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We bring evidence to decision making

THE ACADEMY WAY

Independent

Evidence-based

Non-partisan

Reliable

Respectful of knowledge sources

Convene scientific experts

Shape the science system

Translate the vast knowledge of our Fellowship and the

research community so it is fit for purpose for:

Q .

Parliaments
Classrooms
Board rooms
Newsrooms

Public square
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Science

"Science without policy (s science. Policy
without science is gambling.”



Science

* Generates knowledge for public good
* Deepens understanding of natural world and ourselves

* Fosters solutions for economic growth, productivity,
national security, health, quality of life, democratic
institutions, and environment

* Creates jobs
* Drivesinnovation and progress

* Source of soft (hard?) power and diplomacy

* A national strategic capability, right?
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@ Gross @ Business @ Higher Education ® Government
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Over the last decade, the

percentage of Australia’s GDP
spent on R&D has fallen

Percentage of GDP (%)

R&D expenditure as a % of GDP (1992-2022)



Australia’s investment compared to the OECD
average.

Source: OECD Main Science and Technology
Indicators; Australian Bureau of Statistics
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Australia’s research intensity compared to other countries (2021-22)

GERD as %
of GDP
(2021-22)

A

Israel
5.80

OECD Average 2.7%

A

United
States
3.59

A

United
Kingdom
2.91

Increase in GERD as Decrease in GERD as
% of GDP since 2012 o, of GDP since 2012

GDP (2021)

Australia’s R&D intensity has fallen.

Australia’s services and resource-
focused economy is one of the least
differentiated in the world (931).

Australia’s productivity growth has
slowed since the mid-2010s

Australia’s public investment has shifted
steadily toward near-term translation
and commercialisation, eroding the
foundational research base that fuels
long-term impact.

Weakens the pipeline of discovery and
opportunity to innovate



Business expenditure on research and development (BERD)

$20.6 0.9% GDP > 50% BERD in Large business
Billion 2021-22 Australia from BERD is in decline
(2021-2022) (OECD average at SMEs (From 68% to 45%
1.99% GDP) 2010-2021)

Business Expenditure on R&D in Australia



Yet, our national ambitions rely on R&D

The Priority Areas Declaration outlines the 7 key sectors as shown below:

Renewables and
low emission
technologies

Products related to
renewable energy,
decarbonisation,
energy efficiency
and waste reduction,
recovery and
recycling.

Enabling
capabilities

Products and
technologies

that support the
advancement of
Australia's industrial
capability.

Defence capability

Products that are
wholly or primarily
foruseinorin
connection with
defence.

Value-add in
resources

Activities and
capabilities that
generate products
with more value from
Australia's mining
industry and resource
base.

Value-add in
agriculture,
forestry and
fisheries

Activities and
capabilities that
generate products
with more value from
Australia’s primary
industries.
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Medical science

Products for
therapeutic use.

Transport

Vehicles and parts for
aircraft, road vehicles,
rail vehicles and
ships. Products and
components used in

infrastructure. @

ABOUT

Challenges

There are six challenges we are assisting the nation to overcome, and turn to Australia's unigque

advantage:

Health and wellbeing: Enhance the health of Australians through preventative, personalised,

RESEARCH

biomedical and digital health services.

Food Security and quality: Achieve sustainable security through new AgriFood products,

technology and innovation for Australia

Secure Australia and region: Help safeguard Australia from threats (terrorism, regional

WORK WITH US

instability, pandemics, biosecurity, disasters, and cyber- attacks).

Resilient and valuable environments: Enhancing the resilience, sustainable use, and value of
our natural and built environments, including by mitigating and adapting to the impacts of
climate and global change.

Sustainable energy and resources: Build competitiveness, sustainability and security,
nationally and regionally, of our energy and minerals systems and resources while lowering

emissions to Net Zero.

Future Industries: Help create Australia's future industries and jobs by collaborating to boost
innovation performance and promote Science, Technology, Engineering and Maths (STEM)

skills.

Protecting
and restoring
Australia’s
environment

CAREERS

4

Building a
secure and
resilient nation

Elevating
Aboriginal and
Torres Strait Islander
knowledge
systems

Supporting
healthy and
thriving
communities

2 Australian Government

Defence

Priorities

Transitioning
toanetzero
future

Defence Innovation,
Science and Technology




More money needed, but where to spend it?

Business Council says Australia needs to boost R&D Investment

1 January 2025

The Business Council is calling for an overhaul of Australia’s research and development expenditure threshold to help make Australia a more
competitive place for investment and the commercialisation of new products. Business Council Chief Executive Bran Black said private sector...

Set a 3% R&D target and
double the dollars for
discoveries

Universities

Accord

AUSTRALIA 13 MAR 2024

Science groups reiterate calls for 3%
R&D spending target

By Jenny Sinclair in Melbourne

GROUP
OF EIGHT
AUSTRALIA

Australia’s Research and
Development (R&D) Intensity:

A Decadal
Roadmap
{0 3% of GDP

Group of Eight (Go8) Universities Report
to the Australian Government
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Does the science capability we
have match the science we need
to meet our national ambitions?




aaaaaaaaa
AAAAAAAAA
Science

AUSTRALIAN SCIENCE,
AUSTRALIA’S FUTURE

SCIENCE 2035



5 major forces impacting the Australian
economy:

Intergenerational
Report 2023

Australia’s future to 2063

Population ageing

Technological and digital transformation
Climate change and the net zero transition
Rising demand for care and support services
Geopolitical risk and fragmentation

s whe
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Technological transformation aa
Demographic change

Climate change, decarbonisation and the environment
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Compiled public + requested data across government

S o2

Education Workforce Activities Expenditure Challenge
and training and skills and outputs and funding specific data

Data gaps we filled (qualitative and quantitative analysis

@ ©

PREDICTING FUTURE
DEMAND FOR SCIENCE WORKFORCE




About this data

Publications

Open access

Publications by state
or territory

Collaboration - Time

series

Select field of research

Collaboration -
Compare

Collaboration - Map

Collaboration - Other

Patents, start-ups and
VC investment

Agricultural,
Veterinary and F...

Biomedical and
Clinical Sciences

Earth Sciences

Environmental
Sciences

Information and
Computing Scien...

Physical Sciences

Biological Sciences

Chemical Sciences

Engineering

Health Sciences

Publications with Australia's top 10 collaborators in selected field and time period
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Country
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The future working population in science

Deaths Graduates

S

pi,x+1,t+1 — pi,x,t o Di,x,t _Ri,x,t + Ni,x,t + Gi,x,t: X = 15; 16; o

N

Workers aged x at start of year t Retirements Migration
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Future population forecasts

500 1
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3001
2001
1001

Number of working scientists

7500 1
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Forecast of Working Population by Discipline

Natural and Physical Sciences

2025 E 2035

Forecast Year

Physics and Astronomy I

Mathematical Sciences I

Chemical Sciences

2000 1

1000 1

600 1

4004

2001

Earth Sciences I

6001

4001

2001

2000 1

1000 1

Natural and Physical Sciences (n.f.d.)l

20 30 40 50 60 70 80 90 100

20 30 40 50 60 70 80 90 100

Age

20 30 40 50 60 70 80 90 100

Figure 23: Projected age distribution of the working population in 2025 and 2035 across scientific
disciplines. The shaded regions represent the 90% prediction intervals, and the solid lines

indicate the mean estimates

for each year.

Physics and astronomy — Ageing workforce

Mathematical sciences —Expansive workforce

Chemical sciences — Stationary workforce

Earth sciences — Ageing workforce

Biological sciences — Ageing workforce

Other natural and physical sciences — Expansive workforce

Natural and physical science — Ageing workforce



Forecast of Working Population
Mathematical Sciences

Forecast Year 2025 2035

2000 4

1000 +

Number of working scientists

20 30 40 50 60 70 80 90 1 [.]D

Figure 34: Forecasted age distribution of the working population for Mathematical Sciences in 2025 and
2035, comparing changes over 10 years. Shaded areas represent 90% prediction intervals.



Demand for science capability

_1:._
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STATISTICAL
ANALYSIS

i

MODELLING

Be-b

Al in Science

-

CLIMATE
SCIENCE

Data science capability is eszential to almost all areas of stence
given the increasinaly data-intensive nature of research. Data
science capability will help us maximize use of technalogies such
as high-performance computing, artificial intefigence and remote
senging. Data stience also helps businesses understand and wse
their data for Innovation.

Statistical anabysie = a foundational capability that erables us to
make sense of data, find patterns and make decisiors. Statistical
analysis helps answer questions abaut Australia’s changing
population, understand climate risks, develop algarithms for
machire kearning and identify trends in health data.

Modelling capability = essential to a range of scentific fields to
understand, predict and explore complex systemns. Developing
ard understanding |ocal and global madels helps us understand
and make deciions in areas such as cimate change ard extreme
weather, public health, bicsecurity and quantum computira.

Antificial intelligence (A1) & shaping the practice of science and
transforming industries. Cwer the rext decade, Australia will need
expertize in artificial inteligence to enable the resparsible
development ard adoption of Al toals.

Climate sclence provides the fundamental knowledge that
Awstralia needs to urderstard chmate risks to our ecaramy,
busiresses and envircnment. Knowledae from climate science
informs predictions and projectiors that enable us to anticipate
and respond to the impacts af climate change.

Agricultural sclence will support precision agriculture, agriculture
sector adaptation to climate change ard innovation to reduce
greenhouse gas emissions. This capabiity will contribute to food
sacurity and bicsscurity as our population and environment
changes.

2

—

BIOTECHNOLOGY

0

GEOSCIEMCE

&

EPIDEMIOLOGY

o4

BATERIALS
BCIENRCE

All underpinned by fundamental mathematical sciences

Biotechnology uses biclogical processes to develop new
technalogies and sclve problems in medicine, agriculture,
industry and the environment. Biotechnology capability is in
demard for apphcations such as personalised medicine, rapid
drug development, enhanced craps and the development of
miare sustainable materiak ard chemicals.

Geoscienca capability underpins various aspects of Australia's
econoamy, society and environment. It is exzential to map our
natural resources, such as critical minerals, which are necessary
for decarbonisation and energy transition. Geoscience also helps
us explore cotions for carbon capture and storage, manage
grourdwater systerns to support water security and predict and
mitigate the impacts of natural hazards.

Epiderniology helps us understand and respond to health threats

in an uncertain world. it enables early detection of disease
outbreaks, monitoring of the spread of dizeases and
understanding of who is at risk. As our population grows and
changes, capabiity in epiderniclogy will support health system
planrning ard infarm public health policy.

Materials sciance develops the new materiak that underpin new
techralogies. Materials science contributes to innowvation,
sxtainability and economic opportunities throwgh development
of semiconductors, superconductors, sustainable energy
techralogies and circular economy solutions.



Artificial intelligence

The good The gaps

e There has been a large increase in course e ARC funding for Al has remained stagnant
leavers in artificial intelligence. between 2010-2023, with two clear peaks in

e Competitive grant allocations have increased 2014 (~$35M AUD) and 2021 (~S30M AUD).
(almost doubled) from 2023 to 2024. e There has been a decrease in permanent

e There has been an increase in both domestic skilled migration of computer network
and international students at the professionals over the last decade.
undergraduate and postgraduate levels, but e Only 20% of Al and computer science PhD
the increase in international students in both students are female.

cases has been much greater.
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Artificial intelligence- international collaborations
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Publications in each year for the selected country/territories (Criteria: see below)
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Australian Al Publications

Publications in each year. (Criteria: see below)
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Whole of system findings

Reliance on High-Performance Telecommunications - Multi-disciplinary
international Computing - reaching faster, more reliable to approaches and
collaborators (UA, end of life. essential for do science and deliver it systems thinking is
China, UK) data science, statistics, (rural health services) essential

modelling capabilities

Science communication
to demonstrate the
value science to
society and to build
trust in science by
addressing
disinformation

Workforce: Accelerate science to STEM education:

solutions, eg medical

research into clinical
practice

Train, attract, retain. No
national strategy

Declining domestic PhDs;
Vocational training fore.g.
electricians to decarbonise,

plumbers for supercomputers
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Modernising Research Infrastructure

Essential to conduct cutting-edge research and co-operate with scientists abroad

National agency infrastructure, eg the OPAL reactor at the Australian Nuclear Science and
Technology Organisation (ANSTO), the Australian Centre for Disease Preparedness, and the
Marine National Facility.

Critical gaps exist = next-generation high-performance computing, satellite capabilities, and
coordinated climate science.

Rapid evolution of technologies (Al and Quantum) and high demand for capabllities such as
high-performance computing and data.

Scale of infrastructure required to support research and innovation into the future may be
beyond the abilities of an individual nation to fund and host.

Australia’s approach to investment in research infrastructure must evolve to strategically grow
our capabillities, rather than take a ‘just-in-time" approach.
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Extra data if asked



Number of publications

24 capability indicators Dimensions

Proportion of global publications
Dimensions

Top international collaborators Dimensions

Year 12 enrolments - No. of students Age structure analysis findings — Age R&D expenditure by sector
structure of people in the workforce with a
relevant qualification

Current shortages in relevant occupations

ABS
Business R&D expenditure

ACARA and STEM Equity Monitor
Year 12 enrolments — % of students

ACARA and STEM Equity Monitor

VET program enrolments Jobs and Skills Australia
Employment projections for relevant
NCVER occupations

ABS
Higher education R&D expenditure

ABS

University course leavers Government R&D expenditure

Jobs and Skills Australia
Temporary skilled migration — Visas
Granted

Universities Australia
University enrolments — Undergraduate

ABS
Private non-profit R&D expenditure

Department of Education
University enrolments — Postgraduate

ABS
Competitive grant allocations

Department of Home Affairs
Permanent skilled migration
Department of Education

Undergraduate university applications and
offers

‘ Department of Education

Actuaries
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ARC
Competitive grant allocations

Department of Home Affairs

NHMRC



About this data

Publications

Open access

Publications by state
or territory

Collaboration - Time

series

Select field of research

Collaboration -
Compare

Collaboration - Map

Collaboration - Other

Patents, start-ups and
VC investment

Agricultural,
Veterinary and F...

Biomedical and
Clinical Sciences

Earth Sciences

Environmental
Sciences

Information and
Computing Scien...

Physical Sciences

Biological Sciences

Chemical Sciences

Engineering

Health Sciences

Publications with Australia's top 10 collaborators in selected field and time period
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Country
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About this data

Publications

Open access

Publications by state

Collaboration - Time

Collaboration -

Collaboration - Map

Collaboration - Other

Patents, start-ups and

or territory series Compare VC investment
Proportion of Australian publications that are open access in selected field Select field of research
Open access status @Al OA @ Closed Physical sciences Ny
100%
Open access Australian publications by year and type in selected field
Type of open access ®Eronze @ Gold @ Green @ Hybrid
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o T
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500
20%
0
0% 2015 2020
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® On this page:
» Data exported from Dimensions.

= See "About this data” for definitions of open access types used by Dimensions.



Geoscience capability highlights

Over the last decade, the number of university
students completing university geoscience
qualifications have fallen.

Research publications are lower than a decade
ago, and have fallen as a proportion of global
publications.

Permanent skilled migrants in these fields have
dropped significantly in the past decade.
There are current workforce shortages of
geologists and geophysicists.

Projected over the next 10 years, Australia’s
earths science workforce is aging.
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Forecast of Working Population
Earth Sciences

Forecast Year 2025 2035
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Age

Figure 44: Forecasted age distribution of the working population for Earth Sciences in 2025 and 2035,
comparing changes over 10 years. Shaded areas represent 90% prediction intervals.
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Occupations - Occupations - Time| Occupations - Perception of Employer Science

A hi f : N ; L, 15 Migration - P Migration - P; .
bouktisdate: | [Bescarchworkforoe Demand series Characteristics science satisfaction gmalion=Fat1 Igpetion=Fore representation on.

National shortage rating Shortage driver Select type of occupation Select occupation

University STEM-qualified occupations v Geologists, Geophysicists and Hydrogeologists v
Shortage Suitability gap
Projected employment growth (national)

Shortage rating by state and territory 20K
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£
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Month and year
Internet vacancy index (national)
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Tasman S
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" Microsoft Bing © 2025 TomTom, © 2025 m!wm © OpenStrestiap. Jerms 2014 2016 2018 2020 2022
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On this page:
= Jobs and Skills Australia datasets: Skills Priority List, Employment Projections and Internet Vacancy Index.
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Skilled permanent migration by occupation =

Occupation ® Geologists, Geophysicists and Hydrogeologists
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Why do we need Australian geoscientists?

Infrastructure to support the
transport and energy needs
for a changing population

Understand Australia’s mineral resources
and transition to clean energy
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Underpinning challenges 1. National capability

Australia lacks industrial diversity, making
it susceptible to external shocks like
trade disputes, extreme weather events,
pandemics, and military conflicts.

2. Education and science literacy
The role of education and science literacy
in ensuring the Australian public is

equipped to make informed choicesin a
rapidly changing world.
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