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Part One Why Australia needs science.
Good evening and thank you for inviting me to speak tonight.

It's a pleasure to be here this evening to take a moment, in your company, to think
about where Australia’s science and technology future is headed. Beyond this, to
think about why Australia’s scientific future matters for our economy.

Since the industrial revolution, the growth of economies throughout the world has
been driven largely by the pursuit of scientific understanding, the application of
engineering solutions, and continual technological innovation. Some studies have
shown that in the US, as much of 85% of growth in per capita income was due to
technological change, even before the information-technology revolution®.

It is easy to see why. Much of our everyday lives in Australia are the product of
investments in research and in the education of scientists and engineers. We enjoy
and rely on world travel, inexpensive and nutritious food, easy digital access to
entertainment, instant communication, laptop computers, even knee and hip
replacements... no jokes about my age here please.

From the mighty to the mundane, innovation, especially in science and technology, is
at the crux of economic development.

But to most of you I'm sure, this is nothing new. A survey by GE found that 86% of
Australian business leaders agree that innovation is the main lever to create a more
competitive economy. Almost the same proportion (85%) felt innovation investment
was the best way to create jobs?. In fact, a recent OECD report estimated that
innovation influenced as much as 50% of economic growth in developed nations®.

The U.S. Department of Labour has estimated that scientific innovation has produced
roughly half of all U.S. economic growth in the last 50 years. The science,
technology, engineering and mathematics (STEM) fields and those who work in them
are critical engines of innovation and growth: according to one recent estimate, while
only about five percent of the U.S. workforce is employed in STEM fields, the STEM
Workforsce accounts for more than fifty percent of the nation’s sustained economic
growth.
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And there is a global perception that a workforce with a substantial proportion
educated in Mathematics, Engineering and Science (MES) is essential to future
prosperity. Just one example, Europe.

The Rocard Report reviewing science education in Europe states the availability of
highly qualified science and technology professionals is a key factor for the
establishment, import and success of high-tech industry in the European Union.
Europe should be in a position to anticipate rather than follow demand as it moves
towards a knowledge based economy. Furthermore the link between the local
availability of a highly skilled workforce and investment decisions as regards, for
example, the location of R&D facilities is very apparent in global economic terms. It
includes the recommendation, because Europe’s future is at stake decision-makers
must demand action on improving science education from the bodies responsible for
implementing change at local, regional, national and European Union level.®

The good news for us is that as a developed country, we punch well above our
weight. With 0.3% of the population, we produce around 3% of the world’s scientific
publications. But as the developing world begins to enter the fold, this may not
always be the case.

So the bad news is, it is clear that our production in graduates in The sciences,
technology, engineering and mathematics (STEM) is not what it could be- or needs
to be.

And perhaps our economy is already beginning to show the signs. In Australia, our
rank on the global competitiveness index has been steadily falling for the past
decade — last year we were ranked 20" overall. In 2001 we were 5.

Israel on the other hand has been stable in the low 20s, (though 15™ in 2006), was
22" overall in 2011 and ranked 6" in innovation.

As you drill down deeper, there are even more troubling figures. In the latest report,
we rank 27th on capacity for innovation. On availability of scientists and engineers,
we ranked 60", out of 142, just scraping into the top half. On the availability of
scientists and engineers, Israel ranked 10™.

Science is a fickle beast, ignore it for one minute and you will spend years trying to
catch up. Australia should fear the abruptness with which a lead in science and
technology can be lost—and the difficulty of recovering the social and commercial
benefits once that lead is lost. Why? Because there are certain areas that Australia is
struggling in, and we must do better.

The fact of the matter is, that without the knowledge-intensive enterprises that lead to
discovery and new technology, our economy would suffer and our people would face
a lower standard of living®. Australian business leaders have a responsibility to our
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economy. The World Economic Forum reports that in the long run, standards of living
can be enhanced only by technological innovation®.

Part Two - Scorecard on science

In my office we are coming to the end of a six month long exploration into the health
of Australian science — where we are doing well and where our vulnerabilities lie. The
report is yet to be published but we are starting to get a very good idea about how we
are faring. Two areas of particular concern are agriculture and engineering. They're
also particularly relevant in this forum, since Israel and Australia are quite similar.
Both Australia (6%) and Israel (18%)'° have a small percentage of arable land and
face harsh weather conditions but in spite of, or perhaps because of this, both
perform above what might be expected given our population size in agricultural
technologies.

Israel, with 0.1% of the global population, produces about 0.5% of the world’s
agricultural science publications and Australia produces about 4% of global
publications, with 89% growth in outputs from 2002-2010". In a population of only 20
million, but with 400 million people reliant to some degree on our agricultural science,
it is important that our agricultural production and our innovation in agriculture,
continues to be strong.

But in Australia, only half of one percent of university students take agriculture. In
2010 we had only 743 graduates in agricultural science. That same year,
approximately 4500 agricultural science jobs were advertised*?. They are some scary
figures.

At the beginning of the 20" century, 38% of the labour force was used for farm work.
Developments in plant and animal genetics, husbandry and machinery have reduced
that figure to 3%"3. And for the economy, modern agriculture has exceptionally high
returns on investment for public funding - for member countries of the OECD it is
estimated at 45%."* But despite a smaller workforce and greater returns, the
Australian agricultural industry is becoming more and more vulnerable as student
enrolment numbers continue to fall.

In engineering the story is similar.
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Australia produces less than half of its annual engineering workforce needs, with only
around 6000 graduates annually. In the road sector alone, we will need an additional
4000 engineers over the next 8 years'®. The peak body Engineers Australia has
reported that there is a shortage of 20,000 engineers right now.*®

So let’s take a look at our system. Australia ranks 19" on the global competitiveness
index for the quality of math and science education, and yet we have huge shortages
in areas crucial to our sustainable future. The problem is not just confined to
engineering and agriculture — mathematics and statistics are also vulnerable. In
comparison, Israel ranks 79" for quality of math and science education, but from its
rank of 10™ in availability of scientists, we can assume they have very few shortages.

Something is going wrong. We have strong research outputs and quality education
and yet our students are not interested in these degrees. At Prime Minister Gillard’s
request, in a week’s time, | will be submitting recommendations on how to increase
the number of students taking maths and science in high school and universities.

As part of my findings, | will be strongly advocating to engage industry and bring
cadetships back to the forefront of university degrees. Students often disengage from
mathematics and science because they cannot see real world applications of their
studies. But cadetships give students the chance to see the relevance of their work,
the potential they hold to improving the quality of life of Australians. So | encourage
you all to consider the possibility of cadetships in your own organisations — whether
scientific or not.

Part Three - Future to 2025

| said earlier that Israel and Australia were similar. In terms of arable land, climate
and water supplies, this is true. But on the global scientific stage there are even more
similarities.

On the global impact of our research, measured by citations, Australia and Israel
share three of their top four fields: physics, pant & animal sciences and space
sciences’’.

In terms of the percentage of papers produced relative to percentage of world
population, the figure is exactly the same — 9.4 for both Australia and Israel®.

On international collaboration, over 40% of both countries’ papers have international
co-authors®™.

And yet despite the similarities, Australia and Israel’s international collaboration
together is remarkably small. Less than 4% of Israel’s international collaborations
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feature Australian co-authors, and only around 1% of Australia’s papers feature
Israeli co-authors®.

While this Chamber might be working hard to build strong relations with Israel
business, we must also seek ways to engage more on scientific and innovative
levels. If innovation drives business organization, then science, the innovation force,
will have to be more closely integrated with business for the well being of both.

Because, according to the OECD, whose analysis essentially echoes our own
common sense, knowledge is the main source of economic growth and improvement
in the quality of our lives?!. Nations which develop and manage effectively their
knowledge assets perform better.

So looking to the future, how do we better manage our knowledge assets? According
to the World Monetary Fund, Australia is becoming less competitive each year. To
improve this, to turn this around by 2025, we need a sustained commitment to the
education of more scientists and more engineers. We need a sustained commitment
to international collaboration, not just those close to us geographically, but those
close to us in science.

We must also, as businesses, foster innovation and seek new markets and new
ways of achieving efficiency. The power of research is demonstrated not only by
single innovations but by the ability to create entire new industries. Despite
Australian scientists and engineers developing the breakthroughs in photovoltaic’s,
we all but missed the boat on these technologies. We must ensure that we are in a
position to commercialise our research when it comes around. New industries in
science and technology will be some of the nation’s most powerful economic drivers.
Nanotechnology for example is estimated to be worth $50 billion to the Australian
economy by 2014%,

Increasing the level of innovation in Australia is a complex task that has no simple
solution. However, ensuring we have the graduates to do it and working with our
developed nations to increase our knowledge are solid steps in the right direction.
And industry has a large role to play.

Thank you.
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