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The Australian Academy of Science
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The home of science
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T H E  A C A D E M Y  W A Y
• 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:

• Parliaments

• Classrooms

• Board rooms

• Newsrooms

• Public square

We bring evidence to decision making 

“Science without policy is 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 

• Drives innovation and progress

• Source of soft (hard?) power and diplomacy

• A national strategic capability, right?
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Over the last decade, the 
percentage of Australia’s GDP 
spent on R&D has fallen

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 R&D intensity has fallen. 

• Australia’s services and resource-

focused economy is one of the least 

differentiated in the world (93rd). 

• 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 

Australia’s research intensity compared to other countries (2021-22) 



Business Expenditure on R&D in Australia



Yet, our national ambitions rely on R&D
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More money needed, but where to spend it?



Does the science capability we 
have match the science we need 
to meet our national ambitions?





5 major forces impacting the Australian 
economy:

1. Population ageing 
2. Technological and digital transformation
3. Climate change and the net zero transition
4. Rising demand for care and support services 
5. Geopolitical risk and fragmentation



Technological transformation

Demographic change

Climate change, decarbonisation and the environment



DEMAND FOR SCIENCE
PREDICTING FUTURE 

WORKFORCE

Education 
and training

Workforce 
and skills

Activities 
and outputs

Expenditure 
and funding

Challenge 
specific data

Compiled public + requested data across government

Data gaps we filled (qualitative and quantitative analysis





The future working population in science



Future population forecasts

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





S T R A T E G I C  
C H A L L E N G E  3 :

 I d e n t i f y i n g  
S c i e n c e  

C a p a b i l i t i e s  
V i t a l  f o r  

A u s t r a l i a ’ s  
F u t u r e

Demand for science capability

All underpinned by fundamental mathematical sciences



Artificial intelligence 

The good

• There has been a large increase in course 
leavers in artificial intelligence. 

• Competitive grant allocations have increased 
(almost doubled) from 2023 to 2024. 

• There has been an increase in both domestic 
and international students at the 
undergraduate and postgraduate levels, but 
the increase in international students in both 
cases has been much greater. 

The gaps

• ARC funding for AI has remained stagnant 
between 2010-2023, with two clear peaks in 
2014 (~$35M AUD) and 2021 (~$30M AUD).

• There has been a decrease in permanent 
skilled migration of computer network 
professionals over the last decade. 

• Only 20% of AI and computer science PhD 
students are female.



Artificial intelligence- international collaborations



Australian AI Publications



Whole of system findings

Reliance on 
international 

collaborators (UA, 
China, UK) 

High-Performance 
Computing - reaching 

end of life.  essential for 
data science, statistics, 
modelling capabilities

Telecommunications - 
faster, more reliable to 

do science and deliver it 
(rural health services)

Multi-disciplinary 
approaches and 

systems thinking is 
essential

Science communication 
to demonstrate the 

value science to 
society and to build 
trust in science by 

addressing 
disinformation

Workforce: 

Train, attract, retain. No 
national strategy

Accelerate science to 
solutions, eg medical 
research into clinical 

practice

STEM education:

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

plumbers for supercomputers



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 (AI and Quantum) and high demand for capabilities 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 capabilities, rather than take a ‘just-in-time’ approach.



Thank you

Actuaries Institute
actuaries.asn.au

Presented at the 2025 All Actuaries Summit



Extra data if asked



24 capability indicators

Year 12 enrolments - No. of students 

ACARA and STEM Equity Monitor

Year 12 enrolments – % of students 

ACARA and STEM Equity Monitor

VET program enrolments 

NCVER

University course leavers

Universities Australia

University enrolments – Undergraduate 

Department of Education 

University enrolments – Postgraduate 

Department of Education

Undergraduate university applications and 

offers

Department of Education

Age structure analysis findings – Age 

structure of people in the workforce with a 

relevant qualification

Current shortages in relevant occupations

Jobs and Skills Australia

Employment projections for relevant 

occupations

Jobs and Skills Australia

Temporary skilled migration – Visas 

Granted

Department of Home Affairs

Permanent skilled migration

Department of Home Affairs

Number of publications 

Dimensions

Proportion of global publications 

Dimensions

Top international collaborators Dimensions

R&D expenditure by sector 

ABS

Business R&D expenditure 

ABS

Higher education R&D expenditure 

ABS

Government R&D expenditure

ABS

Private non-profit R&D expenditure 

ABS

Competitive grant allocations 

ARC

Competitive grant allocations 

NHMRC







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. 









Why do we need Australian geoscientists?

Understand Australia’s mineral resources 
and transition to clean energy

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



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 choices in a 
rapidly changing world.
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