments in realising their desire to make a greater contribution to 
the Australian economy.522

The term ‘bamboo ceiling’ has been used to describe the reasons why Asian Australians 
are not able to fully participate and contribute to the Australian economy and society.523 
For example, only around 4 per cent of Australia’s top 200 publicly listed companies have 
board directors of Asian descent.524 Also non-English language skills, cultural competence 
and connections are not commonly seen as advantageous by Australian businesses, which 
remain focused on the domestic market and lack knowledge of Asian markets.
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Figure 33: Top 10 birthplaces of migrants in Australia according to total number 
of people, compared to our top 10 trading partners by dollar value.525

* Includes Channel Islands and Isle of Man.
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Weaknesses
Our short-term-oriented culture may affect innovation in different ways
Australia ranks low on its long-term orientation, scoring 21 on the Hofstede Dimensions 
scale for temporal orientation.526This is in contrast to leading innovation nations that 
score highly on temporal orientation (for example, Switzerland scores 74, Singapore 
scores 72 and Austria scores 60), which have a longer-term view.

This suggests that Australia has a culture that has a low propensity to save for the future 
and a high focus on achieving quick results. This cultural trait is likely to be a significant 
barrier to innovation as it inhibits forward thinking, strategic planning and working 
towards long-term goals.

A short-term orientation can be observed across Australian culture—for example, in 
Australia’s three-year federal election cycle,527 Australian shareholders’ preferences for 
near-term returns,528 and Australians’ preferences for immediate financial reward rather 
than long-term gains.529 It is also evident in the ISR System (discussed elsewhere in this 
ISR System Review)—for example, short funding periods, expectations of rapid returns on 
investment in new businesses, and challenges faced in developing a long-term strategy. 
Our relative strength in incremental innovation may be related to our cultural emphasis 
on short-term efficiency, growth and success (see ‘Outputs’). This short-term focus may 
hamper radical innovation, as this innovation activity takes much longer than the culture, 
systems and programmes designed to support it.

Australia remains a gender-unequal society
There is a body of literature showing the importance of gender diversity for innovation 
performance.530 While Australian gender inequality is similar to that in most other 
developed and leading innovation nations, this area is an opportunity for Australia to 
improve.531

Australia has made some of progress towards gender equity. Female representation in the 
workplace has been improving—the percentage of women on ASX 200 boards has more 
than doubled, from 8.3 per cent in 2009 to 23.6 per cent in 2016.532 while 34 per cent of 
business operators in 2014 were women,533 and 1 in 4 start-ups are funded by women 
(up from 1 in 6 five years ago).534 Moreover, in terms of education, more women than men 
aged 20–64 years have attained a bachelor degree level qualification or above,535 and girls 
are consistently outperforming boys on reading and writing in both primary school and 
high school.536

Despite this progress twenty-four companies in the ASX 200 do not have women on their 
board,537 and only 12 per cent of female STEM graduates earn in the top income bracket, 
compared to 32 per cent of men.538
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Findings: Culture

System-wide

What are our strengths?
Australia’s multicultural society is an important asset, but diasporas could be 
leveraged more. Australia’s uniquely multicultural society is a strength, and our 
diverse population, including our diaspora, has the potential to contribute more 
to innovation.

What are our weaknesses?
Our short-term oriented culture may affect innovation in different ways. 
Australia is a culture that has a high focus on achieving quick results. This may 
be reflected in the prevalence of incremental new to the business only innovation 
rather than radical new to the world innovation.

Australia remains a gender-unequal society. Evidence shows that gender 
diversity is important for innovation performance, and there is room for Australia 
to better develop and use its female talent in many roles
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Outputs
In the context of this ISR System Review ‘innovation outputs’ are the direct result of 
the innovation activities carried out by actors in the ISR System. This includes the 
implementation or introduction of innovation, such as a new good or service or a 
new way to manage business practices. However, while the focus of this chapter is on 
the implementation or introduction of an innovation, it is important to recognise the 
importance of actively trying to innovate. Innovation takes time and learning from failure 
and past attempts is an essential part of the process to achieving results.539

Innovation is often seen as a continuous process and aspects of it can be intangible, 
which makes it difficult to measure. 540 While innovation can occur in any sector of the 
economy, including the public sector, measures of innovation outputs are typically 
collected at the firm level. Many actors, including universities, government and not-for-
profits, are involved in the innovation activities which successfully lead to innovation 
outputs.

Innovation outputs are not themselves an outcome. Diffusion is the way innovation 
outputs spread from their very first implementation to consumers, countries, markets and 
firms. 541 Without diffusion, an innovation has no impact and leads to no economic, social 
or environmental outcomes (see Outcomes).

It is also important to recognise that there are a number of intermediates which flow from 
one part of the ISR System as outputs to form inputs to other parts of the ISR System. 
This includes codified knowledge such as academic publications and intellectual property 
rights. These intermediates provide useful indicators of the ISR System’s potential 
performance and are discussed where relevant throughout this ISR System Review (see, 
e.g., ‘Infrastructure’ and ‘Skills’).

Innovation outputs can be characterised according to four innovation types:

1.	 product innovation: the creation of a good or service that is either completely new 
(e.g. the internet) or an improvement on previous versions (e.g. a self-driving car)

2.	 process innovation: the development of a new method to produce an existing good 
or service (e.g. use of 3D printing)

3.	 marketing innovation: the implementation of a new marketing method (e.g. changes 
to product packaging or product placement)

4.	 organisational innovation: the development of new organisational methods within a 
firm’s business practices, workplace, organisations or external relations.542

Innovation outputs can also be classified according to novelty. All innovations carry 
a degree of novelty, and at a minimum must at least be new to the business.543 The 
Australian Bureau of Statistics (ABS) classifies innovation outputs according to four 
degrees of novelty, arranged from highest to lowest:

1.	 new to the world innovation: an innovation that has never been seen before in the 
world

2.	 new to the industry innovation: an innovation that has never been seen before 
among a group of competing firms

3.	 new to Australia innovation: an innovation that is new to the country
4.	 new to the business only innovation: an innovation that is new to a business but not 

that business’s market.544



Part B: Performance assessment 97

Related to the degree of novelty is the diffusion of innovation and its resultant impact. 
Innovations can be characterised according to their impact on the market:

	 incremental innovation: an innovation involving minor modifications and 
improvements in existing products and processes, each of which is of small 
significance but which, cumulatively, are of major significance545

	 radical innovation: an innovation which represents a significant departure from 
existing practice or knowledge that has a significant impact on its market, for example, 
by changing the market structure, creating a new market, or making a pre-existing 
market obsolete.546

It is extremely difficult to measure the impact of an innovation on its market, as the 
change may occur some time after the introduction of the innovation and other factors 
may be involved in market changes.547

Being first to market does not ensure commercial success and diffusion.548 Highly radical 
innovations are more likely to experience difficulties diffusing because of a lower rate of 
market acceptance for radical innovations as compared to incremental innovations.549 
However, assuming that an innovation diffuses within its market, a firm is more likely to 
experience the competitive benefits of having introduced a radical innovation if their 
innovation is first to reach the market.550 Conversely, incremental innovations often do not 
involve a high degree of novelty.551

What are Australia’s innovation outputs?
In 2014–15, 45 per cent of firms were involved in work that was intended to result in 
the introduction of an innovation.552 Over the year, 38.2 per cent of firms introduced an 
innovation, 21.2 per cent of firms had an innovation activity still in development, and 7.7 
per cent of firms abandoned their innovation activity. 553

Over time, an increase in the proportion of firms trying to innovate (innovation active 
firms) has been associated with an increase in the proportion of firms introducing 
innovation (see Figure 34). This reiterates the importance of actively trying to innovate as 
an essential part of achieving results.

Figure 34: Growth in the proportion of businesses that try to innovate (innovation 
active) and businesses that introduce innovation (innovating firms).

0

20

40

60

80

100

120

140

160

2004–05 2006–07 2008–09 2010–11 2012–13 2013–14 2014–15

C
ha

ng
e 

in
 th

e 
pr

op
or

tio
n 

of
 b

us
in

es
se

s 
th

at
 a

re
 in

no
va

tio
n 

ac
tiv

e 
an

d 
in

tr
od

uc
e 

in
no

va
tio

n 
(in

de
x,

 2
00

4
–

05
=

10
0)

Innovating firms

Innovation active
firms



98
Performance Review of the Australian 
Innovation, Science and Research System 2016

Innovation and 
Science Australia

Novelty of innovation introduced by Australian 
businesses
Very few Australian businesses introduce new to the world innovation. Table 15 shows 
a breakdown of innovations that were introduced in 2014–15 and 2012–13 by type and 
novelty. Across all types of innovation in 2014–15, the majority are not that novel, with 
74.5 per cent to 92.2 per cent of firms that introduced innovation in the year being 
new to the business only. 554 By comparison, just 1.2 per cent to 8.4 per cent of firms 
introduced highly novel, new to the world innovation. 555 Similarly, in 2012–13, there is a 
relatively small proportion of highly novel innovations across all types (1.1 per cent to 11 
per cent) and a majority of innovations (75.0 per cent to 91.7 per cent) that are not that 
novel. 556 These findings are broadly consistent with national survey of Australian Institute 
of Management members, which indicated that 70 per cent of their organisations’ 
innovations were incremental versus 30 per cent that were radical.557

The number of Australian businesses introducing highly novel innovations has remained 
consistently low over time. Over the past ten years, the number of firms introducing new 
to world goods and services innovations has ranged between 4.5 per cent and 9 per 
cent.558 More broadly, the introduction of new to market innovation—including new to 
world, new to Australia and new to industry innovation—appears to have declined since 
2006–07.559

A high level of new to business innovation suggests that Australia is an incremental 
innovator and adopts innovations from elsewhere rather than creating them. Incremental 
innovations have a number of benefits, including shorter lead times, greater certainty 
and predictable development costs and market potential, and require smaller levels of 
investment.560 However, greater impact through economic, social, and environmental 
outcomes can be generated through radical innovation.561 Evidence suggests that firms 
at the leading edge of radical innovation dominate global markets and promote the 
international competitiveness of their home economies.562

Table 15: Type of innovation introduced by Australia’s innovating businesses, 
2012–13 and 2014–15.563

Type of 
innovation

Products (%) Processes (%) Organisational (%) Marketing (%)

2012 
–13

2014 
–15

2012 
–13

2014 
–15

2012 
–13

2014 
–15

2012 
–13

2014 
–15

New to the 
world 

11.0 8.4 4.2 2.5 1.1 2.2 1.7 1.2

New to 
Australia but 
not the world

8.1 7.4 3.4 3.9 1.4 3.1 1.5 1.8

New to the 
industry

9.4 12.9 7.9 9.4 6.1 5.9 6.7 5.9

New to the 
business only

75.0 74.5 85.4 85.8 91.6 90.5 91.7 92.2
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Who produces Australia’s innovation 
outputs?
There are a number of actors involved in attempts to innovate. While around 61 per cent 
of businesses reported that their ideas and information for the development of innovation 
were sourced from within the business or related company, other sources included clients 
and customers (38.6 per cent), competitors and other businesses from the same industry 
(27.9 per cent) and websites, journals, research papers and publications (24.7 per cent). 564

A broad range of firms introduce innovation, from start-ups to mature businesses, 
businesses big and small, and business from a number of different industries.

Industry sectors
The innovation outputs of Australian businesses vary by industry sector across innovation 
types and novelty. Some industry sectors are inherently more innovative. 565 These sectors 
rely on R&D and innovation to develop their product and remain competitive within their 
market.

In 2014–15, the industry sectors with the highest proportion of firms introducing 
innovations were wholesale trade, manufacturing, health care and social assistance, other 
services, and accommodation and food services. 566

Industry sectors differ in the types of innovation they introduce. For the introduction of 
highly novel new to world goods and services innovation, the industry sectors which had 
the highest proportion of firms were mining, manufacturing, professional, scientific and 
technical services, wholesale trade and arts and recreation services (Table 16).567

Innovation and competitive strengths rely on and support one another. Innovation is 
essential for retaining or gaining industry competitiveness. For example, after the collapse 
of the Finnish forestry industry in the early 1990s, innovation from the ICT sector created 
companies like Nokia to lead Finland’s transition to a leading knowledge economy.568 
Australia’s pre-existing sectoral strengths provide a good foundation for innovation 
because they already have established capabilities through existing skilled workforces, 
networks, capital equipment and established consumer and revenue bases.

Australia has established competitive strength in a number of areas including mining, 
agriculture, health, international education, tourism and manufacturing (Table 17). A 
diversity of industry capabilities supports Australia’s ability to capture opportunities in 
the global marketplace, and innovate for improved economic, social and environmental 
outcomes.
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Table 16: Top five Australian industry sectors according to novelty of product 
innovations, 2014–15.569

Note: Data refers to the percentage of businesses introducing an innovation of the specified degree 
of novelty.

Novelty of 
innovation

High degree 
of novelty

Medium degree of novelty Low degree 
of novelty

New to the 
world

New to Australia New to the 
industry

New to the 
business only

To
p 

in
du

st
ry

 s
ec

to
rs

Mining Transport, Postal 
and Warehousing

Administrative 
and Support 
Services

Accommodation 
and Food Services

Manufacturing Manufacturing Retail Trade Construction

Professional, 
Scientific and 
Technical Services

Electricity, Gas, 
Water and Waste 
Services

Wholesale Trade Rental, Hiring 
and Real Estate 
Services

Wholesale Trade Wholesale Trade Transport, Postal 
and Warehousing

Health Care and 
Social Assistance

Arts and 
Recreation 
Services

Arts and 
Recreation 
Services

Other Services Financial and 
Insurance Services

Table 17: Australia’s sectoral strengths as identified by key reports.570

2014 Deloitte report

Strength sectors Gas, tourism, agribusiness, health, international education and wealth 
management (mining is described as a declining strength)

Report methodology Deloitte identifies strength where industries have an Australian 
advantage in capturing a global megatrend.

2014 McKinsey report

Strength sectors Mining, agriculture, education, tourism, food manufacturing and 
advanced manufacturing

Report methodology McKinsey identifies strength where Australia has a competitive edge 
in the global export market.

2013 PricewaterhouseCoopers report

Strength sectors Health and medical technology, digital, tropical and transport

Report methodology PricewaterhouseCoopers identifies strength according to an industry’s 
growth potential, level of establishment and competitive advantage.
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Business size and age
As firms become larger, they are more likely to try to innovate and are more likely to 
introduce innovation. In 2012–13, 79 per cent of large firms571 were innovation active 
compared to 64 per cent of small to medium sized enterprises (SMEs).572 Over the same 
period, 58 per cent of SMEs introduced innovations compared to 68 per cent of large 
firms. 573

Yet on measures of R&D expenditure over the period of 2006–07 to 2011–12, young 
Australian firms spent $50,000 per employee compared to mature firms, which spent less 
than $30,000 per employee on R&D.574

Strengths
We have innovative SMEs
Australia has the fourth highest proportion of innovating SMEs across all countries in the 
OECD+ (see Figure 35).575 58 per cent of Australian SMEs introduced an innovation in 
2012–13.576 This is below the average of the top five performing OECD+ countries (63 per 
cent) but well above the OECD+ average of 44 per cent.577

While larger Australian firms are more likely to innovate, they rank 18th out of 30 OECD+ 
countries.578 The proportion of large firms which have introduced an innovation (68 per 
cent) is around the OECD+ average for large firms (69 per cent) and falls well behind the 
average for large firms in the top five performing countries (87 per cent).579
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Figure 35: Percentage of Australian SMEs and large innovating firms, relative 
to other OECD+ countries, 2010–12. 2012–13 data used for Australia.

Note: 2011–13 data used for Korea, 2009–11 data used for Japan and 2009–10 data used for 
Chile.580
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We have some highly innovative sectors
While there are limitations and gaps in the data available on innovation activity across 
all industry sectors, the best available data from the ABS suggests that three sectors 
in Australia excel in introducing highly novel, new to the world innovations: mining; 
manufacturing; and professional, scientific and technical services. These sectors are also 
R&D-intensive and linked to global value chains.

Weaknesses
Our innovations are not that novel
The vast majority of innovation introduced by Australian businesses is new to the 
business only and reflects a low degree of novelty. Only 9.2 per cent of Australian firms 
are engaged in new to market product innovation, which includes the higher novelty new 
to the world, new to Australia and new to the industry innovations.582 The involvement 
of Australian firms in new to market innovation is below the OECD+ average of 13.3 per 
cent, and well below the average of the top five performing countries in the OECD+ (21.3 
per cent of all firms).583 A low level of new-to-market innovation suggests that Australia 
is an incremental innovator and adopts innovations from elsewhere rather than creating 
them. Conversely, we do little highly novel, radical innovation, which generates greater 
impact despite having higher risk and uncertainty.584

Findings: Outputs

OOutputs

What are our strengths?
We have innovative SMEs. We have the fourth highest proportion of innovative 
SMEs in the OECD+, with 58 per cent of SMEs introducing new products, processes, 
organisational or marketing innovations

We have some highly innovative sectors. We have several sectors introducing 
good levels of new to the world innovations domestically. These include mining; 
manufacturing; and professional, scientific and technical services.

What are our weaknesses?
Our innovations are not that novel. In many sectors the innovations introduced 
by Australian business are new to the business only and reflect a low degree of 
novelty.
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Outcomes
Innovation helps to maintain Australia’s ongoing wellbeing, prosperity, employment 
prospects and living standards.585

There have been some examples of innovation that have adversely affected people’s lives, 
such as when improvements in technology and production processes have displaced 
traditional jobs. Despite these short-term impacts, over the long-term, innovation has 
overwhelmingly contributed to greater overall wealth and health.586

It is difficult to definitively measure the link between innovation and economic, 
environmental and social outcomes due to the number of other contributing factors and 
indirect causal relationships.587 However, the performance scorecard provides a selection 
of measures (or proxies) that are most likely to be broadly attributable to innovation and 
the achievement of these outcomes.

Economic outcomes
Approximately 50 per cent of economic growth in OECD countries can be attributed 
to innovation, a contribution that is expected to grow.588 Compared to other OECD 
countries, Australia performs well on overall measures of economic growth. In 2015, 
Australia’s GDP per capita of $45,769 (current US dollars, PPP) was 14 per cent above 
the OECD average.589 Australia’s annual GDP growth rate of 2.26 per cent was also above 
the OECD average of 2.12 per cent.590 Australia’s GDP per capita (current US dollars, PPP) 
has remained higher than the OECD per capita total since 1970. Only four other OECD 
countries have consistently performed better over the period, Luxemburg, Norway, the 
United States and Switzerland.

Businesses make an important contribution to Australia’s economic outcomes, 
particularly those involved in innovation. Australia’s innovation-active businesses make 
a disproportionate contribution to business income and employment.591 They are two-
to-three times more likely to report increased productivity and twice as likely to export 
compared to non-innovation-active businesses.592 Innovation helps business growth, with 
firm level outcomes in turn contributing to positive economic outcomes.

High growth firms, measured by either employment or turnover, contribute strongly to 
Australia’s economic outcomes. These firms display more than 20 per cent annualised 
growth over a three year reference period, and have no fewer than 10 employees at the 
beginning of the reference period.593 High growth firms can be found across all sectors of 
the economy and include businesses of all ages, from start-ups to mature businesses.594 
Despite making up a small fraction of businesses, high growth firms make significant 
contributions to Australia’s economic growth, employment and exports.595 Compared 
to other nations, Australia has a very low proportion of high growth businesses. In 2013 
Australia ranked last out of 27 OECD+ countries for high growth enterprise rate as 
measured in industry by employment.596

Productivity
Productivity is about working smarter, rather than working harder.597 Innovation is a 
key driver of productivity growth.598 It contributes to the efficiency of converting inputs, 
such as labour and capital, into outputs. Multi-factor productivity (MFP) measures 
improvements in efficiency over and above the use of both labour and capital, such 
as changes in management practices, organisational changes and changes in general 
knowledge.599 MFP is a widely used proxy for the contribution of innovation to economic 
growth.600 MFP represents improvements in ways of doing things (innovation), which is 
the primary source of real economic growth and higher living standards over the long 
term. In the short term, however, MFP also reflects unexplained factors such as cyclical 
variations in labour and capital utilisation, economies of scale and measurement error.601 
For this reason, MFP is best estimated and reported over the productivity cycle, which 
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is determined by the ABS. However, to enable an international comparison, ISA has also 
analysed Australia’s MFP on a five year compound annual growth rate.

In both the current incomplete productivity cycle (2007–08 to 2014–15) and the last 
complete cycle (2003–04 to 2007–08), Australia’s average annual MFP growth has 
remained flat.602

MFP growth has slowed considerably from levels of growth over the 1990s and early 
2000s (see Figure 36). Over the five years to 2014, Australia’s average annual growth in 
MFP was 0.4 per cent, which ranked Australia 12th out of 20 OECD+ countries.603

Figure 36: Australia’s annual growth in multi-factor productivity, 1990 to 2014 
(5 year CAGR).604
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Employment and wages
In 2015, Australia’s unemployment rate was 6.1 per cent, below the OECD total of 6.8 
per cent.605 Since 2005, Australia’s unemployment rate has remained consistently below 
the OECD total.606 Only four other countries have consistently performed better over the 
period, Japan, Norway, Korea and Switzerland.607

In 2015, approximately 11.8 million people were employed in Australia.608 Over the past 
two decades, 3.6 million jobs have been added to the Australian economy.609 Innovations 
contribute to employment through firms (particularly high growth firms) that introduce 
them.610 High growth firms are more likely to innovate and make a significant contribution 
to overall employment growth.611

Over the seven years to 2010–11, 820,000 new jobs were created by businesses in the 
Australian economy.612 High growth firms generated the majority of this growth, creating 
2 million jobs over the period.613 By comparison, firms which showed nil or negative 
growth over the period lost around 2.4 million jobs. 614
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Start-ups also make a substantial contribution to employment growth, particularly 
high growth start-ups. 615 Irrespective of their rate of growth, start-ups contributed 1.2 
million new jobs over the seven years to 2010–11.616 High growth start-ups in particular 
contributed the majority of this job creation (65 per cent). 617 Mature business, by 
comparison, lost 230,000 jobs over the period.

Innovation also contributes to the overall quality of employment. Previous studies have 
indicated a general increase in the level of skills with technological change.618 However, 
associated with these changes have been increasing polarisation in the skills mix, with 
high skill positions growing at a faster rate than low skill positions in some economies 
including in Australia.619 This has contributed to an increase in income inequality.620 Over 
the 25 years to 2010, real wages increased 14 per cent for those in the bottom 10 per cent 
compared to 72 per cent for those in the top 10 per cent.621

Exports
In 2014, Australia’s exports of goods and services totalled US$341 billion, making 
Australia the 14th highest exporter by export value in the OECD+.622 Australia’s top five 
goods and services exports in 2015 were iron ore, coal, education related travel services, 
natural gas and personal travel services.623

Australia’s exports aren’t considered high-technology. High-technology exports 
come from industries of high R&D intensity, such as aerospace, computers, and 
pharmaceuticals.624 High-technology exports are used as an indicator for how innovative 
a country’s exports are. Australia exported US$4.69 billion in high-technology products 
during 2014.625

While Australia’s high-technology exports have been increasing steadily since 1988, they 
remain low internationally.626 In 2014, Australia ranked 26th out of 37 OECD+ countries by 
the value of its high-technology exports.627 This is below the OECD+ average of US$52.1 
billion and well below the average for the top five performing countries in the OECD+ 
(US$237 billion). 628 Among Australia’s manufacturing exports, 13.6 per cent were high-
technology exports in 2014.629 This is below the OECD+ average of 15.1 per cent and well 
below the average of the top five OECD+ countries (30.4 per cent).630

Australia also exports knowledge. Knowledge assets are intangible assets such as 
research and technical assistance, patents, designs, trademarks, and licenses (excluding 
licences licenses to reproduce and distribute computer software and audio-visuals). 
Trade in knowledge represents the flow of knowledge between nations. Over the past 
decade, trade in knowledge assets has grown faster than GDP in most measured OECD 
countries.631 In 2013, Australian exports of knowledge assets totalled US$4.7 billion, 
ranking Australia 18th out of 31 OECD countries by absolute export value.632 On balance, 
however, Australia is a net importer of knowledge assets, while most measurable OECD 
countries are net exporters. Australia’s net imports of knowledge assets totalled US$4.9 
billion in 2013, ranking Australia 28th out of 31 OECD countries on its net balance of trade 
in knowledge assets by absolute monetary value.633

While Australia may not be considered an exporter of innovative goods and services, 
innovation remains important to its export growth. Innovation has driven exports through 
high growth firms. High growth firms make a significant contribution to Australia’s 
exports. Over the seven years to 2010–11, export sales increased by $0.22 trillion, with 
high growth firms generating 84 per cent of this export growth.634

Innovation has also driven exports through productivity improvements and embodied 
advancements in knowledge, technology, and branding within industries. In 2014–15, 
MFP growth in mining (5.5 per cent)635 has enabled greater production output, also 
contributing to an increased capacity to export commodities. Many industry sectors where 
Australia has a comparative advantage, including coal and metal ore mining, also coincide 
with strengths in R&D intensity, patent applications and trademarks. 636 Embodied 
knowledge and technology may also be provided by other supporting industries within 
the supply chain, such as mining service providers and mining equipment manufacturers. 
637
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Social outcomes
As a key driver of productivity growth, innovation has positive impacts on overall living 
standards.638 It also contributes to broader, non-income based measures of social 
outcomes through improvements in health care and advancements in infrastructure 
systems. Compared to other countries, Australia performs well on a number of indicators 
of social outcomes (Table 18). Australian life expectancy is above average, with life 
expectancy at birth being 82 years, two years above the OECD average. Australians also 
have relatively high rates of life satisfaction. When asked to rate their general satisfaction 
with life on a scale from 0 to 10, Australians gave a 7.3 grade, higher than the OECD 
average of 6.5.639

Australia performs above the OECD average in almost all 11 areas of the Better Life Index, 
and in 2016 was 2nd out of 37 OECD+ countries when all 11 areas were equally weighted, 
behind Norway.640,641 Australia has consistently ranked very highly in this index, with a 
small improvement over the last decade.642 Australia also ranks consistently very highly 
in the United Nations Human Development Index (it is currently 2nd out of 37 OECD+ 
countries), and has experienced a small improvement over the last decade. In 2016, 
Australia also scored 4th out of 35 OECD+ countries on the Social Progress Index.643

Table 18: Australia’s performance on selected indicators from the 2016 Better Life 
Index.644

Topic Score 
(out 

of 10)

Performance against selected indicators

Jobs and 
earnings

8.4 Seventy-two per cent of working-age Australians (aged 15 to 64 
years) have a paid job, higher than the OECD employment average 
of 66 per cent.

Housing 7.4 Australian households on average spend 20 per cent of their gross 
adjusted disposable income on keeping a roof over their heads, 
slightly below the OECD average of 21 per cent.

Work–life 
balance

5.9 Australian full-time workers devote 60 per cent of their day on 
average, or 14.4 hours, to personal care (eating, sleeping, etc.) and 
leisure (socialising with friends and family, hobbies, games, 
computer and television use, etc.)—less than the OECD average of 
15 hours. 

Health status 9.4 Life expectancy at birth in Australia stands at 82 years, two years 
above the OECD average of 80 years.

Education and 
skills

8.0 Australians can expect to go through 19.2 years of 
education between the ages of 5 and 39, more than the OECD 
average of 17.5 years.

Community 8.5 Ninety-five per cent of Australians believe that they know someone 
they could rely on in time of need, more than the OECD average of 
88 per cent.

Civic 
engagement 
and governance

8.6 Australia is ranked 8th out of 38 countries for the level of 
stakeholder engagement in developing regulations with a score of 
2.7 (on a scale of 0 to 4), higher than the OECD average of 2.4. 

Personal 
security

7.2 Australia’s homicide rate is 0.8 murders per 100,000 inhabitants, 
much lower than the OECD average of 4.1. 

Life satisfaction 8.9 When asked to rate their general satisfaction with life on a scale 
from 0 to 10, Australians gave a 7.3 grade, higher than the OECD 
average of 6.5.



108
Performance Review of the Australian 
Innovation, Science and Research System 2016

Innovation and 
Science Australia

Environmental outcomes
Australia is fortunate to have significant stocks of environmental assets compared to 
many other countries.645 Environmental assets include minerals and energy resources, 
land, timber resources, fish and water resources. The economic value of Australia’s 
environmental assets was estimated at $5.8 trillion at 30 June 2015, almost double the 
2006 value.646

Australia’s recent economic prosperity can be partly attributed to the utilisation or 
consumption of our environmental assets. Between 1996–97 and 2013–14, Australia’s 
economic output rose by 73 per cent. Over the same period, measures of the 
production of waste, energy consumption and greenhouse gas emissions increased. 
Waste production rose 163 per cent, energy consumption increased 31 per cent and 
greenhouse gas emissions increased 20 per cent.647 While water consumption fell by 16 
per cent during this period, higher rainfall in recent years supported an increase in water 
consumption of 40 per cent between 2010–11 and 2013–14.648

In many OECD countries, innovation is helping nations to decouple emissions and other 
by-products from production processes. Despite the increase in energy consumption and 
greenhouse gas emissions, Australia is becoming more efficient over time (Figure 37). 
A comparison of changes in selected indicators of environmental pressure per unit of 
economic production between 1996–97 and 2013–14 shows that the Greenhouse Gas 
(GHG),649 energy,650 and water intensity651 of Australia’s economy has declined significantly 
since 1996–97.

While Australia has experienced improvements in emissions, water and energy intensity 
over time, compared to other countries, Australia performs poorly on measures of carbon 
dioxide productivity, energy productivity, material productivity and water productivity.652 

In 2013, Australia ranked 35th out of 37 OECD+ countries on the measure of GDP 
produced per unit of energy related carbon dioxide emissions, 26th (out of 15 OECD+ 
countries) on energy productivity, 653 13th (out of 15 OECD+ countries) on material 
productivity and 19th (out of 36 OECD+ countries) on water productivity.654

Figure 37: Intensity of selected indicators of environmental pressure per unit 
of economic production (gross value added), 1996–97 to 2013–14.655
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Strengths
Australia has had strong economic performance
In 2015, Australia’s unemployment rate was 6.1 per cent, below the OECD total of 6.8 
per cent.656 Since 2005, Australia’s unemployment rate has remained consistently below 
the OECD total.657 Only four other countries have consistently performed better over the 
period, Japan Norway, Korea and Switzerland.658

Australia’s GDP per capita (current US dollars, PPP) has remained higher than the OECD 
total GDP per capita since 1970. Only four other OECD countries have consistently 
performed better over the period, Luxemburg, Norway, the United States and Switzerland.

Australia is considered a great place to live
Australia performs above the OECD average in almost all 11 areas of the Better Life Index, 
and in 2016 was 2nd out of 37 OECD+ countries when all 11 areas were equally weighted, 
behind Norway.659,660 Australia has consistently ranked very highly in this index, with a 
small improvement over the last decade.661 Australia also ranks consistently very highly 
in the United Nations Human Development Index (it is currently 2nd out of 37 OECD+ 
countries), and has experienced a small improvement over the last decade. In 2016, 
Australia also scored 4th out of 35 OECD+ countries on the Social Progress Index.662

Weaknesses
Like many other countries, we are seeing 
a slowdown in productivity growth
Over the long-term, productivity growth contributes to improved well-being through 
the growth of output and income.663 Per capita income growth has declined over three 
consecutive years since 2012–13 mainly due to the large decline in the terms of trade.664 

Before this, Australia had not experienced negative income growth since 1960.665

In 2015–16, Australia’s terms of trade decreased by 10.2 per cent, its fourth consecutive 
annual decrease.666 If the terms of trade continue its current downward trend, it will 
exert further pressure on Australia’s level of income in the years to come.667 Experts have 
indicated that productivity growth will need to double from its historical rate of growth to 
maintain the per capita income growth experienced over the last two decades.668

Similar to other OECD countries, Australia’s productivity growth has slowed since 
the 1990s.669 In the context of this environment, innovation has been identified as an 
imperative to drive new sources of growth; enabling increasing work at the technological 
frontier to drive the productivity growth required to maintain income and continued 
prosperity.670
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Findings: Outcomes

Outcomes

What are our strengths?
Australia has had strong economic performance. Compared to other nations, 
Australia’s level of unemployment has remained consistently low over time and 
Australia has maintained a high level of GDP per capita. 

Australia is considered a great place to live. Australia ranks consistently high 
in a number of well-known indices of social outcomes, with high levels of life 
satisfaction and high levels of education.  

What are our weaknesses?
Like many other countries, we are seeing a slowdown in productivity growth. 
There is broad debate about the possible causes of this. 



OVERALL FINDINGS 
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Performance of the 
Australian Innovation, 
Science and Research 
System
It is without doubt that innovation is critical to Australia’s future. However, Australia will 
struggle to become more innovative without a strategy to guide our efforts over the long 
term.

This is why the Australian Government has asked Innovation and Science Australia (ISA) 
to consult with the community to deliver a 2030 Strategic Plan (the Plan) by the end of 
2017 for it to consider. The goal of the Plan is to establish what Australia’s Innovation, 
Science and Research system (the ISR System) should look like in 2030—and determine 
how we should get there. Having a long-term strategy will ensure Australia can reach its 
innovation potential and be a world leader in the knowledge economy of the future.

This Innovation, Science and Research System Review (ISR System Review) establishes a 
baseline for measuring our future performance towards this.

It has drawn on a simple performance framework and has reviewed six areas that are 
critical for enabling innovation to occur: policy, money, infrastructure, skills, networks and 
culture. However, ISA is ultimately interested in what this means for Australia’s ability to 
create, transfer and apply knowledge. This is because these activities will lead to outputs 
such as new or improved products, processes and services and ultimately achieve greater 
outcomes for Australian society. These outcomes are the reason why innovation is 
important.

This section summarises the findings identified against each of the enablers, mapped to 
Australia’s performance in knowledge creation, transfer and application, and the delivery 
of innovation outputs and outcomes.
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Knowledge creation

What are our strengths?
We have higher relative levels of funding for R&D activities in higher 
education and not-for-profit organisations compared to other nations.

Many of Australia’s research infrastructure assets are world-class, although 
there is a need for overarching governance and ongoing, whole-of-life 
funding. Many of Australia’s research infrastructure assets have high levels of use 
and have supported significant research output and scientific achievement.

The Australian research workforce is world-class in many research fields. 
Australia achieves much better research outputs than would be expected from the 
number of people engaged in the research workforce.

We have good levels of research–to–research collaboration. Australian 
academic researchers collaborate significantly, particularly internationally. 
Collaboration between researchers is supported by a range of network types.

What are our weaknesses?
Despite a strong university system overall, Australia has no university in the 
global top 20. 

Knowledge transfer

What are our strengths?
We are increasing our open government datasets and improving data sharing. 
Open government data is improving publicly available datasets and we have new 
data sharing arrangements within government enabling new data tools.

Australians have sufficient levels of basic skills, although some trends are 
concerning. The Australian education system generally produces graduates with 
good levels of basic skills. However, emerging data on STEM education in particular 
is a cause for concern.

We are increasing our focus on networks. Governments, research organisations 
and businesses are increasingly looking to more formalised models and roles to 
facilitate relationships and support collaboration.
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What are our weaknesses?
There are few direct mechanisms to support knowledge transfer. Most 
Australian Government funding for innovation targets knowledge creation and 
knowledge application, and most funding to businesses is delivered through 
indirect mechanisms.

Compared to other countries, Australia under-utilises vocational education 
and training (VET). Comparisons with other nations suggest that Australia could 
better use the VET sector to build skills for innovation. 

Collaboration between researchers and businesses appears limited. Few 
businesses in Australia collaborate with universities or higher education institutions, 
although there are encouraging improvements. A relatively low percentage of 
researchers working in businesses is associated with limited incentives.

Knowledge application

What are our strengths?
The regulatory environment is generally supportive of innovation. However, 
while businesses do not cite regulation as a general barrier to innovation, there are 
regulatory restrictions in some specific areas.

Financial markets generally function well, though access to risk capital has 
been a constraint. Recent new funds flowing into the venture capital sector may 
contribute to overcoming this.

Skilled migration contributes significantly to Australia’s skills base. Skilled 
migration is an important source of skills and has increased significantly over the 
past decade.

A number of vibrant start-up ecosystems are flourishing around the country. 
Grassroots movements, in many cases driven by serial entrepreneurs, are attracting 
new talent and new money into the establishment and nurturing of high-growth 
start-ups.

What are our weaknesses?
Relative to other countries, government procurement could do more to foster 
innovation. Australian governments could make better use of procurement to 
incentivise innovation, particularly in SMEs, though current initiatives are expected 
to help. 

Australian business expenditure on R&D is low relative to expenditure in 
other countries. Australian business investment in R&D is low, has declined as 
a percentage of GDP since 2008, and has not kept pace with leading innovation 
nations.

There are ongoing business, management and leadership skills gaps. Well-
managed firms are more innovative. However, gaps have been identified in 
business, management and leadership capabilities and practices in Australian 
businesses.



Part C: Overall findings and next steps 115

The current supply of ICT graduates is not meeting industry needs. There 
are gaps between the supply and demand of ICT graduates, who are particularly 
important in implementing innovation across a range of industry sectors.

Australian businesses rank poorly on international collaboration. Compared 
to businesses in other countries, Australian businesses are less likely to collaborate 
with international partners or participate in global value chains.

System-wide

What are our strengths?
New statistical methods will allow for the proper evaluation of programme 
impact. This will allow sub-scale programmes to be discontinued or scaled-up 
appropriately to reduce the number of ineffective programmes.

Australia’s multicultural society is an important asset, but diasporas could be 
leveraged more. Australia’s uniquely multicultural society is a strength, and our 
diverse population, including our diaspora, has the potential to contribute more 
to innovation.

What are our weaknesses?
Our short-term oriented culture may affect innovation in different ways. 
Australia is a culture that has a high focus on achieving quick results. This may 
be reflected in the prevalence of incremental new to the business only innovation 
rather than radical new to the world innovation.

Australia remains a gender-unequal society. Evidence shows that gender 
diversity is important for innovation performance, and there is room for Australia 
to better develop and use its female talent in many roles.

OOutputs

What are our strengths?
We have innovative SMEs. We have the fourth highest proportion of innovative 
SMEs in the OECD+, with 58 per cent of SMEs introducing new products, processes, 
organisational or marketing innovations

We have some highly innovative sectors. We have several sectors introducing 
good levels of new to the world innovations domestically. These include mining; 
manufacturing; and professional, scientific and technical services.

What are our weaknesses?
Our innovations are not that novel. In many sectors the innovations introduced 
by Australian business are new to the business only and reflect a low degree of 
novelty. 
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Outcomes

What are our strengths?
Australia has had strong economic performance. Compared to other nations, 
Australia’s level of unemployment has remained consistently low over time and 
Australia has maintained a high level of GDP per capita.

Australia is considered a great place to live. Australia ranks consistently high 
in a number of well-known indices of social outcomes, with high levels of life 
satisfaction and high levels of education.

What are our weaknesses?
Like many other countries, we are seeing a slowdown in productivity growth. 
There is broad debate about the possible causes of this.
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Key findings
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We have higher relative levels of 
funding for R&D activities in higher 
education and not-for-profit 
organisations compared to other 
nations

Financial markets generally function 
well, though access to risk capital has 
been a constraint 

Many of Australia's research 
infrastructure assets are world-class, 
although there is a need for 
overarching governance and ongoing, 
whole-of-life funding

We are increasing our open 
government datasets and improving 
data sharing

There are few direct mechanisms
to support knowledge transfer

The regulatory environment is 
generally supportive of innovation

Australian business expenditure on 
R&D is low relative to expenditure in 
other countries

Relative to other countries, 
government procurement could do 
more to foster innovation

New statistical methods will allow for 
the proper evaluation of programme 
impact

O
ut

pu
ts

Weakness
Our innovations are not that novel

Strength

• We have innovative small and medium-sized enterprises
• We have some highly innovative sectors
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Skills Networks Culture

The Australian research workforce is 
world-class in many research fields

Despite a strong university system 
overall, Australia has no university in 
the global top 20

We have good levels of 
research-to-research collaboration

Australians have sufficient levels of 
basic skills, although some trends are 
concerning

We are increasing our focus on 
networks

Compared to other countries, 
Australia under-utilises vocational 
education and training

Skilled migration contributes 
significantly to Australia's skills
base

Collaboration between researchers 
and businesses appears limited

There are ongoing business, 
management and leadership skills gaps

The current supply of ICT graduates is 
not meeting industry needs

Our short-term oriented culture may 
affect innovation in different ways

Australia remains a gender-unequal 
society

Australia's multicultural society is an 
important asset, but diasporas could 
be leveraged more

Australian businesses rank poorly
on international collaboration

A number of vibrant start-up 
ecosystems are flourishing around the 
country
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Weakness
Like many other countries, we are seeing a slowdown in productivity growth

Strength

• Australia has had strong economic performance
• Australia is considered a great place to live
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Scorecard
The preceding sections of this ISR System Review discuss the performance of the ISR 
System drawing on a range of performance metrics. As we move towards 2030, it will be 
important that there be a consistent approach to measuring the performance of the ISR 
System. ISA identified 20 performance indicators that it can use to track the performance 
of the ISR System.

Economic, social and environmental outcomes are central to national wellbeing; however, 
it is difficult to establish their direct link to innovation as there are other factors that 
contribute to these outcomes. For this reason, the scorecard includes a limited number of 
outcome indicators, concentrating on those that are most likely to be broadly attributable 
to innovation.

As better research and data becomes available and measures of the ISR System improve 
over time, ISA expects to revise the performance scorecard to ensure it remains accurate, 
relevant and useful.

Prioritisation and selection of the 
scorecard indicators
The 20 scorecard indicators were selected from over 250 available metrics related 
to innovation, science and research. These metrics were collected from a range of 
authoritative sources and mapped against the ISA performance framework. Scorecard 
indicators were then selected in conjunction with PricewaterhouseCoopers and the Office 
of the Chief Economist against the following criteria:

a)	 relevance: does the metric have a strong, evidence-based link to the performance 
of the ISR System?

b)	 quality: is the metric methodologically robust and from an authoritative source?
c)	 usefulness: are data reported consistently over time and are the data internationally 

comparable?
Following selection, the latest score, trend, gap to the top performance and relative 
ranking were calculated for each performance indicator.
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The performance scorecard
The 20 indicators in the performance scorecard (Figure 38) provide a high-level snapshot 
of the current state of the ISR System and will be used to track the performance of the ISR 
System over time. The scorecard indicators have been mapped against the performance 
framework categories of outcomes and outputs, and the innovation activities: knowledge 
creation, knowledge transfer and knowledge application. The scorecard summarises 
Australia’s performance according to:

	 latest score: this column provides the latest available data for Australia on each 
indicator. The units of measurement are provided in the name of the indicator.

	 trend: Upwards and downwards arrows show the overall trend for Australian data on 
each indicator. An upwards arrow represents improved performance. A downwards 
arrow represents a decline in performance. This performance is based on domestic 
data only and does not consider Australia’s performance in relation to international 
countries.

	 average for the top five performers: this column shows the simple average of the 
scores for the top five OECD+ performers in the relevant metric.

	 Australia’s ranking: this column shows Australia’s performance on each indicator 
relative to the 38 OECD+ countries, using latest available data. Where country data 
was not available for an indicator, the respective country was excluded from the 
comparison group. In some cases, where country data was not available for the year of 
comparison, country data from the closest available year was used for the comparison. 
The data used for these rankings was adjusted to OECD standards, to ensure that 
the Australian data is comparable with data for other countries. The colouring of the 
rankings indicates whether Australia’s comparative performance falls within the first 
quartile (green), second quartile (yellow), or third or fourth quartile (red).

The performance scorecard indicators are discussed in more detail throughout the ISR 
System Review. For further information on the indicators, see Appendix D.
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For explanations of the metrics, see Appendix D.
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Venture capital investment, % of GDP
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Multifactor productivity change, five year compound 
annual growth rate, %

1. Australia's score is the latest available data point for the given metric.
2. Australia’s trend in each metric is shown by the upwards and downwards arrows.
3. International comparisons are made between Australia and other OECD+ countries. OECD+ countries include all countries in the OECD, as well as China,
    Taiwan and Singapore (where data is available). If country data from the given reference period is unavailable, the nearest available data has been
    included in the analysis.
4. The average for the top five OECD+ countries represents the simple average of the scores for the top five OECD+ countries in the given metric 
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1. Australia's score is the latest available data point for the given metric.
2. Australia’s trend in each metric is shown by the upwards and downwards arrows.
3. International comparisons are made between Australia and other OECD+ countries. OECD+ countries include all countries in the OECD, as well as China,
    Taiwan and Singapore (where data is available). If country data from the given reference period is unavailable, the nearest available data has been
    included in the analysis.
4. The average for the top five OECD+ countries represents the simple average of the scores for the top five OECD+ countries in the given metric
*Australia is now 6/18 with 4.8% growth in employment from high growth firms, compared to the top 5 international performers who achieve 8.3%. Updated 09/2018.
See Appendix D, p.148 for further details. 
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The 2030 Strategic Plan
The Australian Government has asked ISA to develop a 2030 Strategic Plan (the Plan) 
for innovation, science and research. ISA will use this performance assessment to inform 
the development of the Plan in 2017. The Plan will aim to ensure Australia reaches its 
innovation potential, and contributes to global efforts to develop new technologies, 
protect the environment, and combat illness and disease. It will aim to maintain 
and enhance Australia’s wellbeing, prosperity and economic growth by guiding the 
government’s investment over the medium term.

The Plan will describe what the ISR System should look like in 2030 and determine 
how Australia can get there. It will identify priority investment, infrastructure and 
environmental factors for consideration by government and outline how progress can 
be evaluated over time. It will be delivered to government in late 2017 and be released 
publicly.

The process to develop the Plan will commence with consultation. Some of the questions 
will include:

	 What should a fit-for-purpose ISR System look like in 2030? This ISR System 
Review has painted a picture of Australia as an incremental innovator, with generally 
low levels of new-to-market innovation. Is this a sustainable strategy to continue into 
2030, or is there a need to focus more on disruptive innovation, and move closer to 
the technological frontier?

	 How should Australia regard international peers? Can Australia go beyond simply 
seeking to “catch up” with more advanced international innovation systems, and 
instead look to “leapfrog” ahead of them? Can Australia learn from progress in other 
systems to accelerate its own?

	 Which challenges are unique to Australia, and which are global concerns? Where 
can Australia improve its performance and restart its productivity growth, in the 
context of a rapidly evolving global market?

	 Are there some sectors or projects that could stimulate innovation more broadly? 
Can Australia take advantage of technological and economic shifts to pursue specific 
opportunities that would also have broader spill-over benefits for the ISR System?

	 How can we ensure better measurement of the ISR System’s performance? Can 
we improve measurement of the different types of value that innovation adds in order 
to inform policy development? Are new metrics needed to better understand social 
aspects of the ISR System such as collaboration and culture? What are the optimal 
levels of failure or mistakes in the ISR System?

In preparing this ISR System Review, ISA has identified a number of data issues and 
gaps. It will be important that these gaps be considered in the development of the 
Plan. They may call for conducting new analyses of existing innovation, science and 
research data; drawing on existing data collected elsewhere; establishing new datasets; or 
commissioning new research to better understand some parts of the ISR System.

This ISR System Review is just one piece of work which will inform the Plan. The Plan will 
build on previous work, including this ISR System Review, and give consideration to the 
outcomes of a number of government-initiated and complementary reviews. Stakeholder 
consultation during the first half of 2017 will also inform the development of the strategy.
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A   ISA Board Member 
biographies

Mr Bill Ferris AC (Chair)
Co-Chairman and Co-Founding Partner, 
CHAMP Private Equity Group 
Member, Harvard Business School Asia Pacific Advisory Council

Mr Ferris has played a pioneering and entrepreneurial role 
in the development of Australia’s venture capital and private 
equity markets. He has served as Chair of Austrade, the Garvan 
Institute of Medical Research and the Health and Hospitals Fund 
Advisory Board. Mr Ferris also joined the expert panel for the 
Australian Government’s Strategic Review of Health and Medical 
Research in October 2011.

Dr Alan Finkel AO (Deputy Chair)
Chief Scientist of Australia 
Chair of the Prime Minister’s Prizes Selection Committee

Dr Finkel commenced as Australia’s Chief Scientist on 25 
January 2016. He has an extensive science background as 
an entrepreneur, engineer, neuroscientist and educator. 
Prior to becoming Chief Scientist, he was the Chancellor of 
Monash University and President of the Australian Academy 
of Technology and Engineering

Dr Bronte Adams AM
Managing Director Dandolo Partners International

Dr Adams leads a management consultancy focused on 
the public sector. She advises a wide range of clients in the 
innovation, industry, health, technology, science & research, 
startup, cultural, and education sectors. She previously led the 
Victorian Government’s technology arm, reforming government 
through the use of technology, managing major procurements, 
attracting foreign investment and stimulating the uptake of 
technology across commercial, public and community sectors.

Dr Adams has chaired and sat on numerous public and private 
sector entities including the Rhodes Trust in Australia and 
Victorian Education Research Network (current), Melbourne 
Symphony Orchestra, Melbourne University Publishing, 
VICSTART Technology Commercialisation and Victorian Science 
Technology Innovation Infrastructure Grants Program.
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Dr Michele Allan
Chancellor, Charles Sturt University 
Chair, Grains and Legumes Nutrition Council 
Chair, Meat and Livestock Australia 
Non-Executive Director, Apple and Pear Australia

Dr Allan has held senior executive positions with Amcor Limited, 
Bonlac Foods, Bioinformatics Centre of Excellence Tasmania, 
Kraft Foods and ICI. Until September 2008, Dr Allan was Chief 
Executive Officer and Managing Director of Patties Foods 
Limited, a manufacturer and marketer of frozen food.

Mr Paul Bassat
Co-Founder, Square Peg Capital 
Non-Executive Director, Wesfarmers 
Commissioner, Australian Football League 
Director, AFL Sportsready Pty Ltd

Prior to founding Square Peg, Mr Bassat co-founded SEEK in 
1997 and served as CEO and then as Joint CEO from 1997 to 
2011. SEEK is the world’s largest online employment business 
and in 14 years went from a start-up to one of Australia’s top 
100 companies.

Dr Rufus Black
Master of Ormond College 
Deputy Chancellor of Victoria University 
President of Museum Victoria

Dr Black brings together extensive private, public and social 
sectors experience at both management and governance levels. 
He is the co-founder of the Wade Institute for Entrepreneurship 
and a Director of the Walter and Eliza Hall Institute and 
teaches in the University of Melbourne’s new Master of 
Entrepreneurship degree.

Dr Black’s social sector experience includes Chairing the Teach 
for Australia Board and he is a Director Emeritus of Teach for All. 
He continues his commercial interests as a Director of law firm 
Corrs Chambers Westgarth.

Dr Black’s public policy work has included working with Hospital 
and Healthcare Reform Commissions in 2009, leading the 
Accountability and Governance Review of the Department of 
Defence in 2010 and the Prime Minister’s Independent Review 
of the Australian Intelligence Community in 2011. He was the 
Strategic Advisor to the Secretary for Education in Victoria from 
2012 to 2014.
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Ms Maile Carnegie
Group Executive Digital Banking, ANZ

Previously Ms Carnegie was Managing Director of Google 
Australia and New Zealand for three years. Prior to this she 
served as Managing Director of Procter & Gamble Aust/NZ, 
having worked for the company for over 20 years in many 
capacities. Ms Carnegie has global industry experience and 
has served on advisory boards of the University of Technology, 
Sydney, the Australian Securities and Investments Commission, 
the NSW Treasurer and the B20.

Ms Beth Comstock
Vice-Chair, GE 
Board Member, Nike 
Trustee President, Cooper-Hewitt Smithsonian Design Museum

Ms Comstock previously held the role of Senior Vice-President 
of GE and President of Integrated Media. She has also served as 
the Chief Marketing Officer of GE.

 
Mr Scott Farquhar
Co-Founder, Co-CEO, Atlassian 
Investor, Blackbird Ventures 
Investor/Mentor, StartMate

Mr Farquhar is experienced with all aspects of the software 
industry, from developing software, growing a software team, 
documenting process, software sales, online marketing, growing 
an online community and writing code. He was named the 
Australian IT Professional of the Year in 2004, and in 2006 
was the youngest person ever to be awarded the Australian 
Entrepreneur of the Year by Ernst & Young.

Professor Bronwyn Harch
Executive Director of the Institute for Future Environments 
Professor of Applied Statistical Science at QUT 

Professor Harch is an applied statistician and research leader 
with two decades of experience in the agriculture, environment, 
health, manufacturing and energy sectors. She is passionate 
about generating knowledge to better the technology and 
practices that make our world more sustainable, secure and 
resilient.

Professor Harch was previously the Chief of CSIRO’s Division of 
Computational Informatics and previously the Deputy Director 
of CSIRO’s Sustainable Agriculture Flagship. She worked at 
the CSIRO for 18 years as a researcher and research strategist. 
Professor Harch is a Fellow of the Academy of Technological 
Science and Engineering, an Elected Member of the 
International Statistical Institute, a Graduate of the Australian 
Institute of Company Directors, an Accredited Member of the 
Statistical Society of Australia Inc., and Past President of The 
International Environmetrics Society.
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Dr Marlene Kanga AM
Chair, Department of Industry, Innovation and Science, R&D 
Incentives Committee 
Director, iOmniscient Pty. Ltd. 
Director, Sydney Water Corporation 
Director, Hearing CRC 
Director, Asialink

Dr Kanga is an experienced company director and a Fellow 
of the Australian Institute of Company Directors and the 
Academy of Technology and Engineering. She has degrees in 
chemical engineering and has a PhD in Finance from Macquarie 
University.

Dr Kanga has been a champion for innovation, especially in the 
engineering sector through her leadership roles as a National 
President of Engineers Australia and as President Elect of the 
World Federation of Engineering Organisations. She is a director 
of a company that has commercialised Australian research to 
develop a platform for intelligent video analytics technologies.

Mr Daniel Petre AO
Partner, Air Tree Ventures 
Director, McGraths Real Estate 
Advisory Board Member, Oneview Limited 
Director, Garvan Institute of Medical Research 
Director, Smart Sparrow

Mr Petre is a technology investor, strategic adviser, and board 
member. He has had a 30-year career in technology-related 
organisations. This has included time as the local Managing 
Director for Microsoft, Vice-President in the US headquarters, 
and Director of Asia–Pacific headquarters. Over the last 15 years, 
he has founded three major technology investment companies 
(ecorp, netus and AirTree Ventures) which invested over 
$100 million in close to 20 technology-related start-ups. Mr 
Petre has been a board member of a number public companies 
and not-for-profit organisations over the last 15 years as well as 
authoring three books.

Dr Chris Roberts
Member, NSW Innovation and Productivity Council 
Non-Executive Director, ResMed Inc 
Alliance Professor, University of NSW, King’s College London 
and Arizona State University

Dr Roberts was a Founding Director of ResMed Inc and also 
served as the company’s Vice President. He previously also 
served as Chairman and Director of Research Australia, a non-
profit organisation promoting health and medical research.
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Mr Saul Singer
Journalist and author

Mr Singer is a columnist and former editorial page editor at 
The Jerusalem Post. He has also been published in The Wall 
Street Journal, Commentary, Moment, The New Leader and The 
Washington Post blog ‘PostGlobal’. He has previously served as 
an adviser in the United States Congress to the House Foreign 
Affairs and Senate Banking Committees.

Mr Singer co-authored Start-up nation in 2009 and 
Confronting Jihad: Israel’s struggle and the world after 9/11 
in 2003.

Ms Glenys Beauchamp PSM (Ex Officio)
Secretary of the Department of Industry, Innovation and Science

Ms Beauchamp was previously Secretary of the Department 
of Regional Australia, Local Government, Arts and Sport and 
served as Deputy Secretary in the Department of the Prime 
Minister and Cabinet and the Department of Families, Housing, 
Community Services and Indigenous Affairs.

She has held a number of executive positions in the ACT 
Government including Deputy Chief Executive, Department of 
Disability, Housing and Community Services and Deputy CEO, 
Department of Health. She also held senior positions in housing, 
energy and utilities functions with the ACT Government.
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B   Acronyms and glossary
Acronyms

ABS Australian Bureau of Statistics

ACOLA Australian Council of Learned Academies

ANSTO Australian Nuclear Science and Technology Organisation

ARC Australian Research Council

ATO Australian Taxation Office

BERD Business expenditure on research and development

BLADE Business Longitudinal Analysis Data Environment

BTF Biomedical Translation Fund

CRC Cooperative Research Centre

CSIRO Commonwealth Scientific and Industrial Research Organisation

DET Department of Education and Training

DIIS Department of Industry, Innovation and Science

DTO Digital Transformation Office

ERA Excellence in Research for Australia

ESVCLP Early Stage Venture Capital Limited Partnership

FDI Foreign direct investment

GDP Gross domestic product

GERD Gross expenditure on research and development

GOVERD Government expenditure on research and development

HASS Humanities, arts and social sciences

HDR Higher degree by research

HERD Higher education expenditure on research and development

ICT Information and communication technology

IP Intellectual property

ISA Innovation and Science Australia

ISR Innovation, Science and Research

MFP Multifactor productivity

NCRIS National Collaborative Research Infrastructure Strategy 

NISA National Innovation and Science Agenda

NGO Non-government organisation

NHMRC National Health and Medical Research Council

OECD Organisation for Economic Co-operation and Development

OECD+ Includes all countries in the OECD plus China, Taiwan and Singapore

PCT Patent Cooperation Treaty
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PNPERD Private non-profit research and development 

PPP Purchasing power parity

R&D Research and development

SME Small to medium sized enterprise 

STEM Science, technology, engineering and maths

TAFE Technical and Further Education

TTO Technology Transfer Office

VC Venture capital

VET Vocational education and training
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Glossary
Angel investor An angel investor is a high net worth individual who identifies and 

invests in business start-ups in exchange for equity. 

Business Expenditure 
on R&D

Business Expenditure on R&D (BERD) is intramural expenditure 
on creative and systematic work undertaken in order to increase 
knowledge or to devise new applications of available knowledge 
by businesses. This includes all businesses whose primary activity is 
the production of goods and services for sale to the general public; 
private non-profit institutions; and government

Business Longitudinal 
Analysis Data 
Environment 

Business Longitudinal Analysis Data Environment (BLADE) is an 
environment that allows the integration of administrative data (for 
e.g. from the Australian Taxation Office) and firm level data from the 
ABS. It is designed to support a micro-level analysis macroeconomic 
outcomes. 

Debt financing The process of raising capital by selling bonds, bills, or notes to 
investors, who become creditors entitled to the principal and 
interest on this debt

Deep technology Technology that is unique, differentiated, and represents a 
significant scientific or technical advancement

Diaspora Diasporas make a claim to a country of family origin. Individuals 
identify with this claim and develop an emotional attachment to 
the country. Diasporas are dispersed, yet remain highly connected 
with each other. These individuals are also recognised and accepted 
within their communities as being diaspora members.672

Dividend A payment from a corporation to its shareholders

Early-stage 
entrepreneurship 
activity

The percentage of the adult population engaged in enterprise 
creation activities. This covers individuals who are starting a business 
and those who are running a business which is less than three and a 
half years old.

Entrepreneur A person who begins a business, taking upon themselves a financial 
risk with the hope of a profit

Equity financing The process of raising capital by selling shares to investors, who 
become shareholders entitled to an ownership interest in the 
business

Foreign direct 
investment

Foreign direct investment is investment in the form of a controlling 
ownership in a business enterprise in one country from an entity 
based in another country 

Gross Expenditure on 
R&D

Gross Expenditure on R&D (GERD) is constructed by adding 
together the R&D expenditures of four sectors: Business; 
Government; Higher Education; and Private non-profit

Goods or Services 
Innovation

Any good or service or combination of these that is new to a 
business (or significantly improved). Its characteristics or intended 
uses differ significantly from those previously produced/offered

Government 
expenditure on R&D

Government expenditure on R&D (GOVERD) is intramural 
expenditure on creative and systematic work undertaken in order 
to increase knowledge or to devise new approaches of applying 
knowledge from all units of the Australian government (excluding 
local governments, higher education institutions and government 
entities involved in market production or financial activities) and 
all organisations that are mainly financed by and operate for those 
government units
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Hackathon An event, typically across several days, in which a large number of 
people meet to collaboratively computer programme, often with the 
aim of solving a specified problem

Higher Education 
expenditure on R&D

Higher Education expenditure on R&D (HERD) is intramural 
expenditure on creative and systematic work undertaken in order 
to increase knowledge or to devise new applications of available 
knowledge by universities and other institutions of post-secondary 
education regardless of their source of finance or legal status.

Note: ABS data exclude colleges of Technical and Further Education

High growth enterprise 
rate

The proportion of firms that grow their employee numbers by at 
least 20% a year over a three year observation period, and had 10 or 
more employees at the beginning of the observation period

Higher degree by 
research

A higher degree by research is typically a masters or PhD degree 
with a thesis component

Higher education Education provided by public and private universities as well as non-
university higher education providers.

Higher-order skills Skills like critical thinking, that require greater levels of cognitive 
processing, and which have more generalizable benefits

Incremental innovation An innovation that fails to have a significant impact on its market

Incubator A place in where start-up companies share their workspaces to 
benefit from mentorship and peer learning

Industry The collective term for all businesses involved in producing goods 
or services for commercial benefit

Infrastructure People, technologies, capabilities and organisations that directly 
support innovation activities

Innovation An innovation is the implementation of a new or significantly 
improved product (good or service), a process, a new marketing 
method, or a new organisational method in business practices, 
workplace organisation or external relations

Innovation inputs The skills, infrastructure, networks and investment contributions 
needed for innovation activities 

Innovation outcomes Indicators of wellbeing, prosperity and economic growth that result 
from the benefits of innovation, for example jobs or improved 
health

Innovation outputs The direct outcomes of innovation activities, for example a new 
or improved product, service, organisational process or marketing 
approach 

Innovation-active firm A businesses that has undertaken any innovative activity during the 
reference period including: introducing an innovation; and/working 
towards developing or introducing of an innovation (this work can 
be either still in progress or abandoned).

The European Community Innovation Survey defines an innovation-
active firm as a firm that has developed a new or significantly 
improved product, service, organisational process or marketing 
method in the last three years.

Innovating Businesses A business that introduced any type of innovation in the given 
reference period. Note that this does not include still in progress 
or abandoned innovations.
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Intramural expenditure Intramural Expenditure on R&D is all current expenditure plus gross 
fixed capital expenditures for R&D performed within a statistical unit 
during a specific reference period, whatever the source of funds. 
Expenditure incurred for R&D performed within a sector of the 
economy (e.g. the government sector) during a specified period. 

Inventor A person who produces a new or significantly improved good, 
service, process or marketing approach

Investment Public and private spending on innovation activities or assets in 
order to realise an appreciation in future value or generate an 
income.

Intellectual property Intangible property that is the result of creativity, such as a patent 
or copyright 

Knowledge application The development, trialling, testing, refinement and iteration of ideas 
to address a specific aim 

Knowledge creation The origination of new ideas, often building on prior knowledge and 
driven by an aim to solve a problem 

Knowledge spillover These are externalities occur when an actor is able to absorb 
knowledge that was created by others without paying for this 
knowledge through a market transaction. 

Knowledge transfer The identification and selection of knowledge for application 
and the passage of information specifically between those who 
generated the knowledge and those who will apply the knowledge 

Landing pad A short term operational base in an innovation hotspot for market 
ready start-ups, aimed at increasing their access to international 
markets

Later stage private 
equity

An investment in companies in the late stage of expansion, 
turnaround and buy-out or sale stage of investment. The risks are 
still high and investors have a divestment strategy with the intended 
return on investment mainly in the form of capital gains (rather than 
long-term investment involving regular income streams).

Marketing innovation New or significantly improved design, packaging or sales methods 
aimed to increase the appeal of goods or services of a business or 
to enter new markets.

Micro venture capital Money invested into seed stage companies with smaller amounts 
of money than typical venture capital

Multi-factor 
productivity

Change in output per unit of combined inputs 
(e.g. labour and capital)

Nascent entrepreneur A person who is actively involved in setting up a business they will 
own or co-own, and where the business has not yet paid salaries, 
wages or other payments to the owners for more than three 
months.

Nascent firm A firm which is in the process of being created, but which has not 
yet been established in the market

Networks Mechanisms and groupings that support collaboration on 
innovation 

New-to-business only 
innovation

An innovation that has been adopted for the first time in a specific 
business

New-to-market 
innovation

A novel innovation that is either: (1) new to the world; (2) new 
to Australia but not the world; or (3) new to the industry within 
Australia, but not new to Australia or to the world
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Not-for-profit A not-for-profit is an organisation which provides good and services 
to households which are free or at prices that are not economically 
significant. They may be funded privately (private not-for-profit) or 
publicly (public not-for-profit)

Operational Process 
Innovation

New or significantly improved methods of producing or delivering 
goods or services of a business (including significant change in 
techniques, equipment and/or software)

Open data Publicly available information that can be used or republished 
without restriction from copyright, patents, or other mechanisms of 
control

Organisational /
managerial process 
innovation

New or significantly improved strategies, structures or routines of a 
business which aim to improve performance

Patent A government authority or licence conferring the right to exclude 
others from making, using or selling an invention for a set time 
period 

Private Non-profit 
Expenditure on R&D

Private Non-profit Expenditure on R&D (PNPERD) is intramural 
expenditure on creative and systematic work undertaken in order 
to increase knowledge or to devise new applications of available 
knowledge by private non-profit organisations. Private non-profit 
organisations consist of resident non-market operators providing 
goods and services to households free or at prices that are not 
economically significant (excluding private non-profit organisations 
engaged in market production not included in the NPIs Serving 
Households sector). Expenditure on activities aimed at increasing 
knowledge or applying knowledge in new ways from Private Non-
Profit Organisations (resident non-market operators providing 
goods and services to households free or at prices that are not 
economically significant)

Procurement The act of identifying and purchasing a good or service from an 
external source, most often in a tendering or competitive bidding 
process

Research and 
development

Research and development (R&D) is creative work undertaken on 
a systematic basis in order to increase the stock of knowledge, 
and subsequently using this stock of knowledge to devise new 
applications

R&D personnel All people involved in R&D activities, including technicians and 
other support staff

Radical innovation An innovation that has a significant impact on its market 

Real GDP The level of a gross domestic product after changes in inflation have 
been taken into account

Research and 
development

Expenditure aimed towards generating knowledge or applying 
knowledge in new ways

Risk capital Money explicitly available for investment into a high-risk business or 
security

Science (Australian 
definition)

Disciplines within the natural and physical sciences: astronomy and 
the earth sciences, physics, chemistry, the materials sciences, biology 
and biomedical science’

Science (EU definition) The humanities, social sciences, life sciences, medical sciences, 
engineering and technical sciences, and physical sciences’

Seed venture capital Investment in a company when the idea for the company is in its 
earliest stage of development, often sourced from the founder’s 
personal assets

http://www.yourdictionary.com/Money
http://www.yourdictionary.com/investment
http://www.yourdictionary.com/high-risk
http://www.yourdictionary.com/security
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Serial entrepreneur An entrepreneur who completes one project before starting on 
another. 

Skills The theoretical and practical understanding needed for innovation 
activities 

Small business A business that is actively trading and employs less than 20 people

Small and Medium-
sized Enterprises (SMEs)

According to the Department of Finance, a small to medium 
enterprises is defined as a business which employs less than 200 
FTEs.

This is different to Europe / UK (0–249 FTEs) and to the US (0–499 
FTEs)

Small to micro enterprises is also a term often used in Australia

Start-up venture capital Investment in a company at the stage where it is not fully 
operational but has a developed business plan and a product or 
service to sell

Status of innovation:
Introduced

The business successfully introduced an innovation during the 
reference period (although the innovation does not need to have 
been commercially successful). 

Status of innovation:
Still in Development

The business was in the process of developing or introducing an 
innovation during the reference period but work on the innovation 
was still in progress at the end of the period.

Status of innovation: 
Abandoned

The business abandoned the development and/or introduction of an 
innovation during the reference period (i.e. work on the innovation 
ceased without full introduction occurring).

Terms of trade The ratio of export prices to import prices

Tertiary education Education beyond the secondary (grade 12) level

Users People and organisations interacting with the Australian innovation 
system

Venture capital High risk private equity capital for typically new, innovative or fast 
growing unlisted companies.

Young firm A firm in the process of having been operational for up to four years



138
Performance Review of the Australian 
Innovation, Science and Research System 2016

Innovation and 
Science Australia

C   Consultations
ISA carried out consultations with a broad range of university, business, industry, research 
and government stakeholders over a seven month period (April to October 2016). In total, 
ISA engaged with over 300 representatives from more than 100 different organisations. 
Stakeholders included representatives from higher education and vocational training, 
research organisations, government entities and community sectors (see below). Four 
main forms of consultation were used to test findings from research and to discover any 
new and significant contributions: stakeholder meeting and roundtables, one-on-one 
conversations and digital engagement.

Stakeholders list
A
Academy of the Social Sciences in Australia

ACIL Allen Consulting

Ad Signa Consulting

Advanced Manufacturing Growth Centre

ANU College of Physical & Mathematical Sciences

Asialink Business

Association Nationale Recherche Technologie (ANRT)

Association of Australian Medical Research Institutes

ATPi

Attorney-General’s Department

Austrade

Australian Academy of Science

Australian Academy of Technological Sciences and Engineering

Australian Academy of the Humanities

Australian Bureau of Statistics

Australian Chamber of Commerce and Industry

Australian Computer Society

Australian Council for Private Education and Training

Australian Council of Learned Academies

Australian Council of Social Services

Australian Industry and Skills Committee

Australian Industry Group

Australian Information Industry Association

Australian Institute of Maritime Science

Australian Mathematical Sciences Institute

Australian National University

Australian Nuclear and Science Technology Organisation

Australian Private Equity & Venture Capital Assoc. Limited

Australian Research Council

Australian Technology Network

Automed

B
BIO Pacific Partners

BioMelbourne Network

Boeing

Business Council of Australia

Business/Higher Education Round Table
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C
Capital Markets Cooperative Research Centre

Centre for Research & Development Strategy Japan Science & Technology Agency

Chief Scientist of (Government of South Australia)

Cooperative Research Centres Association

Council of Rural Research and Development Corporations

Council of Small Business of Australia

CRC Plant Biosecurity

CSIRO

D
Data61

Deloitte Access Economics

Department of Agriculture and Water Resources

Department of Business (NT)

Department of Chief Minister, Treasury and Economic Development Directorate (Australian Capital Territory 
Government)

Department of Communications and the Arts

Department of Defence

Department of Economic Development, Jobs, Transport and Resources (VIC)

Department of Education and Training

Department of Employment

Department of Environment and Energy

Department of Finance

Department of Finance (NSW)

Department of Foreign Affairs and Trade

Department of Health

Department of Human Services

Department of Immigration and Border Protection

Department of Industry, Innovation and Science

Department of Industry (NSW)

Department of Infrastructure and Regional Development

Department of Premier and Cabinet (SA)

Department of Premier and Cabinet (TAS)

Department of Premier and Cabinet (VIC)

Department of Premier and Cabinet (WA)

Department of Science, Information Technology and Innovation (QLD)

Department of Social Services

Department of the Prime Minister and Cabinet

Digital Transformation Office

E
Embassy of France

Embassy of Italy

Embassy of Japan

Embassy of the Federal Republic of Germany

EMBL Australia

Energy Policy Institute of Australia

Engineers Australia

Ernst & Young
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F
Food Innovation Australia Ltd

Foundation for Young Australians

G
Geoscience Australia

Group of Eight

I
Impact Innovation Group

Innovative Research Universities

Intersective

IP Australia

ISACA

J
James Cook University

K
Kinetic Pressure Control

L
Low Carbon Living CRC

M
Meat and Livestock Australia

Medicines Australia

METS Ignited

Monash Business School

Monash University

MTPConnect

N
National Bank Australia

National Energy Resources Australia

National Health and Medical Research Council

New Zealand High Commission

New Zealand Ministry of Business, Innovation and Employment

NSW Business Chamber

O
One Ventures

P
Policy Cures

PriceWaterhouseCoopers

Pro-Bono Australia

Professionals Australia

Q
Queensland University of Technology

R
Regional Development Australia

Regional Universities Network

Research Australia
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S
Science Technology Australia

Scientell

Senator the Hon Arthur Sinodinos AO

Senator the Hon Simon Birmingham

Sendle

StartupAus

Swinburne University

Synergy

T
TAFE Directors Australia

The Australian Cyber Security Growth Network

The CBR Innovation Network

The Friday Collaborative

The Hon Barnaby Joyce MP

The Hon Christopher Pyne MP

The Hon Craig Laundy MP

The Hon Greg Hunt MP

The Hon Julie Bishop MP

The Hon Malcolm Turnbull MP

The Hon Scott Morrison MP

The Hon Steven Ciobo MP

The Hon Sussan Ley MP

The Treasury

U
UK Satellite Applications Catapult

UniQuest (University of Queensland)

Universities Australia

University of Melbourne

University of New South Wales

University of Newcastle

University of Technology Sydney

University of Wollongong

V
Vernx

Victorian TAFE Association

W
White Ribbon Australia

WWF Australia
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D   Scorecard 
performance metrics
Knowledge creation

Gross expenditure on research and development (GERD), % of GDP

Definition Gross expenditure on R&D (GERD) is the total national intramural expenditure 
on R&D. This represents expenditure devoted to R&D by the business, 
government, private non-profit and higher education sectors. GERD is 
measured as a percentage of GDP. 

Additional 
information

GERD is the main aggregate used for international comparisons of R&D 
expenditures, and the most commonly used proxy to compare spending on 
innovation. The latest figure provided by the ABS on Australia’s GERD was a 
2013–14 estimate. The OECD annually reports on GERD as a percentage of 
national GDP.

Source ABS (2015) Research and Experimental Development, Businesses, Australia, 
2013–14. cat. no. 8104.0

OECD (2016) Main Science and Technology Indicators, 2016–1. 
Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB

Higher education expenditure on research and development (HERD), % of GDP

Definition Higher education expenditure on R&D (HERD) is the total intramural 
expenditure on R&D performed by the higher education sector on R&D. HERD 
is measured as a percentage of GDP.

Additional 
information

HERD includes R&D expenditure by all universities and other institutions 
providing formal post-secondary education (excluding colleges of Technical 
and Further Education); and expenditure from research entities under the 
direct control or administration of these post-secondary education providers. 
The ABS surveys higher education institutions biennially to assess their R&D 
expenditure over the previous calendar year. The OECD annually reports on 
HERD as a percentage of national GDP.

Source ABS (2016) Research and Experimental Development, Higher Education 
Organizations, Australia, 2014. cat. no. 8111.0

OECD (2016) Main Science and Technology Indicators, 2016-1. 
Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB
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Government expenditure on research and development (GOVERD), % of GDP

Definition Government expenditure on R&D (GOVERD) is the total intramural expenditure 
on R&D performed by the government sector on R&D. GOVERD is measured 
as a percentage of GDP.

Additional 
information

GOVERD includes R&D expenditure by all government units of the Australian 
Government and state and territory governments (though excludes local 
governments and higher education institutions) and all organisations 
controlled and mainly financed by those government units. The ABS surveys 
government entities biennially to assess their R&D expenditure over the 
previous financial year. GOVERD does not capture indirect expenditure on R&D 
such as the R&D tax incentive. The OECD annually reports on GOVERD as a 
percentage of national GDP.

Source ABS (2016) Research and Experimental Development, Government and Private 
Non Profit Organisations, Australia, 2014–15. cat. no. 8109.0

OECD (2016) Main Science and Technology Indicators, 2016-1. 
Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB

Academic Ranking of World Universities top 200 universities, per million population

Definition The number of national universities within the top 200 of the Academic 
Ranking of World Universities (also known as the Shanghai rankings) measured 
per million domestic population. 

Additional 
information

The Academic Ranking of World Universities assesses universities based on 
their Nobel Prize laureates, Field Medallists, highly cited publications, papers 
indexed by Science Citation Index-Expanded and Social Science Citation 
Index, and publications featuring in Nature and Science. Rankings are released 
annually by the Shanghai Ranking Consultancy.

Sources ShanghaiRanking Consultancy (2016) Academic Ranking of World Universities 
2016. Accessed at http://www.shanghairanking.com/ARWU2016.html

OECD (2016) Main Science and Technology Indicators, 2016-1. 
Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB

Highly cited publications (top 1% in the world, all disciplines) per million population

Definition This metric shows the number of publications in the world’s top 1% of highly 
cited publications that have at least one domestic author, measured per million 
people in the domestic population. 

Additional 
information

Publications include journal articles, review or notes from any discipline. A 
publication may have a number of international co-authors. 

Source Thomson Reuters (2016) InCites. 
Accessed at https://incites.thomsonreuters.com/

OECD (2016) Main Science and Technology Indicators, 2016-1. 
Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB

http://www.shanghairanking.com/ARWU2016.html
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Government and higher education researchers (full time equivalent) per thousand total 
employment

Definition The number of researchers in a nation’s higher education and government 
sectors (on a full time equivalent basis) measured per thousand total 
employment (on a headcount basis). 

Additional 
information

Researchers are professionals engaged in the conception or creation of new 
knowledge. For international comparison purposes, the number of researchers 
is normalised to total employment. The OECD annually reports on the number 
of researchers in government and the higher education sector.

Source OECD (2016) Main Science and Technology Indicators, 2016-1. 
Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB

Population aged 25–64 with a doctorate per thousand population

Definition The number national residents who have successfully completed a doctorate 
degree level qualification or equivalent, measured per thousand people aged 
between 25 and 64 years in the national population.

Additional 
information

A doctorate degree level or equivalent qualification refers to a second stage 
tertiary qualification (Level 8- 2011 International Standard Classification of 
Education (ISCED) or Level 6- 1997 ISCED). The OECD publishes international 
data for this metric biennially.

Source OECD (2015) OECD Science, Technology and Industry Scoreboard 2015: 
Innovation for growth and society. OECD Publishing. Paris. pg. 102

OECD (2013) OECD Science, Technology and Industry Scoreboard 2013: 
Innovation for growth. OECD Publishing. Paris. pg. 96
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Knowledge transfer	
Population aged 25–64 with tertiary education, %

Definition The number national residents who have successfully completed a tertiary 
qualification measured as a percentage of the national population aged 
between 25 and 64 years. 

Additional 
information

A tertiary qualification refers to short cycle tertiary education, bachelors, 
masters, or doctorates and doctorate or equivalents (Level 5 and above- 2011 
ISCED or Level 5 or above- 1997 ISCED). The OECD publishes international data 
for this metric annually.

Source OECD (2016) Educational attainment and labour-force status. 
Accessed at http://stats.oecd.org/Index.aspx?datasetcode=EAG_NEAC

Universitas 21 national higher education systems ranking

Definition The Universitas 21 (U21) ranking system evaluates national higher education 
systems on the basis of their resources, environment, connectedness to society, 
and output as measured by student graduation rates and research. National 
scores are expressed as a percentage of the top ranking country’s score (with 
the top ranking country being 100 per cent).

Additional 
information

The U21 ranking is an indicator of the overall quality of a national higher 
education system by assessing four broad areas:

-	 Resources (25% weighting). Assesses national investment in higher 
education, including public and private expenditure on teaching and 
research.

-	 Environment (25% weighting). Assesses the governmental policy and 
regulatory regimes affecting the higher education system and indicators 
such as gender balance amongst students and staff.

-	 Connectivity (10% weighting). Assesses the linkages of the higher education 
system both with other sectors domestically and with countries overseas.

-	 Output (40% weighting). Assesses the efficacy of the system on the basis 
of research performance and graduate outcomes.

The metric is reported annually. 

Source Universitas 21 (2016) Data Comparison of the U21 Rankings. 
Accessed at http://www.universitas21.com/rankingcomparison

Percentage of HERD financed by industry, %

Definition The percentage of HERD financed by industry is the proportion of the higher 
education sector’s total intramural expenditure on R&D which is financed by 
business. 

Additional 
information

Expenditure on R&D can be financed from a number of sources, including 
other sectors. The OECD reports on this metric annually, with Australian data 
appearing biennially. 

Source OECD (2016) Main Science and Technology Indicators, 2016-1. 
Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB
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Proportion of publications with industry affiliated co-authors, %

Definition The proportion of publications with a domestic author that have an industry 
affiliated co-author listed. 

Additional 
information

Publications include journal articles, reviews, notes or proceedings papers from 
any discipline. 

Source Thomson Reuters (2016) InCites. 
Accessed at https://incites.thomsonreuters.com/#/analytics

Proportion of Patent Cooperation Treaty (PCT) patents with foreign co-inventors, %

Definition This metric shows the percentage of patents filed at the PCT, which have a 
domestic inventor or inventors and at least one other foreign inventor. 

Additional 
information

A patent is an exclusive right granted for an invention. The PCT is an 
international patent system administered by the World Intellectual Property 
Organisation (WIPO).

Source OECD (2016) International co-operation in patents: patent applications filed 
under the PCT with foreign co inventors. 
Accessed at http://stats.oecd.org/Index.aspx?DatasetCode=PATS_COOP

Knowledge application
Total early-stage entrepreneurship activity, %

Definition This indicator measures the percentage of the population aged between 18 
and 64 who are in the process of starting a venture and those who are running 
a business less than 3.5 years old. 

Additional 
information

This metric includes business start-ups of any type. The Global 
Entrepreneurship Monitor reports on this metric annually.

Source Global Entrepreneurship Research Association (2016) Global Entrepreneurship 
Monitor—Adult Population Survey Measures, 2015: Total early-stage 
entrepreneurial activity (TEA). 
Accessed at http://www.gemconsortium.org/data/key-indicators

Venture capital investment, % of GDP

Definition The annual amount of equity investments made to support the pre-seed, seed, 
start-up and early expansion stages of business development, measured as a 
percentage of national GDP. 

Additional 
information

The ABS publishes Australian data on venture capital annually. The ABS 
defines venture capital as high-risk private equity capital for typically new, 
innovative or fast growing unlisted companies. The OECD reports international 
data annually. There are no standard international definitions of either 
venture capital or the breakdown of venture capital investments by stage of 
development. The OECD groups investments by stage of development to allow 
for international comparison. 

Source OECD (2016) Entrepreneurship at a Glance 2016. OECD Publishing. 
Paris

OECD (2015) Entrepreneurship at a Glance 2015. OECD Publishing. 
Paris. pg. 103
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Number of international patent applications filed by residents at the PCT per billion GDP 
(PPP)

Definition The metric shows the number of patents filed by national residents at the PCT, 
per billion dollars of GDP adjusted by purchasing power parities (PPP). Here the 
nationality of the first named applicant on the patent determines the origin of 
the PCT application. 

Additional 
information

A patent is an exclusive right granted for an invention. The PCT is an 
international patent system administered by the WIPO. PPPs are the rates of 
currency conversion that equalise the purchasing power of different currencies 
by eliminating the differences in price levels between countries. 

Source Cornell, INSEAD and WIPO (2016) Global Innovation Index Analysis: 6.1.2 PCT 
international applications by origin. 
Accessed at https://www.globalinnovationindex.org/analysis-indicator

Business researchers per thousand employed in business

Definition The metric indicates the number of business enterprise researchers 
(on a full time equivalent basis) per thousand people employed in business 
(on a headcount basis). 

Additional 
information

Researchers are professionals engaged in the conception or creation of new 
knowledge. For international comparison purposes, the number of researchers 
is normalised to business employment. The OECD annually reports on the 
number of researchers in government and the higher education sector.

Source OECD (2016) Main Science and Technology Indicators, 2016-1. 
Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB

Business expenditure on research and development (BERD), % of GDP

Definition Business expenditure on R&D (BERD) is the total intramural expenditure on 
R&D performed by businesses measured as a percentage of national GDP. 

Additional 
information

Businesses include entities registered on the ABS Business Register. The ABS 
publishes data biennially. The OECD reports international data annually. 

Source OECD (2016) Main Science and Technology Indicators, 2016-1. 
Accessed at https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB
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Outputs
Percentage of firms that introduced new to market product innovation, %

Definition This metric shows the proportion of firms which have introduced a new or 
significantly improved good or service that is new to their market (new-to-
market), where the market is defined as the firm and its competitors.

Additional 
information

New-to-market is a measure of novelty. The OECD measures novelty as new 
to the firm, new to the market, or new to the world. The ABS reports different 
measures of novelty, which include new to the business only, new to the 
industry within Australia but not new to Australia or new to the world, new 
to Australia but not the world, and new to the world. New to the world is the 
highest degree of novelty. New to the market novelty includes either: (1) new 
to the world; (2) new to Australia but not the world; or (3) new to the industry 
within Australia, but not new to Australia or to the world. The ABS publishes 
data on innovation in Australian businesses annually. The OECD reports on this 
metric biennially. European indicators use a reference period of three years 
whereas Australia uses a reference period of one year. 

Source OECD (2015) OECD Innovation Indicators 2015: June 2015. 
Accessed from http://www.oecd.org/sti/inno-stats.htm

OECD (2013) OECD Innovation Indicators 2013: June 2013. 
Accessed from http://www.oecd.org/sti/inno-stats.htm

Outcomes
Multifactor productivity change, five year compound annual growth rate, %

Definition Multifactor productivity (MFP) measures the changes in output per unit 
of combined inputs of labour and capital. The change or growth in MFP is 
measured as a five year compound annual growth rate. 

Additional 
information

MFP is measured as a residual of the changes in GDP that cannot be attributed 
to changes in labour and capital. The OECD publishes international data on 
MFP annually. 

Source OECD (2016) Multifactor productivity (indicator). 
Accessed at https://data.oecd.org/lprdty/multifactor-productivity.htm

High growth enterprise rate, measured by employment growth, industry, %

Definition This metric shows the percentage of firms that meet the criteria for high 
growth within the industry sector. In this metric, high growth is defined by 
employment growth. High growth firms have an average annualised growth 
of over 20 per cent a year over a three-year period, and have 10 or more 
employees at the beginning of the observation period. 

Additional 
information

High growth can be calculated by either employment or turnover growth. The 
OECD publishes international data on the high-growth enterprise rate for three 
sectors, industry, services and construction. This international data is published 
annually. Australian data is calculated by the ABS using the same methodology 
as the OECD. 

Source Data provided by the ABS; OECD (2016) Entrepreneurship at a Glance 2016. 
OECD Publishing. Paris

Outputs
Percentage of firms that introduced new to market product innovation, %

Definition This metric shows the proportion of firms which have introduced a new or 
significantly improved good or service that is new to their market (new-to-
market), where the market is defined as the firm and its competitors.

Additional 
information

New-to-market is a measure of novelty. The OECD measures novelty as new 
to the firm, new to the market, or new to the world. The ABS reports di erent 
measures of novelty, which include new to the business only, new to the 
industry within Australia but not new to Australia or new to the world, new 
to Australia but not the world, and new to the world. New to the world is the 
highest degree of novelty. New to the market novelty includes either: (1) new 
to the world; (2) new to Australia but not the world; or (3) new to the industry 
within Australia, but not new to Australia or to the world. The ABS publishes 
data on innovation in Australian businesses annually. The OECD reports on this 
metric biennially. European indicators use a reference period of three years 
whereas Australia uses a reference period of one year. 

Source OECD (2015) OECD Innovation Indicators 2015: June 2015.  
Accessed from http://www.oecd.org/sti/inno-stats.htm

OECD (2013) OECD Innovation Indicators 2013: June 2013.  
Accessed from http://www.oecd.org/sti/inno-stats.htm

Outcomes
Multifactor productivity change, five year compound annual growth rate, %

Definition Multifactor productivity (MFP) measures the changes in output per unit 
of combined inputs of labour and capital. The change or growth in MFP is 
measured as a five year compound annual growth rate. 

Additional 
information

MFP is measured as a residual of the changes in GDP that cannot be attributed 
to changes in labour and capital. The OECD publishes international data on 
MFP annually. 

Source OECD (2016) Multifactor productivity (indicator).  
Accessed at https://data.oecd.org/lprdty/multifactor-productivity.htm

High growth enterprise rate, measured by employment growth, industry, %

Definition This metric shows the percentage of firms that meet the criteria for high 
growth within the industry sector. In this metric, high growth is defined by 
employment growth. High growth firms have an average annualised growth 
of over 20 per cent a year over a three-year period, and have 10 or more 
employees at the beginning of the observation period. 

Additional 
information

High growth can be calculated by either employment or turnover growth. The 
OECD publishes international data on the high-growth enterprise rate for three 
sectors, industry, services and construction. This international data is published 
annually. Australian data is calculated by the ABS using the same methodology 
as the OECD.

*In the Performance Scorecard published in the Review, there was an error for
the following metric in the outcome section. Values for high-growth enterprise
rate, measured by employment growth, industry, % for 2014 have been
amended to reflect the most recent figures. 

Source Data provided by the ABS; OECD (2016) Entrepreneurship at a Glance 2016. 
OECD Publishing. Paris
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E   Summary of 
Australian Government 
programmes
The following table provides a summary of selected Australian Government programmes 
of particular interest to this ISR System Review.

Programmes supporting research excellence

Australian Research 
Council (ARC) 
programmes 

The Australian Research Council administers the National 
Competitive Grants Programme, which comprises of two main 
elements-Discovery and Linkage-under which the ARC funds a range 
of complementary schemes to support researchers at different 
stages of their careers, build Australia’s research capability, expand 
and enhance research networks and collaborations, and develop 
centres of research excellence.673 Funding proposals through the 
ARC must be submitted through an eligible organisation, namely 
Australian universities.

The ARC’s Discovery funding schemes recognise the importance of 
fundamental research to the ISR System. The ARC’s Linkage funding 
schemes aim to encourage and extend cooperative approaches and 
improve the use of research outcomes by strengthening links within 
Australia’s ISR System and with innovation systems internationally.

The ARC also administers Excellence in Research for Australia 
(ERA).674 ERA is designed to evaluate research quality and to 
encourage improvements in research produced by Australian 
universities. In 2018, the ARC will implement a new national 
evaluation of the engagement and impact of Australian university 
research, in order to encourage further improvements in this area.

Medical Research 
Future Fund

The Medical Research Future Fund (MRFF) provides grants to 
support health and medical research and innovation.675 It is 
designed to complement existing medical research and innovation 
funding (including NHMRC funding and the Biomedical Translation 
Fund) to support stronger partnerships between researchers, 
healthcare professionals, governments and the community. 

National Collaborative 
Research Infrastructure 
Strategy (NCRIS)

The National Collaborative Research Infrastructure Strategy 
(NCRIS) supports the development of research infrastructure that is 
collaborative, national, and nonexclusive. The National Collaborative 
Research Infrastructure Strategy (NCRIS) currently supports 
27 projects across Australia.676

National Health and 
Medical Research 
Council (NHMRC) 
programmes

The National Health and Medical Research Council manages 
the Australian Government’s investment in health and medical 
research.677 This investment is administered through various 
programmes, which include grants for research, scholarships 
and fellowships and infrastructure support. In 2015, funding 
was administered through over 20 different grant schemes. 

Research Block Grants Research Block Grants (RBGs) are provided to higher education 
providers to fund the indirect costs of research, research 
infrastructure and research training.678 Funding is delivered 
through a number of different schemes and is allocated based 
on performance assessed through several metrics. 
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Programmes supporting industry competitiveness and research commercialisation

Australian 
Renewable 
Energy Agency 
(ARENA)

ARENA was established in 2012 to improve the competitiveness of 
renewable energy technologies and to increase the supply of renewable 
energy in Australia.679 It achieves this by providing financial assistance (in 
the form of grants) for research into, and development and deployment 
of, renewable energy technologies, and engaging in knowledge sharing in 
relation to the same. The Australian Government announced on 23 March 
2016 its intention to create a new Clean Energy Innovation Fund, to be 
jointly managed by ARENA and the Clean Energy Finance Corporation 
(CEFC).

Biomedical 
Translation Fund

The Biomedical Translation Fund (BTF) provides at least $500 million (50 per 
cent from the Australian Government, 50 per cent co-investment from the 
private sector) for investment in biomedical discoveries.680 Licensed fund 
managers are able to draw down funds from the BTF over a period of up 
to seven years. All investments are required to be exited before 15 years. 
The BTF will provide funding to commercialise late state medical research 
discoveries and is anticipated to operate as a for-profit venture fund. 

Business 
Research and 
Innovation 
Initiative (BRII)

Through the Business Research and Innovation Initiative (BRII), the 
government has allocated $19 million to support entrepreneurs to create 
new products and innovations that meet defined government needs, while 
retaining their intellectual property and the right to commercialise the ideas 
in Australia or overseas.681

Cooperative 
Research Centres

The CRC Programme aims to foster high quality research to solve 
industry-identified problems through industry-led and outcome-focused 
collaborative research partnerships between Industry Entities and Research 
Organisations.682 It was launched in 1990, and since the commencement of 
the programme in 1991, 211 CRCs have been funded. The programme is a 
competitive merit based grant programme that requires matched funding.

CSIRO 
Innovation Fund

The CSIRO Innovation Fund supports early stage commercialisation of 
innovations from CSIRO, universities and other publicly funded research 
bodies.683 The Fund includes an early stage innovation fund, and a $20 
million expansion to CSIRO’s Acceleration programme “ON” to include 
other publicly funded research organisations to more rapidly prepare their 
research for commercial adoption.684 

Digital Market 
Place

The Digital market place is a website which connects government buyers 
who have digital business problems with suppliers who can provide 
potential solutions.685 The website allows two-way collaboration between 
government and suppliers and makes it easier for business start-ups 
and SMEs to compete for government’s $5 billion per year spend on ICT 
products and services.

Defence 
innovation 
programmes

Initiatives include the Defence Innovation Hub (a virtual network that brings 
together defence innovation programmes and enables the defence industry 
to undertake collaborative innovative activities), the Next Generation 
Technologies Fund (which will invest in significant strategic technologies 
critical to Australia’s defence and national security capabilities), and the 
Defence Innovation Portal (which will provide a communication bridge 
between Defence, industry and academia, thereby establishing vital 
connections between small to medium enterprises and Defence).686

Entrepreneurs’ 
Programme

The Entrepreneurs’ Programme includes four components: Accelerating 
Commercialisation helps SMEs, entrepreneurs and researchers to 
commercialise novel products, processes and services, Business 
Management involves a review of business operations and strategy by 
experience business advisers and facilitators, Innovation Connections 
helps businesses identify knowledge gaps preventing business growth, 
and Incubator Support offers funding support for new incubators and 
accelerators, existing incubators and funding support for secondments 
of experienced employees from national and international institutions.687 
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Global 
Innovation 
Strategy

The Global Innovation Strategy includes $36 million over four years to 
establish five overseas ‘Landing Pads’, funding assistance for international 
collaboration for Australian businesses and researchers and funding for 
multi-partner activities directed to shared regional challenges.688

Industry Growth 
Centres Initiative

Six Growth Centres have been established in sectors with perceived 
competitive strength and strategic priority: food and agribusiness; 
advanced manufacturing; oil and gas; mining equipment, technology and 
services; medical technology and pharmaceuticals; and cyber security.689 
Each Growth Centre carries out activities to improve the productivity, 
competitiveness and innovative capacity of their respective sectors.

Industrial 
Transformation 
Research 
Programme

The ARC’s Industrial Transformation Research Programme funds research 
hubs and research training centres, and supports Higher Degree by 
Research students and postdoctoral researchers in gaining real-world 
practical skills and experience through placement in industry.690 The 
Programme’s priority areas are aligned with those of the Growth Centres. 

R&D Tax 
Incentive

The R&D Tax Incentive is a broad-based, market-driven assistance 
programme for all industries.691 Support for R&D, through the R&D Tax 
Incentive, and its predecessor the R&D Tax Concession, has been in place 
since 1985. The programme provides refundable and non-refundable tax 
offsets to encourage R&D activities in Australia.

Rural 
Research and 
Development 
Corporations 
(RDCs)

Rural Research and Development Corporations (RDCs) are industry–
government R&D investment partnerships.692 There are 15 RDCs which 
cover agriculture, forestry and fishing industries. Each RDC is tasked with 
delivering tangible and practical improvements for their industries in terms 
of productivity and profitability, sustainability, and the community. They 
do this through strategic and targeted investments in and partnerships for 
research, development and adoption, and in some cases, market access, 
market development and promotion.
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F   Summary of 
Australian Government 
programme assessments
The following table provides a summary of findings from previous reviews and 
evaluations of selected Australian Government programmes of particular interest to this 
ISR System Review.

Programmes supporting research excellence

Australian Research 
Council (ARC) 
programmes 

The ARC has a rolling programme of funding scheme evaluations. 
The ARC Linkage Projects scheme was reviewed in 2010; this review 
found the scheme was performing well and fostered collaborative 
interaction between sectors. The Future Fellowships scheme was also 
subject to an internal review in 2013; this review found the scheme had 
been implemented and administered effectively. Additionally, the ARC 
Centres of Excellence scheme is currently being reviewed.

In 2015 the ARC Linkage Programme was also considered in the Review 
of Research Policy and Funding Arrangements.693 This review found 
that current administrative arrangements could be changed to improve 
collaboration and made a series of recommendations on improvements 
to the grant process, including running continuous rounds. The 
review found that every dollar of ARC funding through collaboration-
focused schemes (Linkage Projects, Industrial Transformation 
Research Hubs (ITRH) and Industrial Transformation Training Centres 
(ITTC))—generate around $1.88 of cash and in-kind contributions 
from partner organisations. The Australian Government announced 
the implementation of recommended changes to the ARC Linkage 
Programme, including a continuous application process from 1 July 
2016.

ERA was reviewed for its effectiveness following its second round ERA 
2012—the ARC commissioned an independent review of ERA which 
was conducted by ACIL Allen Consulting, titled Benefits Realisation 
of Excellence in Research for Australia (published December 2013).

Medical Research 
Future Fund 

The MRFF has not yet been reviewed. MRFF must be reviewed under 
s62 of the MRFF Act. The scheduled date for review is 2023.

National 
Collaborative 
Research 
Infrastructure 
Strategy (NCRIS)

The programme was reviewed in 2010,694 and more recently in 2014 
by KPMG.695 Both reviews were positive about the operation of NCRIS.

The evaluations suggest that the research infrastructure funded 
through NCRIS has supported significant research output and scientific 
advances, generated $1.06 of co-investment for every $1 invested by 
the Australian Government, and facilitated high levels of collaboration 
and integration across disciplines and institutions.
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National Health and 
Medical Research 
Council (NHMRC) 
programmes

The Office of NHMRC is currently undertaking a structural review of 
NHMRC’s grant programmes. The review is expected to be finalised at 
the end of 2016.

In 2011, the Australian Society for Medical Research commissioned a 
report by Deloitte Access Economics.696 The report estimated that the 
value of commercialisation from NHMRC R&D conducted since 1970–71 
was $6.1 billion, and for nearly all total benefits from NHMRC funded 
health R&D exceeded its costs. In 2012 the Australian Continuous 
Improvement Group (ACIG) reviewed the NHMRC Development Grant 
Scheme.697 The review found 80 per cent of the grants had secured 
a commercial partner, 55 per cent were under possible commercial 
development and six had a product to market or were awaiting 
regulatory approval.698 In 2015, collaboration focused programmes 
administered by the NHMRC were considered under the Review of 
Research Policy and Funding Arrangements.699 All three reviews were 
largely positive, but recommended some adjustments. 

Research Block 
Grants

In 2015 RBGs were reviewed under the Watt Review.700 The Watt 
Review acknowledged that RBGs make an important contribution to 
supporting the indirect costs of research, end user engagement and 
research training. However, changes over time had resulted in limited 
policy coherence, unnecessary complexity in funding allocation and 
lack of incentives to drive collaboration. In response, the Australian 
Government announced the implementation of new arrangements 
for the RBGs from 1 January 2017.701

Programmes supporting industry competitiveness and research commercialisation

Australian 
Renewable Energy 
Agency (ARENA)

ARENA has commissioned evaluations of three of its programmes. The 
Solar R&D Review evaluates ARENA’s existing and potential solar R&D 
and demonstration activities.

The Australian Centre for Advanced Photovoltaics (ACAP), a joint solar 
PV research initiative between CSIRO and a number of Australian 
universities, is currently undergoing a mid-term evaluation.

Finally, the Australian Solar Thermal Research Initiative (ASTRI), a solar 
thermal research programme coordinated by CSIRO and involving six 
Australian universities., is also undergoing a mid-term evaluation by 
ARENA.

Biomedical 
Translation Fund

BTF has not been evaluated.

Business Research 
and Innovation 
Initiative (BRII)

BRII is in its pilot phase.

Cooperative 
Research Centres

The CRC programme has been the subject of many reviews. The 
programme has proven to be highly important to the Australian R&D 
scene and, by linking researchers with domestic and international end 
users, has delivered significant economic, environmental and social 
impacts. Overall, the programme has been estimated to have a 3:1 
return on investment.702

Despite these successes, the most recent review, the 2015 Miles 
Review,703 made a number of recommendations to improve the 
programme.

CSIRO Innovation 
Fund

New initiative and has not been evaluated.

Digital Market Place New initiative and has not been evaluated.



154
Performance Review of the Australian 
Innovation, Science and Research System 2016

Innovation and 
Science Australia

Defence innovation 
programmes

New defence innovation programmes were announced in February 
2016 in the Defence White Paper704 and accompanying Defence 
Industry Policy Statement.705 These followed the First Principles Review 
of Defence (FPR), which was released in 2015 and made a number of 
recommendations regarding the Defence Science and Technology 
Organisation (now Defence Science and Technology Group). The 
Australian Government accepted 75 of the 76 FPR recommendations.

Entrepreneurs’ 
Programme

While the revised Entrepreneurs’ Programme is too recent for a full 
review, the programme is delivering a number of outputs. To date, the 
programme has approved 155 Innovation Connections grants totalling 
$ 6.3 million,706168 accelerating commercialisation grants totalling $85.7 
million,707 and 1452 business growth grants totalling $20.2 million. 708 

In 2016–17 the programme is targeted to provide 6,512 services709

Global Innovation 
Strategy

New initiative and has not been evaluated.

Industry Growth 
Centres Initiative

The Industry Growth Centres Initiative is yet to be reviewed. It was 
preceded by the Precincts Programme. This programme was reviewed 
by the National Commission of Audit in 2014, which recommended its 
closure.710

R&D Tax Incentive The R&D Tax Incentive is the primary mechanism by which the 
Commonwealth seeks to encourage companies to undertake R&D 
activities in Australia. The programme has been reviewed several times. 
Reviews in 2000 and 2003 concluded the programme was an important 
influence on R&D activity, and effective in achieving its goals.711 
An evaluation in 2007 assessed the new elements of the R&D Tax 
Concession which were implemented in 2001.712

The most recent review in 2016 found that the programme falls short of 
meeting its stated objectives of increasing private investment in R&D 
and supporting spillovers.713 The review made six recommendations 
around the administration of the programme and changes to 
programme elements to improve its effectiveness and integrity and 
increase its focus on additionality.

Rural Research 
and Development 
Corporations (RDCs)

In 2011, the Productivity Commission (PC) reviewed the effectiveness 
of RDCs.714 The PC found that while the co-investment model had 
a number of strengths, there were a number of areas needing 
improvement. The Australian Government did not accept the main 
recommendations to change funding and establish a new RDC focused 
on broader rural R&D. Subsequent changes to RDC funding agreements 
and the introduction of priorities have, however, placed further 
emphasis on broader cross-sectoral R&D.

In 2010, the Australian Bureau of Agricultural and Resource Economics 
and Science examined the relationship between broader public R&D 
and benefits to Australian broadacre agriculture.715 The research found 
that the internal rate of return of public investments in R&D could be 
as high as 28 per cent per annum. This equates to 12 dollars of benefit 
within 10 years for every dollar of government investment.
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G   State and territory 
programmes

ACT NSW NT QLD SA TAS VIC WA

Advanced manufacturing

Aereospace

Agriculture

Automotive

Biomed

Construction, infrastructure 
and smart cities

Creative industries

Defence

Energy/New energy 

Environmental and marine science

Financial and professional services

Food and fibre

Goods exports to Asia

ICT and digital innovation

International education

Life science and Biofutures

MedTech

Mining

Mining equipment/technology 
services

Regional headquarters 
and multinationals

Resources

Tourism

Transport technology
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H   Areas for regulatory 
improvement

Regulatory 
area 

Contribution to innovation 
underperformance

Current status

Intellectual 
property

While our Intellectual property 
(IP) arrangements offer incentives 
for investment in IP, they have 
been criticised by stakeholders 
for providing too much emphasis 
on protecting rights holders, and 
encouraging filing strategies that 
frustrate subsequent attempts 
by follow-on innovators.716 This 
is addressed in more detail in 
Infrastructure.

The Productivity Commission 
commented on this issue in its 
final report on IP arrangements, 
published on 20 December 2016.717 
The Australian Government is seeking 
feedback on that report, prior to 
its plans to release a government 
response in mid-2017.

Domestic 
labour 
mobility 

Mutual recognition arrangements 
between all states and territories 
and New Zealand have been in place 
since 1992 and are governed by 
legislation and agreements. These 
arrangements entitle people holding 
an occupational licence in one state 
or territory to an equivalent licence in 
another state or territory provided the 
work being regulated is substantially 
the same in both. However, not 
all qualifications and occupations 
are recognised consistently across 
different states and territories, and in 
2015, the Productivity Commission 
found that while existing mutual 
recognition arrangements worked 
well, overall objectives were at risk 
of being eroded if state and territory 
regulators imposed extra conditions 
when determining equivalency.718 This 
restricts domestic labour mobility and 
has detrimental effects on innovative 
businesses wanting to expand 
their workforce in areas to where 
opportunities have shifted.719 

In December 2013, COAG decided 
to work through the Council for 
the Australian Federation (CAF) to 
investigate approaches that would 
increase labour mobility and deliver 
net benefits for businesses and 
governments. CAF has since pursued 
a concept called ‘automatic mutual 
recognition’ (AMR), targeted at 
licensees who work intermittently or 
temporarily across borders. While 
some progress has been made 
in areas of electrical worker and 
veterinarian licenses, CAF does not 
have a current work programme to 
increase take-up of AMR, despite 
industry representatives calling on 
governments to re-start the process 
for all trades and professions in the 
construction industry.720

The Cross Jurisdictional Review Forum 
is to present to Australian Heads of 
Government and the New Zealand 
Prime Minister a Review Report in 
2016 responding to the Productivity 
Commission 2015 report’s findings.

Labour market 
regulation

Australia ranks 28th out of 138 
economies in terms of labour market 
efficiency,721 and opportunities for 
reform exist in areas of minimum 
wage, hiring and firing, collective 
bargaining, working hours, and the 
mandated cost of worker dismissal.722 

In 2015, the Productivity 
Commission recommended a new 
type of innovative arrangement 
spanning individual and enterprise 
agreements.723 This would allow 
employers, particularly small business, 
to provide innovative employment 
conditions that are attractive to 
employees but which are not 
currently possible under industrial 
awards.
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Regulatory 
area 

Contribution to innovation 
underperformance

Current status

International 
labour 
mobility

Stakeholders have identified that visa 
pathways need to support the timely 
entry of skilled migrants necessary to 
drive innovation. This is particularly 
the case for start-ups who are rapidly 
expanding their business, for whom 
timing of recruitment is critical. Some 
stakeholders indicated Australia’s 
457 Visa programme can add time 
and costs for innovative employers 
wanting to recruit quickly. The 457 
Integrity Review considered a broad 
range of views and recommended 
giving consideration to a streamlined 
approach that would reduce 
processing times without reducing 
programme integrity.724 

On 10 September 2016, the Australian 
Government implemented a new 
Entrepreneur visa stream and 
amended the points test for the 
skilled migration programme. These 
changes support the NISA.

The Government is implementing 
reforms, including those 
recommended by the 457 Integrity 
Review to improve business access to 
the subclass 457 programme whilst 
strengthening integrity, including 
the introduction on 1 July 2016 of 
streamlined processing of lower-
risk nominations for accredited 
sponsors.725

Insolvency 
laws

Our current insolvency laws place 
unnecessary emphasis on penalties, 
generating a fear of failure amongst 
Australian businesses. 

Planned reforms under the NISA 
recognise how successful business 
ventures often come from lessons 
learnt through making mistakes, 
Consultation on the proposed 
regulatory changes is underway.

Director 
liability

If a company has been responsibly 
managed, the debts of the company 
usually remain with the company. 
Occasionally things go wrong, and 
company directors can become 
personally liable for company debt 
and/or be subject to other penalties. 
Provisions in tax law make company 
directors personally liable for unpaid 
superannuation guarantee amounts 
and PAYG withholding amounts, 
even if they were not a director of 
the company at the time.726 While 
this is designed to deter fraudulent 
activities, it may stifle innovation and 
competitive behaviours in innovative 
companies undergoing rapid 
restructure.

Crowd-
sourced 
funding

Australia’s current regulatory 
requirements create a barrier to 
widespread use of Crowd-sourced 
Equity Funding (CSEF). This means 
small innovative companies are 
missing out on funding that could 
help them develop their ideas.

Introducing laws to provide access 
to CSEF in Australia will provide a 
diverse range of funding options 
for businesses and will remove the 
competitive disadvantage compared 
to their international counterparts.

Passage of the Corporations 
Amendment (Crowd-sourced 
Funding) 2015 Bill (the CSEF bill) 
will allow unlisted public companies 
with less than $5 million in assets 
or turnover to raise up to $5 million 
from crowd-sourced equity funding. 
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Regulatory 
area 

Contribution to innovation 
underperformance

Current status

Foreign 
investment

Australia’s foreign investment 
framework places additional approval 
obligations on foreign government 
investors when they acquire a direct 
interest in an Australian entity, start a 
new business, or acquire an interest 
in Australian land, regardless of the 
value of the investment. This may 
have unintended consequences for 
private equity and venture capital 
investment in Australia, as foreign 
investment into private equity and 
venture capital funds can, in certain 
circumstances, make those funds 
a foreign government investor 
subsequently captured by our foreign 
investment framework.

Australia’s peak body for private 
equity and venture capital funding 
has recommended the Government 
review recent changes to the foreign 
investment framework to ensure they 
do not unintentionally deter these 
routine and passive investments into 
Australian private equity and venture 
capital.727

Clinical trials There is a need to strengthen 
Australia as an attractive clinical trial 
research destination for investment. 
The clinical trial industry is facing 
increasing international competition, 
accordingly increased harmonisation 
of clinical trials standards is needed 
across the states and territories 
to retain and attract higher value 
pharmaceutical trials.728 

The clinical trials landscape in 
Australia is multi-layered. Activities 
undertaken or initiated by the 
Department of Health, Department 
of Industry Innovation and Science, 
and/or the National Health and 
Medical Research Council (NHMRC) 
in response to recommendations 
from the 2011 Clinical Trials 
Action Group (CTAG) Report729 
has boosted Australia’s profile as a 
preferred destination for conduct 
of clinical trials. However, issues 
of fragmentation and inefficiency 
remain. While these problems are 
also found in comparable countries, 
improvements would drive further 
investment. In April 2016 the Council 
of Australian Governments (COAG) 
Health Council agreed to look at new 
approaches to organising sites to 
improve administrative efficiencies, 
better engage sponsors and improve 
trial start up times and outcomes.730

Industrial 
chemicals 
regulation

The chemicals and plastics industry 
experiences delays as a result of 
long approval times and complex 
processes. 731

The current National Industrial 
Chemicals Notification and 
Assessment Scheme (NICNAS) 
reform process aims to reduce 
regulatory burden on the industrial 
chemicals sector by streamlining 
assessment processes and refocusing 
assessment effort on higher risk 
industrial chemicals. The reforms 
are due to implemented by 
1 September 2018.732 There has 
been an extensive consultation 
process with stakeholders to develop 
the implementation detail for the 
reforms.733 The revised regulatory 
framework will need to be monitored 
during implementation to ensure 
appropriate outcomes are achieved.
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Regulatory 
area 

Contribution to innovation 
underperformance

Current status

Planning and 
zoning

Different state and territory planning 
and zoning requirements can impose 
unnecessary costs on businesses, and 
can inadvertently act as a barrier to 
innovation by entrenching existing 
development patterns, restricting 
the natural growth of clusters and 
networks, and reducing liveability. 
The Productivity Commission has 
previously recommended Australian 
governments improve planning 
and zoning flexibility so as to allow 
innovative businesses to be able 
to find suitable land (for example, 
without the need for rezoning) in 
order to enter and compete in the 
marketplace.734

The Competition Policy Review 
(‘the Harper Review’) recommended 
state and territory governments 
test planning and zoning rules 
to determine if the benefits of 
any restrictions on competition 
outweighed the costs to the 
community as a whole. The Australian 
Government response supported this 
recommendation735 noting that it was 
an area of state responsibility and 
indicating a willingness to consider 
payments for reforms that improve 
productivity and lead to economic 
growth.

International 
regulatory 
decisions

Regulation in Australia has not always 
developed with a view to the global 
context. Regulatory efficiencies are 
available for certain products that 
have already been approved by 
trusted overseas regulators. The 2015 
Competition Policy Review identified 
the adoption of international 
standards as a priority area for 
regulation reform.736 Additionally, 
COAG agreed in 2014 to adopt 
international standards for regulating 
systems, products and processes as 
a default principle unless it can be 
demonstrated there is a good case 
not to.737 

In the agriculture sector, the AVPMA 
is currently considering ways to 
reduce time to market for new 
products, using overseas decisions as 
a basis for registration. In the health 
sector, while the TGA outperforms 
some overseas regulators (including 
the EU) in terms of its median 
approval time for new medicines 
for the Australian market, timeliness 
of approvals for medical devices 
is comparatively slower. This has 
prompted the Australian Government 
to accept recommendations that the 
TGA make better use of available 
and comparable overseas regulatory 
decisions in order to facilitate more 
rapid access to new medicines and 
medical devices. This decision will 
increase efficiencies and reduce the 
duplication of effort for sponsors of 
new and innovative medicines and 
medical devices without eroding 
consumer protections for Australians. 
In addition, domestic approval 
processes for medical devices 
could be accelerated through more 
adequate resourcing.

Pace of 
regulatory 
change

Regulation must be responsive to the 
market signals that can quickly shape 
and change business and consumer 
behaviours. During a period of rapid 
technological innovation, increasing 
competition will test the flexibility 
and utility of existing regulatory 
frameworks, revealing the need for 
more forward-thinking regulation 
that can comfortably accommodate 
innovation.

In the Finance sector, Australia is 
already adopting more forward 
looking and innovation-friendly 
regulatory practices. In 2016, both the 
UK Financial Conduct Authority and 
the Monetary Authority of Singapore 
signed agreements with the 
Australian Securities and Investments 
Commission (ASIC) in order to reduce 
regulatory uncertainty and time 
frames for innovative businesses 
entering the other’s market.738
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I   Networks of different 
types in Australia
Note that some information is not available, reflecting a wider lack of understanding 
of the state of networks for innovation in Australia at present.

Facilitated 
networks 

Description Examples and numbers

Technology 
transfer offices 
(TTOs), business 
liaison offices, 
technology 
transfer units, 
commercialisation 
arms

Offices based in research institutions which 
identify and protect potentially valuable IP, 
license the IP to external parties, establish 
spin off companies and generate social 
value from research.739

Most Australian research 
organisations have one.

Knowledge 
brokers, boundary 
spanners and 
knowledge 
exchange 
specialists

Two main types: people who have a 
dedicated role and mandate for working in 
multi-organisational/multi-sector settings 
(of whom there are relatively few) and 
people who naturally undertake these 
activities in their work.

There are few dedicated 
knowledge brokerage roles, 
but it is an emerging area of 
specialization

In sectors where knowledge 
brokerage is acknowledged 
as a role, ISA has heard that 
many organisations employ 
people who do this, but 
there are few dedicated 
roles. 

International 
network of 
counsellors 

Assists the Australian Government’s 
engagement with other nations through 
offices based around the world.

There are 15 counsellors 
across the world.740 

Mentors Formal or informal relationships where a 
more experienced person helps to guide 
and advise a less-experienced person.

A wide range of mentoring 
programmes and 
organisations exist.

Government 
programmes

Many government programmes are 
designed to facilitate networks in different 
ways, such as providing matched funding 
to support collaborative projects or acting 
as intermediaries, fostering regional supply 
hubs and coordinating with relevant state 
and territory industries.

Industry Growth Centres, 
CRCs, ARC linkage and Rural 
Research Development 
Corporations (RRDCs), 
Entrepreneurs Programme 
(Innovation Connections).

Industry 
associations 

Associations which act on behalf of 
multiple businesses and facilitate 
interaction; some are specific to a sector 
or product; others are broader. 

The Australian Industry 
Group, for example, 
represents more than 60,000 
Australian businesses.741
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Facilitated 
networks 

Description Examples and numbers

Local networks Local governments will often support a 
local network of people with common 
interests. Sometimes they become self-
sustaining.

Co-located networks 

Accelerators Places that provide or facilitate seed 
funding, intensive training in cohorts, 
a structured development programme 
and business development mentoring to 
researchers.742

Many are supported by governments 
(typically Australian, state and territory).

Estimates vary from 22 
accelerators in Australia743 
to 95 accelerators in Sydney 
alone744, mainly for tech-
based innovation. Definition 
problems, combined 
functions and lack of 
centralised data mean this 
number is not clear.745

Incubators Physical spaces designed to support 
new firms until they are self-sustainable. 
They also offer additional services such 
as referrals to professional services firms, 
potential investors, customers and others.

Many are supported by governments 
(typically Australian, state and territory).

There is lack of information 
about the number of 
incubators and one reports 
identifies 100 in Sydney 
alone.746

Clusters and 
technology parks

Regional innovation clusters often aim to 
grow a network of SMEs, large businesses 
and researchers (sometimes based around 
a university or research organisation) and 
may provide mentoring, matchmaking, 
training and facilitation of collective action 
on priority issues.

Nine science and technology 
parks in Australia.747

Research 
infrastructure 

Assets, facilities and services, which 
support researchers. Generally managed 
by research organisations or government 
agencies.

27 NCRIS projects, plus a 
range of other landmark 
and national infrastructure 
facilities

Landing pads Overseas locations that act as start-up 
accelerators for Australian businesses.

Five Australian Landing Pads 
around the world.

Virtual networks

Australia’s 
Academic and 
Research Network 
(AARNet) 

An ICT platform for Australian education 
and research institutions to collaborate 
with each other and their international peer 
communities.

Connects over one million 
users across Australia.748

Networks based on incentives

Issue-specific 
networks

Networks based on specific issues, which 
underpin conferences, events, grant 
applications and other collaborative 
activities.

Government 
funding

A number of government programmes 
require collaboration as a condition for 
funding. 

ARC Linkage Grants.

Co-investment Projects and initiatives where different 
organisations contribute funding to a 
shared project or initiative. 
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Facilitated 
networks 

Description Examples and numbers

Networks based on shared staff

Secondments, 
placements, 
exchanges, 
internships

Programmes designed to move staff 
for specific periods of time to work in 
a different organisation or sector.

Numerous programmes exist 
but they are not frequently 
evaluated.

Joint PhD 
programmes

Researcher training that involves working 
on an industry-specific problem, in 
collaboration with an industry partner. 
This model is common in Europe but in 
Australia programmes are much smaller-
scale.
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J   Initiatives related to 
innovation in Indigenous 
communities
The Australian Government is creating a supportive environment for innovation in 
Indigenous communities. A number of initiatives are specifically focused on supporting 
the growth of Indigenous business innovation.749  Examples of these initiatives include:

	 Establishing a $115 million Indigenous Entrepreneurs package including: 
	 $90 million for an Indigenous Entrepreneurs Fund to provide grants to new and 

growing businesses for infrastructure 
	 Refocusing the $23.1 million Indigenous Business Development and Assistance 

Programme delivered by Indigenous Business Australia (IBA), to support businesses 
to become sustainable and link them to IBA and commercial finance 

	 $1.9 million for an Indigenous Business Sector Strategy (IBSS) developed in 
partnership with the Indigenous business sector, to assist Indigenous businesses 
access programs and emerging opportunities and markets. 

	 Building upon partnerships with major employers through the Employment Parity 
Initiative to require companies to purchase more goods and services from Indigenous 
businesses. 

	 Building upon the Indigenous Procurement Policy to ensure 3 per cent of all 
government contracts are with Indigenous businesses by 2020.750

These measures are complementary to the Australian Government’s broader commitment 
to improving Indigenous health and welfare, education and employment outcomes. 

Other initiatives related to innovation in Indigenous communities include the following:

	 The IDX Initiative is a partnership between the National Centre of Indigenous 
Excellence and the Telstra Foundation that supports digital innovation, 
experimentation and learning with Aboriginal and Torres Strait Islander digital makers, 
organisations and communities. Importantly, the initiative also supports people to 
choose not to use digital technologies, for personal or cultural reasons.

	 The Entrepreneurs for Innovation and Change summit brings together more than 20 
innovators, educators, thought leaders and members of the entrepreneurial, business 
and Aboriginal community, offering the best cutting-edge business ideas and global 
community-driven practical solutions.
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