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Dear Ministers,

Please accept our submission into this inquiry fataling of Australia’s research.

In this submission, we

» Benchmark the performance of Australian sciencatikal to our international counterparts

* Show that Australian science is at immediate risb@&ng outpaced by our international
counterparts

» Call for increased and long term investment inte tHigher Education Research and
Development (HERD) sector, through expansion ofding of non-targeted Australian
Research Council schemes, and an increase in blockng in line with the true costs of
research in Australian universities

* Outline recent examples from Monash Universitywyinich ARC-funding of research projects
catalysed research programs of international immestefitting the health and wellbeing of
millions of people around the world

Research and innovation in science are key todhgetitiveness, future prosperity and well-being
of our nation. New discoveries lead to new produsrvices, a sustainable economy and
environment, and the capacity to forecast and oveecemerging economic and environmental
threats to our society. Scientific discovery is tlenerstone on which our economy will prosper, and
it provides the advances that enable us to emhbfec®pportunities that will ensure Australia is

placed as an international leader and innovatargtobal economy undergoing rapid change.

Australia is indeed well positioned to consoliditdestanding as a world leader in scientific reskar
and innovation. Relative to our modest populatiaa,sve undoubtedly leave our mark on the global
stage. We boast, for example, six universities riénak among the world’s top 100

However, Australian science is also at immediagk 0f being outpaced by our international
counterparts. Australia ranked "L.2or research outputs in the most recent assessafiegibbal
research performance (Nature Index 2017 Tables)th®mne hand, this could be interpreted as a
strong contribution that reflects the ingenuity aagacity for excellence of our nation’s researsher
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On the other hand, it must be stated that thisridrion is notably lower than major European
economies, including those of Spain and Italy Haate been operating through years of austerity.

Furthermore, while our nation’s research capaeagygauged by quality outputs, has increased by 7%
since 2013, this increase has been stymied by eaksx of 4.5% over the last two yéarEhis
indicates that strong gains made early duringdkeflve years have since been eroded. These gains
are at risk of further deterioration in the abseofca sustained and long-term strategy of investmen
into basic scientific discovery in our Higher Edtica Research and Development (HERD) sector.
Tellingly, this decrease in quality output over tast two years mirrors a decrease in investment of
14% to the Australian Research Council since 204#3-1

The system of funding to the HERD sector is effitiand effective. The structures and frameworks
are in place to support innovations and advancéeitbasic foundational sciences that are the envy
of our international counterparts. The dual fundaygtem of Australian research, via competitive
grants to researchers and institution-based pedioce block grants, is conceptually appealing and
vital to supporting a healthy HERD sector; althowgg note the associated infrastructure costs fall
well short of the actual cost of delivering sucka@rch. This system enables the academic community
of peers to recommend the highest quality sciemcefiinding through Category 1 Nationally
Competitive Grant Schemes, while provisioning higirforming institutions with the budget to
invest flexibly in building strategic programs efsearch excellence that will lead the world.

However, we are operating in an underfunded syshert in terms of investment into nationally-
competitive grant programs administered throughAbstralian Research Council, and in terms of
research block grants. Many field-leading reseprofects are not funded by the Australian Research
Council, and of those that are funded, many redeiwdittle funding to capitalise on the opportimst
inherent to the project. Furthermore, researchikadtlocations are insufficient to cover the trustso

of research. In 2018, each $100 of Category 1 fumdicquired by Monash University was
accompanied by $23.58 in block funding, which ssléhan half the amount required to cover the
costs of implementation of this research. Thisaters the international reputation of Australia’s
HERD sector in the immediate term, and will havegldasting effects on downstream translation of
science into economic innovations, services anttthea

In 2016, Australian Government investment into bassearch represented just 0.62% of our GDP
lying outside the top 10 for OECD countfie$his is despite the fact that we have the thighést
numbers of researchers working in government agladenieducation sectors per thousand workers in
the OECD. The viability of the HERD sector is not undermirigy a lack of personnel capacity, or
technical expertise. It is undermined by the laékfumding available to pursue and maintain
excellence, as benchmarked relative to our intemal competitors.

Levels of funding to non-targeted competitive gracthemes must be increased in the long term to
entrench Australian research firmly among the werelading innovators. Non-targeted competitive
schemes provide the most effective means to sugigohighest quality and most innovative research.
This is the research that will unlock new doorsd d&meak open new avenues of discovery and
innovation, expanding the boundaries of human kedgé. Australian investment into the basic
sciences benefits and fosters innovation and impagasurable at a global scale.
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The temptation to move towards targeted schemessefirch funding is a mistake. While it may lead
to rapid understanding of a narrow set of reseprarities, it will greatly narrow the diversity of
Australia’s research strengths, and hence capacigspond to future challenges to our economy and
society. This will also threaten the stability afreer structure, and retention, of our most promgisi
rising stars, resulting in short term gains foll@® a decline of the whole sector.

As exemplified time and time again, intellectuaddom in the hands of creative leaders routinely
leads to spectacular and unexpected outcaBsdsw, we outline three recent case studies of Mbna
led projects in the biological sciences, which wkrended by investment through the Australian
Research Council. These programs are now makiegnational impacts, by improving the health
and wellbeing outcomes of millions of people acribgsglobe, securing economic benefits for the
long term, and by assuming the world leadershipraotecting some of our globes most treasured
environments for future generatiorfhese case studies represent just a small fracfiemamples
across Australia, whereby funding of foundationesearch through non-targeted competitive
schemes provided the mechanism for researcheranisggamultiple cutting-edges of scientific
endeavor, to deliver conceptual innovations. Thm@sevations were then directly translated to impact
and benefits at the global scale.

Case study 1.The scientific platform underpinning thé/orld Mosquito Program (formerly
Eliminate Dengue), which runs out of Monash, was founded on eigieccessive Discovery Project
grants from 2003. This funding allowed Prof ScotNélll and his team to understand the capacity
of the intracellular bacteriumolbachia, to achieve “pathogen-blocking”. The research team
successfully provided the proof-of-concept that qui®es, when infected witkolbachia, were
much less likely to transmit Dengue and Zika visugsehumans. This platform of discovery research
grew into a global program of innovation and impactderpinned by further funding through the
Bill and Melinda Gates Foundation Grand Challenigésative, an NHMRC Centre of Excellence
grant and two successive NHMRC Program grants. pragram is focused on improving global
health conditions and strengthening the capacityoodl communities to reduce the threat of
mosquito-borne diseases. To date, the programrbéscped an estimated 1.6 million people, across
six countries spanning Asia (Indonesia, Vietnanoyt8 America (Brazil, Columbia) and Australia,
from the effects of these diseases. The programetasitly been expanded to include a further seven
countries (Sri Lanka, India, Kiribati, Fiji, Mexicdlew Caledonia and Vanuatu).

Case study 2Prof Ros Gleadow from the School of Biologicaleé3uies at Monash has developed a
world-leading research program focused on improvouy security in the face of climate change.
One example of this comes from the impacts of Beearch into the effects of climate change on
Cassava. The edible root of the Cassava plantnsutned by more than 1 billion people daily. A
major problem, however, is that the root accumslat@nide, causing ill health, paralysis and death,
with children the most vulnerable to the effectieddlow and her team have helped reduce the risks
to human health from cyanide poisoning by demotisggahat extra care in processing is essential
when cassava tubers are harvested from drouglssstieplants. Her program has led to changing
attitudes and safer practices amongst subsistancefs in the Pacific Islands, Mozambique and the
Democratic Republic of Congo. Foods imported intos#halia are also now routinely tested for
compliance with safety standards pertaining to meievels — standards that Gleadow’s research
helped shape. The foundational research that uned\ke climatic effect on cyanide levels in roots
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crops in this area was funded through two ARC Lgek#&rojects and two Discovery Projects to
Gleadow over 12 years.

Case study 3Three Discovery projects since 2012 enabled Pmieh Chown of Monash’s School
of Biological Sciences to resolve the fundamentatpsses and physiological drivers determining
the diversity of insects and invasive species witmd across continents. This knowledge led to a
key roles for Prof Chown with tHgeientific Committee on Antarctic Research (SCAR), where he now
serves as President. SCAR provides leadership atal-ddiven advice into the governance,
administration and environmental policy in the Antec, and Prof Chown is now overseeing the
implementation of the committee’s five year stratggan. Discovery Project funding to Prof Chown
also facilitated fundamental insights into envir@ntal change, which were key the development of
a major interdisciplinary research project titlévitalisng Informal Settlements and their
Environments (RISE) The aim of RISE is to improve environmental anchhn health conditions in
slums, and it is supported by a $14M grant from \tellcome Trust’'s “Our Plant, Our Health”
program. The focus of RISE will be on informal ketients in Fiji and Indonesia, and currently the
Asian Development Bank is preparing the financihga infrastructural programs, for integration
into these countries.

The available data, summarised in this submissionfirms Australian researchers are performing
admirably and efficiently relative to our interr@tal counterparts, punching above our weight per
dollar of investment. This is possible because system of funding is effective, and importantly
equitable. We applaud the Australian Governmemtte focus on ensuring equity and diversity in
our HERD workforce, through equity in funding outees, and for the continued support of our early-
and mid-career researchers through the DECRA athdéd-&ellowship Schemes. These schemes are
vital for ensuring the long term viability of ourBRD sector.

However, careful analysis of these data indicatessector is at risk of being outpaced, resulting
from under-investment into Australian Research @duron-targeted grant schemes (Discovery and
Linkage Projects). This has implications. New knedge and new skills leads to new products,
greater efficiency in services, and diversity, lresce and sustainability of our economy.

Foundational scientific discovery provides the mefective means of overcoming our national

challenges and ensuring that Australians can bephsed to transition into the jobs of the future,

to continue to receive world-standards of qualéglth care, to live in a sustainable environmendt an

receive the opportunities and services they deserve

As a nation, we can, and should do better, to seour children’s futures as a nation built on
prosperity through innovation. This requires a ckead long term vision for funding of our higher
education sector. We call for a long term, bipartistrategy to increase levels of investment into
HERD to levels comparable with other OECD leadeth whom we aim to be outperforming. This
will provide the appropriate level of resourcingta researchers, and the level playing field nesgli

on which we can best make our mark as global lsaderesearch discovery, innovation and
development.
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In summary

e Australian science is performing admirably relative to our OECD counterparts, relative to
percentage investment of GDP

e Australian Government investment into basic research lies outside the top 10 OECD countries

e Australian science is at immediate risk of being outpaced by our international counterparts

e Non-targeted competitive schemes provide the most effective means to support the highest
quality and most innovative research

e We have provided three recent case studies from our own School of Biological Sciences

e We call for a long term, bipartisan strategy to increase levels of investment into HERD, to
levels comparable with other OECD leaders

e This should be effected through expansion of funding of non-targeted Australian Research
Council schemes, and an increase in block funding in line with the true costs of research in
Australian universities

Yours faithfully,

A/Prof Damian Dowling Prof Moira O’Bryan

Research Director Head of School

A/Prof Bob Wong Prof Dustin Marshall

Deputy Head of School Director, Centre for Geometric Biology

School of Biological Sciences
Monash University
Clayton 3800 Victoria
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