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Innovation is for the bold.
Terry Cutler is the Principal of Cutler & Company. He has also been a Director of
CSIRO since 2002. During 2008 he chaired the Review of the National Innovation
System the report from which, Venturous Australia, was published in September
2008. This paper represents his personal reflections and should not be taken as
representing the views of the Expert Panel for the Review or of other organisations
with which he is affiliated.
As a community, we do not appear to value innovation highly or, for that matter, value the
business of trade and commerce generally. It appears that we are far too comfortable with the
way we have been able to live. The issue is whether the luck of the “Lucky Country” is fast
running out.
As an Australian community what do we value? In 2003 a Centenary Medal was struck to
commemorate the anniversary of our Commonwealth. It is instructive to scan the citations
for the 15,916 Australians who were awarded a medal. Innovation is mentioned only four
times in the citations (and contributions to trade fare little better at 68 mentions). The same
pattern is repeated in the citations for recipients of an Order of Australia. If one were seeking
national recognition, the odds are 144 times better if you are associated with sport rather than
with innovation.
In the lead up to the 2007 federal election, Australia’s Labor Party promised greater national
priority to innovation. It noted that “in the twenty-first century, innovation policy is industry
policy”.1 It also makes equal sense to state that industry policy is innovation policy. The
important thing is this re-establishing of the necessary and vital link and interdependency
between industry and innovation. This is not just semantic quibbling. Over the past several
decades policy makers affected by purist neo-classical economic dogma have tended to
reduce innovation policy to “science and technology” policy under another name. For some
politicians the promotion of “innovation policy” was a means of removing “industry policy”
from the lexicon of polite political discourse. This is not to denigrate the merit of investment
in research and research institutions. A rich environment of knowledge and creativity is a
sine qua non for innovation. The point is that this is not, of itself, sufficient. Innovation is about
the process of entrepreneurial people – change agents – putting good ideas to work. It has
therefore been encouraging that several Labor policy statements have positioned innovation
as an important plank of economic policy and central to national competitiveness and
productivity.
At the beginning of 2008 the incoming Labor government made good its promise to conduct a
comprehensive stock take of the state of innovation in Australia, initiating a “Review of the
National Innovation System”. An external and largely independent panel of eminent
Australians from industry, academia and the public service was appointed to conduct this
review, assisted by several distinguished international advisers. The Panel’s report, Venturous
Australia, was released at the end of August 2008, and the government plans to issue a White
Paper statement on innovation in response early in 2009.
The review process involved open forums convened around the country, special workshops
on key topics, forums with the international advisers, and the consideration of some 750
formal submissions from industry bodies, firms, government agencies and individuals. This
represented an unusually broad based level of engagement for an exercise of this type.
Innovation, as I will keep stressing, revolves around people: highly creative people,
entrepreneurs, and impresarios. It is the contribution of these people, and their sharing of
personal journeys and experiences, that puts flesh and passion around the often dry bones of
policy prescriptions.
1

Australian Labor Party, New Directions for innovation, competitiveness and productivity, April 2007
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Like the process of innovation itself, any stock take of the innovation landscape must be open
to destabilising existing understandings and comfortable assumptions. Change, the essential
product of innovation, is inherently risky and threatening: and there are winners and losers.
Any debate about innovation which does not have an underlying edginess is not getting to
the heart of the matter. Incumbent players will resist changes that might reduce power and
influence. Emerging players and future beneficiaries will struggle to be heard. The savage
underbelly of any discussion of innovation is the gang land of vested interest, and the public
policy challenge is how to rise above this internecine conflict and articulate a public interest
and a public good2. Against this background it is not surprising that the freshest and most
challenging submissions and representations to the recent review in Australia came from
individuals, as telling reflections on experience or as inspiring statements of hope. These are
the voices which, in official proceedings, are all too often pushed into the background by the
bullying jostling of institutional rivalry.
There is little point in rehearsing here the arguments and recommendations set out in
Venturous Australia3. There is merit, however, in articulating some of the thinking behind this
report and in re-emphasising that which should be our over-riding concerns in addressing
the challenge to be more innovative – as a nation, as firms, and as individual change agents.
Venturing means enterprise and a major, bold and perhaps risky undertaking. It also
connotes being forward looking and being prepared to seize opportunity. This is the
innovative spirit we need to nurture in all Australians. An innovative Australia is a country
that is enterprising and venturous.

A distinction needs to be made between the contest of ideas in the marketplace, and the lobbying for
political decisions that favour particular commercial interests. There is a thoughtful – and rare –
discussion and analysis of this issue in Stuart Benjamin and Arti Rai, Fixing Innovation Policy: A
Structural Perspective, Duke Law School Science, Technology and Innovation Research Paper Series,
Research Paper No. 29, August 2008.
3 The report can be accessed and downloaded at
http://www.innovation.gov.au/innovationreview/Pages/home.aspx
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The innovation imperative
Australia has a mixed innovation scorecard. Overall our performance is average at best, and
average is not good enough to be productive and competitive in the 21st century. We need to
measure ourselves against the world’s best performers. Productivity growth has stalled, our
terms of trade remain highly volatile, we have too few innovating firms, and too few firms
with a serious global customer base. The technical skill base of our firms is shrinking, and
Australia ranks last in the world for employer investment in vocational education and
training. Since the 1990s our investment in education has shrunk and our educational
outcomes have deteriorated, and both business and government support for R&D and science
investment has fallen away. The emerging non-OECD economies are now the most favoured
locations for inward innovation investment; Australia is barely on the radar. So we now need
to catch up in the many areas where we have fallen behind, and better focus our energy and
investment towards those areas where Australia can develop globally competitive strengths
or where we face major collective challenges. Here the overriding challenge is how we
respond innovatively to climate change, environmental degradation, population ageing and
urban congestion.
Current underperformance is compounded by Australia’s underlying structural handicaps.
Within a globalised economy, it behoves any country to be mindful of its position relative to
the dominant global players. A range of factors differentiate Australia. Australia is the only
continental nation in the world. It is the sixth largest territory, after Brazil and China. By
contrast, Australia has one of the lowest population densities in the world, but it is also
highly urbanised. Australians represent 0.3% of the world’s population, ranking in 53rd place.
Australia is a small country economy: on most economic metrics we represent no more than
2% of global market share, and this includes knowledge production and R&D. We need to
consider how best to leverage our 2% share of global markets for innovation, and how best to
access and deploy the 98% of knowledge and innovation generated elsewhere.
Nothing better illustrates Australia’s structural handicaps and place in the world than
NASA’s Earthlight photographs, which capture the energy ‘hot spots’ of the globe .

Source: NASA, http://apod.nasa.gov/apod/ap001127.html

The tyranny of distance remains alive and well, despite all the advances in communications
and transport. Australia will always be a long way from the world’s major markets and it
does not have a sufficiently large domestic market to compensate for this structural
challenge. Relative isolation is compounded by the tyranny of low density or sparcity.
Australia in highly urbanised, but the major cities are concentrated around south-eastern
Australia and, more generally, the seaboard. With its huge landmass, Australia is one of the
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main countries in the world which will always need to find solutions to distributed and small
scale technology solutions and service offerings.
Several papers by economists from Australia’s Reserve Bank and Treasury home in on the
structural impacts of Australia’s geography. These show that unfavourable economic
location and large land mass account for most of the differential in Australia’s trade
performance relative to other economies4. The conclusion is that “countries with small
populations tend to trade more and countries that are located closer to potential partners also
trade more”. A recurrent theme in the literature is the importance to innovation of being
close to customers, and learning from customers, so that industry strategies built around
economic geography are of central importance to a country like Australia. Globalisation and
trade exposure increases the challenges for Australian firms, given their remoteness from
global customer markets. Nonetheless, economic history reinforces the value of being alert to
long-run ground shifts5 that change trading patterns. The increasing internationalisation of
Asian markets brings large markets that much closer to Australia, and this should create
future opportunities.
The structural disadvantages affecting Australia’s participation in world trade mean that
Australia needs to outperform more favourably placed countries. Australia’s “2%” global
challenge remains the elephant in the room. We need innovation strategies geared to the
realities of our being a small, remote player within a globalised economy dominated by the
“triad” trading blocs of the northern hemisphere. Against this background Australia is likely
to be most globally competitive in those areas of potential advantage where either major
elements of global supply chains are locationally dependent (as with resources or food
production) or largely locationally independent (such as financial services or asset
management).

Simon Guttmann, and Anthony Richards, “Trade openness: an Australian perspective”, Research
Discussion Paper 2004-11, Economic Group, Reserve Bank of Australia December 2004.
5 See the magisterial work by Angus Maddison, especially The World Economy: A millennial perspective,
OECD, 2001, re-issued 2006.
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Seeking economic and social dividends
Innovation is not the problem; it is the answer. Innovation is not the opportunity; it is the
imaginative response to opportunities.
These statements remind us that innovation is not an end in itself but a means to pursue
sustainable national prosperity and wellbeing. As such, innovation needs to be regarded as a
central plank of economic and social policy.
Innovation in business is important because it is the primary driver of competitiveness for
firms, differentiating their products and services from those of low-cost competitors in
globalised and deregulated markets. Continuous innovation – the repeated successful
introduction of novel products and services - is the only sustainable strategy for firm survival
and progress in rapidly changing and turbulent technological and market circumstances.
We also know that investment in innovation, and in its underpinning technology and skills, is
a major driver of productivity growth. The more widespread the deployment of new
technology and innovative products and processes across industries throughout the economy
the greater the effect on aggregate productivity. This requires that firms be well placed,
through in-house skills and strategic vision, to absorb new technology and know-how and to
be alert to changes in business prospects. There need to be clear pathways for the diffusion of
new knowledge and technologies.
In the case of innovation within the public and community sectors, we should be looking to
better outcomes through innovation not only in terms of productivity – an issue of immense
importance in areas such as health care – but also in terms of the quality of service outcomes
for citizens and beneficiaries. The possible social dividends from innovation should not be
neglected, particularly in the way we marshal our collective efforts to best address major
national and global challenges.
Finally, the quality of innovation will be enhanced if policies are pursued on the basis of
inclusiveness and equity. An innovative community is one where there is tolerance for
diversity and new ideas, where there are broad opportunities to participate, and we need to
be alert to the contribution our indigenous communities can make in enriching our
knowledge and perspectives.

Opening up innovation’s “black box”
We all talk a lot about innovation as a national priority. But when we try and come to grips
with action plans to strengthen our innovative capacities we find that many people, including
the OECD, resort to phrases like “the black box of innovation” to explain the difficulty of
coming to grips with the subject6. Such comments serve to remind us that there is no
escaping the inherent complexity of the topic as a policy and political challenge. To make
progress, however, we cannot afford to use complexity as an alibi for inaction. The rich
background discussions over the course of the Review tried to prise open this “black box
puzzle” by posing and attempting to address the critical question of “what would a wellperforming innovation system look like?” It is worth summarising some of the tentative
answers, even if this remains an important work in progress.
The metaphor of an innovation ecosystem or landscape is a helpful one because it reminds us
we are dealing with a dynamic, evolving environment. With open-ended systems such as
innovation and market capitalism there is no ideal end state. As the Review Panel noted, we
6

Secretary-General, The OECD Innovation Strategy: Progress Report, Paris, May 2008

Dr Terry Cutler

5

as published in FastThinking’s Innovation 2008 report, 2009

live and compete in a world where the goal posts keep shifting, and where standing still
means going backwards.
To progress means to learn, through trial and failure. A robust innovation system is one that
is adaptable in response to new developments, experimentation and feedback.
Government, in order to appreciate its role – and the limits to its role – within the overall
system, needs to take a ‘helicopter view’ of the innovation landscape and also keep an eye on
the horizon. Importantly, recent thinking about innovation policy has introduced the concept
of systems failure, as a level of activity failure which sits about the more traditional concepts
of market failure. In many areas, systemic failure indicates failure of the State.
Innovation occurs at the coalface, not at the level of macroeconomic policy. Policy approaches
around innovation need to be granular and evolutionary, with policy settings responding to
leaning and adjusting to changing circumstances. Alan Hughes and Stan Metcalfe, advisers to
the Review, point out that:
The level at which innovation policy is to be applied needs to be carefully defined in national,
regional, sectoral or technological terms. Policy itself in these circumstances should be seen as
an evolutionary process in which policy experimentation and the analysis of its impacts in
specific contexts is used to further refine the range of innovation policy instruments.7
There is a range of activities that determines the strengths or weaknesses of the core functions
within innovation systems and the effectiveness or otherwise of related national policy
approaches. These have been usefully summarised by scholars8 as including:
The provision of
knowledge inputs

•
•

research and activities creating new knowledge, through
institutions like universities and CSIRO
building competencies, including technology literacy,
through educating and training the labour force

Market-facing activities

•

shaping new markets, and the articulation of quality
requirements and standards within market operations

The quality of core
system elements

•

organisations capable of developing new fields of
innovation
linkages and learning mechanisms
institutional development shaping regulatory regimes

•
•
Support service activities

•

•

•

“incubation activities such as providing access to
facilities and administrative support for innovating
efforts”
“financing of innovation processes and other activities
that can facilitate commercialisation of knowledge and
its adoption”
provision of advisory and intermediation services
(technical, commercial and legal)

Numerous parties, of course, participate in these activities. Some of these activities are selforganising; others less so. We must be clear about the respective roles of different parties,
including government, in delivering these functions.

Alan Hughes and Stan Metcalfe, Market systems failure – a technical note, Report to the Review Panel, 23
July 2008
8 See in particular Charles Edquist and Leif Hommen (eds), Small Country Innovation Systems:
Globalization, Change and Policy in Asia and Europe, Edward Elgar, 2008
7
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The characteristics of a well-performing innovation system
Surprisingly perhaps, few public inquiries or studies have openly raised and addressed this
question of what a well-performing innovation system might actually look like. Trawling the
literature, talking with our international advisers, and listening to people around the country
leads me to conclude that a robust innovation system addresses five core functions:9 On the
other hand there appear to be at least seven major potential points of systemic failure within a
national innovation system.10 There points of failure will lead to less than ideal outcomes.

Inadequate infrastructure provision
Keith Smith notes that “two types of interaction between firms and infrastructures seem to be
important: firstly, with physical infrastructures usually related to energy and communications,
and secondly with science-technology infrastructures such as universities, publicly-supported
technical institutes, regulatory agencies, libraries and databanks, or even government
ministries.”11
Examples of weaknesses in the provision of physical infrastructure raised during the Review
include:
•
•
•

the lack of world competitive broadband network capacity;
the range of and funding for national research facilities;
the management and funding of national collections, including their digitalisation;

This draws particularly on the input of Professor Keith Smith, adviser to the Panel, and other advisers.
Keith Smith, “Innovation as a Systemic Phenomenon: Rethinking the Role of Policy”, Enterprise and
Management Studies, Vol. 1, 2000
11 ibid.
9

10
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•
•

contingent and unfunded liabilities for the whole-of-life funding for designated
national facilities; and
the underfunding of research infrastructure and overheads in competitive research
grant models.

People also highlighted the following weaknesses in the provision of soft infrastructure:
•
•
•
•
•

inappropriate funding models for research institutions;
the lack of legislative requirements for the statutory deposit of digital publications;
limited access frameworks for information and data, and supporting repositories,
especially for access to public sector information and publically funded research;
standards and measurement (metrology capabilities); and
under-developed eScience and eResearch platforms

Structural adjustment issues and transitional problems in economic change
Particular challenges here include technology innovations that are not supported by available
national capabilities, and industry ‘lock in’ to obsolescent production systems. Panel adviser
Keith Smith notes:
There is considerable evidence to suggest that even relatively minor shifts [in technology] can
provide serious problems for firms who have no background in the new technology. This is
particularly a problem for small economies which possess relatively small numbers of players in
many sectors; relatively minor discontinuous shifts can provoke major changes in the industrial
structure. 12
He further comments that:
Actions at the level of individual agents are unlikely to overcome lock-in. External agencies, with
powers to generate incentives, to develop technological alternatives, and to nurture emerging
technological systems are required.13
In other words, as Panel advisors Alan Hughes and Stan Metcalfe put it, “policy will be
required to identify and address key factors which are limiting the ability of actors in the system to
respond effectively.14 This last point is helpful in considering the appropriate roles for
government in addressing emerging markets or technologies, and the nature of support for
new technology companies. It can be argued that grants and other forms of support address
this systemic failure in the evolution of markets. In his climate change report Professor Ross
Garnaut notes that even if pioneering, first mover, technology firms fail the community still
benefits from the human capital and intellectual capital fuelled by those firms15.
Pertinent examples of lock-in from technology-path dependence are evident in the recent
reviews into the automotive and textile, clothing and footwear industries. In each of these
areas, the limited capacity to identify and deploy divergent technology platforms is a barrier
to innovation for competitiveness. An example of this is the extent to which design skills are
incorporated in the mix of firm capabilities. A broader national example is the current debate
over how much Australia is locked in to coal-fired energy to the detriment of actively
developing alternative renewable energy sources.
Other examples and issues raised in submissions and consultations include:
•

Incompatible information systems used by governments: “incompatibilities of this
sort exist in large part because of the phenomenon of vendor lock-in, where one

ibid., p96
ibid.
14 op. cit.
15 Ross Garnaut, The Garnaut Climate Change Review, Cambridge University Press, 2008, Chapter 18
12
13
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•

•

supplier seeks to maintain a monopoly by making it infeasible for competitors to
interoperate or replace a system.” 16 The solution is open standards or interoperability
regulations. Other general examples include proprietary standards in
telecommunications, railway gauges and electricity sockets.
The complexity and uncertainty inherent in the co-evolution of technologies,
organisations, inter-firm links, institutions and knowledge. The Innovation Research
Network’s submission stated it is far from clear how best to facilitate that evolution
in order to develop long-term benefits whilst avoiding both high short-term costs and
lock-in to unviable paths.17
Studies of small firms show a strong degree of path dependence flowing from past
choices about physical, human and organisational capital in the firm.18

Inadequate institutional development and evolution
Institutions, just like firms, can become locked into obsolescent policy paradigms or fail to
adjust quickly to changes in the external operating environment. This is exemplified by the
institution adaptation process beginning in the 1990s sparked by the disruptive convergence
of computing, communications and media industries arising from new information and
communications technologies including the Internet. This culminated, more than 10 years
after the Internet’s popularisation, in convergent regulatory reconfiguration with the
establishment of the Australian Communications and Media Authority in 2005. The Panel
noted that information policy management currently highlights similar challenges in
institutional evolution. Other challenges raised in submissions and consultations include:
•
•

•

institutional development relating to the role of intellectual property and the nature
and role of next-generation cyberlaw;19
institutional lags in competition policy arising from changes in market structures and
functions (such as the disjunction between analogue and digital broadcasting), or
changing entry and exit barriers; and
inadequate attention to innovation and competitiveness in regulatory market design,
especially in emerging markets or the regulation of market externalities (like climate
change or pollution).

Network problems
The challenge here is finding the right balance between tight and loose networks. Bounded
peer networks may become self-referential (and reverential!) and less open to renewal from
left-field quarters. For example the head of the National Health and Medical Research
Council has noted that the merits of peer review mechanisms are often open to question:
Not everyone agrees that the systems are optimal, with some accusing the NHMRC of using
the GOBSAT method (Good Old Boys Sat Around a Table method) … Others have
complained that whole areas have been excluded from support (especially new disciplines) …20
More open-ended, multi-party networks may lack sufficient structure for continuity and
purposeful interaction. This is a central question in the context of open innovation systems.
At a forum in Australia in 2007 Professor Alan Hughes from the Centre for Business Research
at Cambridge highlighted this challenge:

Richard Andrews, Submission 142
Innovation Research Network, Submission 332
18 New Zealand Ministry of Economic Development, Ministry of Research, Science and Technology, and
Ministry of Education, Submission 257
19 Graham Greenleaf, Submission 504; Brian Fitzgerald
20 Warwick Anderson, “Working to build a healthy Australia: A new era for the NHMRC”, Medical
Journal of Australia, Volume 185, December 2006, p623 ff.
16
17
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there is an important question which is how dense, how extensive and how widespread a
system of inter-relationships can be for it to be successfully managed and to yield value? This
raises the further question, in thinking through an innovation support policy, of what might
be the optimal framework for collaboration. What combination of relationships is the most
appropriate - given the technology, the market structure, and the appropriation conditions - to
allow small firms to operate most successfully in their environment?21
These questions are partially addressed in the Review of the Cooperative Research Centre
program, which puts great emphasis on the purpose of collaborations.
Surveys of patterns of collaboration mostly focus on the formal linkages. These represent the
tip of the iceberg. Experience tells us that the bulk of activity occurs below the waterline.
Indeed, highly structured links can limit our openness to serendipity. Not surprisingly, there
is a lack of public policy attention to the value from informal networks and the benefit of
environmental settings that promote informal networking. Because of their nature social
networks are not readily amenable to direct policy intervention. Yet social networks around
innovation are crucially important.22 Indirect policy instruments that can influence informal
networking include telecommunications and access architectures, information policies,
precincts and co-locations and strong electronic collaboration platforms to support
distributed linkages. Intermediaries and ‘network organisers’ also play an important role in
establishing network connections between more geographically dispersed players or across
disciplinary and sectoral boundaries.
Capability and learning problems
Weaknesses in underlying capabilities will impede the extent to which local actors can
respond to market signals or learn from emerging developments. This is the problem of weak
receptors for information signals and market feedback. The two fundamental potential points
of system failure here relate to limitations within the absorptive capacity of firms, and
impediments to information flows and knowledge access. Skill levels and workplace
organisation affect the absorptive capacity of firms. In addition, search and discovery
processes are at the heart of the innovation process. The other core function in open systems
is feedback mechanisms for learning. These are highlighted in the following diagram
representing how learning and feedback mechanisms are at the heart of well-functioning
innovation systems.

Alan Hughes, “Hunting the Snark: Some reflections on the UK experience of support for the small
business sector”, Proceedings of the Innovation Leadership Group Forum on Innovation and SMEs, Brisbane,
2007
22 ARC Centre of Excellence for Creative Industries and Innovation, Submission 261; Professor Brian
Fitzgerald, Submission 428
21
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Elements of a well-functioning innovation system

Submissions and consultations pointed to:
•
•
•
•
•

weaknesses in extension services, especially to small businesses;
relatively low levels of technical skill within Australian firms;
restricted access to knowledge and innovation located within global supply
chains, to tap into which requires close customer and supplier interaction;
underdeveloped intermediary services, particularly internationally; and
the need for ‘public spaces’ for informal technology transfer and information
exchange.

Diversification or specialisation
A robust innovation system needs diversity as a pool of choices for entrepreneurial action.
On the other hand countries and regions, just like firms, will tend to focus on areas of
successful specialisation. This is particularly true of smaller country economies, and resourcebased countries. Specialisation or the pursuit of niche global opportunities implies a
narrowing or focusing of underlying capabilities, but this may work against the maintenance
of platform capabilities in areas of general science or technical expertise that are necessary to
underpin a wide range of vertical market specialisations. ‘Horizontal’ capability
specialisation is often overlooked: examples include platform technologies, project
management and systems integration skills, or the multi-disciplinary skills required to
pursue answers to societal challenges like pollution, climate change, or water shortages.
Many services industries – including financial or asset management services and the creative
industries – provide key inputs to other areas of activity and thus represent important
horizontal capabilities.
These trade-off go the heart of the challenges addressed in Venturous Australia around
prioritising Australia’s effort but also developing absorptive capacity to access the 98 per cent
of innovative inputs generated elsewhere in the world. Submissions too numerous to cite
touched on aspects of this dilemma.
Imbalances within and across the innovation system
Australia needs to promote the best balance across the innovation ecosystem we have
described (the systems of knowledge accumulation, deployment, and diffusion, and of
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regional and sectoral innovation) and determine how these constituent parts interact.23 Many
policy interventions and institutional roles focus on particular functions within the
innovation system, such as research and technical development at the supply-side end of the
spectrum or firm absorptive capacity and export development at the market-facing end of the
spectrum. Relatively few policy programs or institutions encompass the innovation system
broadly or comprehensively.
It is important, therefore, to consider and monitor potential issues arising from the mix of
vertical and horizontal points of innovation. Where there are interventions at a particular
point of the system there is a need to give due attention to the upstream and downstream
effects of such standalone interventions, including unintended consequences. Examining the
question of policy and program balance also draws attention to issues of gaps, under- or
over-investment and possible reasons for underperformance.
Other suggestions raised in submissions and consultations include:
•
•
•

•

greater attention to the demand-side processes relating to commercialisation and a
greater focus on innovation originating at the customer interface;
increased investment in diffusion and extension services;
enhanced access to and awareness of platform technologies, such as ICT,
biotechnology, nanotechnology and the emerging cluster of innovation technologies;
and
stronger integration of the creative industries and creative practice within innovation
policy.

Considering all these possible points of system failure highlights some of the major
challenges Australia must tackle in building a strong national framework for innovation.
Addressing this key question – what makes for a healthy innovation ecosystem? - helps identify
priorities for government in developing well-balanced and well-directed interventions in
support of productive national outcomes.

Developing a balanced portfolio of innovative activity
At present it is exceedingly difficult for anyone to gain a clear understanding of the level and
extent of innovative activity across the country as a whole, and more particularly the level
and extent of government involvement and investment.
It is useful, therefore, to identify and weave together the different objectives and related roles
within an innovation system, and the requisite capabilities and infrastructure that underpin
them. Only with such a comprehensive tapestry can we assess whether we are focusing on
the right mix of activities, best aligning collective efforts around these actions, and supporting
the desired outcomes with appropriate investments in underlying capabilities.
Australia’s principal public research agency, CSIRO, can be viewed as a significant
microcosm of our national innovation effort and over recent years it has developed a
functional model of the discrete roles and purposes within the innovation system to frame its
own particular activity portfolio.24 I have adapted the model here to provide a framework for
examining roles around distinctive purposes or goals within the wider national innovation
Society for Knowledge Economics, Submission 522
The thinking behind the models discussed here has been shaped by the analysis of science policy by
David Stokes in Pasteur’s Quadrant: Basic Science and Technological Innovation, Brookings Institution,
Washington DC, 1997 and by the ‘three horizons’ thinking of the McKinsey business analysts in
Merhdad Baghai, Stephen Coley and David White, The Alchemy of Growth, Orion Business Books, New
York, 1999. From 2002 to 2006 Merdad Baghai worked for CSIRO on the development of its strategic
planning frameworks. Two Panel members participated in the CSIRO Board’s strategic discussion of
innovation roles: Catherine Livingstone (as the then CSIRO Chairman) and Terry Cutler.
23
24
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ecosystem. It can also be used to support a portfolio management framework for decisionmaking about innovation policy.
The impetus for change can come either from industry-facing activity or from social and
community challenges. An innovation portfolio encompasses the spectrum of activity from
incremental innovation through to breakthrough science and industry transformation, all
underpinned by crucial capabilities and national facilities. In addition, by highlighting that a
robust national innovation system is founded on a portfolio of activities, this framework
makes explicit the trade-offs and inter-dependencies in the allocation of scarce resources. It
provides the necessary architecture through which to align the objectives and incentives of
participants within the innovation system, and enables strategic and transparent national
investment decisions.

The core innovation roles sit under a governance framework of national policies and
priorities, and their pursuit is built on regulatory and institutional frameworks, infrastructure
and facilities and the education and training systems that produce the necessary skills.
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Mapping current activities against this model would allow us to examine the current
footprint of Australia’s innovation systems, and to assess the adequacy or otherwise of the
functioning of current policies. Surprisingly, during the recent Review we found it was
simply impossible to assemble such a whole-of-government snapshot of the innovation
landscape, integrating resource allocation and prioritisation of current investment. This work
must be done to support informed decision making by government.
Under this model the individual roles will differ in terms of:
•
•
•
•
•
•

the specific capabilities and infrastructure required, with varying needs around how
the latter is provided and how it can be accessed;
appropriate funding models;
intellectual property or knowledge capture issues and their management;
models of technology and knowledge diffusion;
measures for impact and return on investment; and
the groups of players involved.

Innovation portfolio risks and uncertainties
Before we can move forward, we must look back and identify any risks and uncertainties in
our current innovation landscape. This allows us to develop appropriate strategies and
transform weaknesses into strengths.
Venturous Australia pointed to some current and prospective capability gaps that – if
unaddressed – could prevent Australia attaining its innovation goals. These include:
•
•

capabilities to support emerging science or industry developments;
the looming loss of critical mass in certain skill areas such as mathematics, statistics
and taxonomy; and
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•

the declining educational curriculum focus on, and student engagement with, science
and the creative arts.

Various forums raised some significant areas of possible underinvestment relative to need or
opportunity, and these include:
•
•
•
•

broadband infrastructure and related digital application platforms;
inadequate funding of national facilities for research and industry development;
maintenance of significant national collections and repositories, both scientific and
cultural; and
areas of proposed national priority such as tropical and marine research and
innovation, and small-scale technology and low-density service solutions.

During the Review it became evident that Australia could well improve returns from existing
assets and investments. Less attention has been paid to how we might combat industrial
underperformance arising from:
•
•
•
•

the absence of competitive pressures in many industry areas;
the thinness of domestic markets;
the distortions from the lack of patient capital; and
the straitjackets of overly rigid and compliance oriented governance and contracting
frameworks.

Looking more broadly, in forging and implementing an innovation strategy, Australia must
be ever wary of blind spots in strategic foresight and continuously monitor and rapidly
respond to global developments.
By combining knowledge of these risks and uncertainties with an understanding of the roles,
players, objectives and opportunities in the landscape, we can achieve a balanced innovation
portfolio – a rich tapestry carefully crafted from strong and diverse threads – that will
continue to drive Australia’s prosperity and surmount the challenges facing us today and
well into the future.

A focused action plan for Australia
There is one exhibit at the beginning of the Venturous Australia report which illustrates the
core story line of the report. To support our national aspirations for prosperity and wellbeing, there are four fundamental strategic thrusts which should guide and prioritise our
efforts.
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Venturous Australia then proceeds to explore the roles for government in supporting this core
agenda, but the bottom line of the innovation agenda revolves around these four drivers of
our desired outcomes:
1.
2.
3.
4.

the nurturing of entrepreneurial firms and innovative workplaces through a marketfacing innovation policy framework;
investment in Australia’s talent pool through education and training;
the promotion of open information flows and of freedoms to operate; and
the internationalisation of Australia’s innovation system.

These are the action imperatives which underpin the recommendations in Venturous
Australia. They demand our active and thoughtful attention.

Entrepreneurial firms and innovative workplaces
Innovation revolves around the firm and organisations, and what happens in the marketplace
and the community on the ground. We need to promote a culture that supports innovators.
Innovation does not happen with a eureka moment in a laboratory; it only happens when an
idea is put to work. And innovative changes, from small to big, happen on the factory floor,
in the office, or in the paddock. The often unglamorous innovation and performance
breakthroughs from new ideas that drive productivity gains occur in workplaces and within
work teams.
The linkage between innovation and technology is direct and fundamental. This puts a
premium on ongoing national support for emerging technology firms, and in strengthening
the technical skill base within industry. Key priorities revolve around:
•

improving access to capital and resources, and ‘de-risking’ innovation to the extent
this is possible by optimising the operating environment for innovative firms and
through promoting a procurement culture that seeks out innovative solutions, not
least in government procurement;
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•

•
•

encouraging experimentation and learning, including in the innovative delivery of
public services, through the strengthening of trusted industry networks, more
equitable risk sharing across parties, and the wider use of innovation technologies to
support rapid prototyping, simulation and interaction design;
the promotion of workplaces that reward intrinsic and discretionary effort, and
investment in on-the-job training and management education; and
a greater focus on innovation in the supply of public goods, through demanding
more innovation in public sector business models and demanding innovation
dividends through government procurement.

Innovation in the workplace is also about producing quality and satisfying jobs. As
Rosemary Kirkby remarked at a Review roundtable: “We are human beings: we look for
‘meaning, relationships, and joy’. We want to take pride in what we do”. The dividend of
creative workplaces is the productivity gain that comes from the discretionary effort of
motivated employees.
Any mention of skills struck a strong chord throughout the review process. During our
consultations many firms volunteered that incentives around skill building would be more
important for them than R&D tax concessions. There was a palpable feeling that workplace
skill development had been dangerously neglected over the past decade. In addition, and in
common with most of the world’s advanced economies25, there is growing concern about the
emergence of structural weaknesses in labour markets, particularly in areas like engineering
and technology, with fears that these shortages will be compounded with the pressure of
ageing work forces.
The other instructive finding was that most people found it really hard to identify exemplar
workplaces and firms. The small cadre of firms most commonly held up as exemplars all
have one thing in common and this is visionary and inclusive leadership. There is also a
remarkable similarity in how people describe the issues and possibilities across ‘nerdish’
collectives, blue collar factory floors and white collar office environments.

Reporting on Japan, a newspaper headline screamed “Employers desperate for skilled workers”, The
International Herald Tribune, April 21, 2008
25
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A Great Working Experience - why is it so rare?

At the roundtable on workplace innovation two participants
described nostalgically their common experience in working
for a particular firm early in their careers. Asked to define
the characteristics that made it such a memorable and
valuable experience for them they mentioned:
•
•
•
•
•

•

•

•

A culture “tough on performance and soft on people”
A culture built on trust
Commitment to training, both technical and in areas
such as negotiation and communication;
A strong focus on customer results and outcomes;
Freedom to challenge and question: an “open
organisation” with direct staff access to the company’s
leaders;
Constant experimentation, with seed money for people
to try new ideas and a high tolerance of failure as long
as it was accompanied by learning;
A workplace organised around project-based teams,
with the teams being flexible and changing as a project
entered different stages; and
“recognition as reward”.
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Innovation principles driving a construction
company
Innovation inside Lang O’ROurke is drawn from the following key
principles:•

People are the lifeblood of the organisation. Employ the best people and
support them with world-class learning.
Give ‘young guns’
responsibility and support them with ‘grey hair’ mentors. Never allow
HR to run the Human Capital agenda – leadership is paramount.

•

Learning never stops – align the business with the best universities in
the world and mutually commit to innovate.

•

Integrate the supply chain into the business so that innovation can occur
– that means directly undertaking the work rather than subcontracting it.

•

Value technical expertise – employ the best PhD graduates who can give
you technical edge.

•

Prefabricate and pre-assemble where possible to minimise the
manpower requirements on site. Preassembling components in a factory
is safer and can accommodate less skilled workers than those on site.
The quality is better.

•

Products, not projects. Drive products into the market to change the
way design and construction works – if we design preassembled
products and provide a catalogue of these components to designers we
could end up with 60% of a project constructed from factory produced
preassembled product.

•

Celebrate innovation
innovation.

•

Align with clients who value innovation.

–

recognise, promote, reward

people

for

Andrew Wilson, Executive Chairman, Laing O’Rourke Australia, Innovation
driven by Situation: Construction in Australia, 2008; Submission 518

Investing in talent and people
It is people who create innovate firms and who change industry landscapes. People and
human capital represent the key innovation capital stock of the 21st Century. The productivity
of human capital is non-linear and idiosyncratic – smaller companies and smaller countries
can compete globally and individuals can make a difference.
Sustained investment in education and training must be a fundamental plank of any national
innovation policy. Talented people are highly mobile, and there is global competition to
attract the best people.
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Promoting information flows and the freedoms to innovate
Information is the currency of innovation.
Newton famously quipped that we all stand on the shoulders of giants. Our human
knowledge is cumulative: knowledge builds on knowledge. That is why access to knowledge
and the freedom to put that knowledge to use is at the heart of the processes of discovery and
innovation.
There are, however, many barriers to the flows of information and access to knowledge.
These include:
•
•
•
•

•

The privatisation of information as proprietary assets (whether information is selfproduced or held under exclusive licensing);
Proprietary information in the public domain but with severe restrictions on its use
or reuse;
‘orphaned works’ where the copyright owner is unknown or untraceable (such as
often happens with older works under continued copyright protection);
Information in the public domain but where it is difficult to access or reuse because
of its format or state of preservation (non-digitised and often perishing; not
searchable; uncatalogued); and
Tacit knowledge that cannot be codified but that can be shared and developed
through informal social networks and collaborations.

The biggest hurdle to discovery is the classic barrier of ‘not knowing what we don’t know’.
This is why intermediaries and information brokers become important, and why inquiry and
search mechanisms like Google and wikipedia enjoy such widespread appeal and impact26.
Disputes over the extent of prior art in patent litigation highlight the extent to which
information about extant knowledge is astonishingly limited and partial27. Since the third
century BC and the foundation, and regrettable later destruction, of the Library of Alexandria
we have had ambitions for repositories of all knowledge but we still struggle to realise this
ambition. The best hope we have is the digitalisation of knowledge repositories, search
mechanisms which enable us to explore these data vaults, and the freedoms to mine and
exploit these rich seams of knowledge. At present the limited tools at our disposal to
assemble existing knowledge around a subject domain represents a huge economic
inefficiency and a major impediment to purposeful inquiry, compounded by the legal
thickets and uncertainties created by the byzantine outcomes of intellectual property rights
management regimes.

Global integration and internationalising our innovation system
The internationalisation of the Australian economy by the Hawke Government after 1983 was
a break point in Australia’s economic history. The floating of the Australian dollar and the
dismantling of tariff barriers in the 1980s provided the impetus for major structural
adjustment across the Australian economy, leading to major productivity growth and new
industry incentive schemes. Many of our current industry programs were initiated in the
1980s in conjunction with this ‘opening up’ of the Australian economy. We are still reaping
the benefits from these initial moves to open up of the Australian economy, without investing
in appropriate responses to the subsequent, next wave, of globalisation since the 1980s.
Twenty-five years on, therefore, we need a similar major breakthrough with the global
integration of our innovation system. We need innovation policies geared to a rapidly
changing global environment. Since the 1980s the digital revolution has transformed utterly
John Battelle, The Search, Nicholas Brearley Publishing, Boston, 2005
CAMBIA, an Australian based organisation, is working to develop global maps of the state of the art
in knowledge domains, and the related intellectual property holdings.
26
27
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the way we communicate, do business, and tackle research. New business models have
transformed the ways we think about the nature of enterprise. Since the 1980s the collapse of
the ‘second world’ and the integration of Russia and China within the market economy have
changed utterly the topography of labour markets and the geography of consumer demand.
Finally, the great challenges of the 21st century – climate change, renewable energy, food
security, ageing populations and urban congestion – are global in nature and impact and of a
scale beyond the reach of standalone national policy responses. Climate change and
environmental adjustment is arguably the major externality influencing the Australian
economy at the start of the 21st century, particularly as remediation and adjustment issues
affect Australia’s core traditional export industries (resources and agriculture).
We need innovation policies geared to this rapidly changing, massively complex, and highly
uncertain global context and operating environment. This is a priority matter, one that is
crucially important for a relatively small and geographically challenged country like
Australia. Australia’s share of world R&D expenditure is small – 1.3 per cent28. Australia
needs to leverage its less than two per cent innovation global market share to best advantage,
and to parlay the best possible access to the 98 per cent of knowledge and innovation not
created here. We need strategies to avoid being a captive ‘price taker’ in global markets, a
skill base able to tap into emerging technologies and markets, and action to increase inwards
flows of innovation investment, information and talent.
Global connections need to be created and supported by active policy mechanisms across a
range of levels:
•

internationalisation through talent and mobility: attracting talent to Australia,
encouraging a culture of internationally connected researchers and entrepreneurs,
and mobilising and leveraging Australia’s diaspora;

•

internationalisation through business and enterprise: enhancing inward and
outward foreign direct investment in innovation and ensuring Australian firms are
integrated within global supply chains; and

•

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

With a relatively small but well-connected innovation capability Australia stands to gain
significantly by developing more structured and strategic links with the global community.
This policy imperative needs to be pursued at three levels of engagement. First Australia
must now think hard about how it positions itself relative to the world’s major trading
blocks: North America, North Asia and the European Union. In these relations Australia will
always be a pigmy pitted against giants. Secondly, Australia needs to determine how best to
position itself within its immediate geographic region and addressing the cross-cultural
challenges this represents. Finally, Australia should consider who are its natural strategic
allies and ‘like minded’ countries for partnerships to address common innovation challenges.
Just as the smaller producer nations in the World Trade Organisation joined forces as the
Cairns Group to negotiate on agriculture-related issues, so like-minded smaller nations could
form a “2% Club” around innovation challenges. This targeted collaboration could aim to
provide better mutual access to the resources, skills and infrastructure in areas of common
interest involving large scale investment or complexity, and to work together to influence
those multinational forums that set the rules governing innovation activities (including
standards, trade and intellectual property rules).

28

National Science Foundation, Science and Engineering Indicators, Washington DC, 2008
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In many ways oversighting this review has been an immensely frustrating exercise. What we
delivered is an unfinished discussion, and there are many areas which invite deeper
exploration. The submissions and roundtables contributed a wealth of thoughtful comment,
much of which begs to be taken further. In many ways the whole point of a focus on the
importance of innovation is to encourage a continuing dialogue, and to keep questioning our
fixed notions about the way we go about doing things. Personally I was inspired by the
enthusiasm and dedication of the thousands of people I have had the privilege of engaging
with over the course of the Review. It is my hope that government will respond in ways
which makes it easier for people to explore their creative talents, and to maintain this
dialogue. We also need to encourage and make room for the ‘young turks’ in our midst.
Markets, sports competitions, and parliaments function because participants understand the
roles they are expected to play, and respect the roles of others. Innovation systems need and
affect a wide diversity of players. How the players interact, collaborate or compete goes to the
heart of the dynamics of innovation. There is, however, always going to be a nagging tension
in the air, because innovation is about changing things and change creates both winners and
losers. It is competition and contestability that spurs innovation. But as a relatively small
country in a large global market we all have an interest in aligning our efforts around the
basic challenge which is how we carve out a distinctive position in a wider world.
Sporting codes provide a good analogy for government’s role in designing and shaping
market competition and the playing field for innovation29. Sporting codes – whether football,
tennis, golf or another – do not operate on a laissez faire, self-organising basis. The competition
of teams and players operates precisely because there is a supervisory body setting the rules
for the game. You change the rules and you change the game. In football, for example, this may
involve the supervisory body’s decisions on the number of teams in the competition, salary
caps, draft systems for recruiting new players or financial subsidies to keep a critical mass of
teams viable and participating. In all organised sport, there is no ‘natural’ structure. All the
rules of the game are designed to produce the best level of competitiveness. The rules create
the playing field. Change the rules and you will get a different result. In tennis, whether one
plays on grass, clay or synthetic surfaces will advantage some players over others. It is no
different with market capitalism, or the frameworks for participatory democracy.
There can be no ideal innovation blueprint or roadmap. It is a collective journey of discovery.
Our collective mantra should be: “what is the opportunity we might be overlooking?” As a
country we can no longer afford to lead relaxed lives where success is “the survival of the
least uncompetitive”, as one person put it during the Review. In a globalised and networked
world our remoteness and smallness no longer provide a de facto protectionist shield for
uncompetitive firms and industries. We need a coalition of the willing to make sure everyone
understands this. A venturous Australia needs a venturesome industry base– enterprising,
bold, and brave enough to mix it with the best.

My thinking about the role of government in shaping the nature of competitive playing fields owes
much to discussions with Evan Thornley.
29
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