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The context



1. WHY BETTER SCIENCE 

MATTERS



Slower growth of total factor 

productivity
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Old-age dependency ratios are projected to at 

least double in most G20 countries by 2060

Source: Fiscal challenges and inclusive growth in ageing societies (OECD, 2019)

Number of people older than 65 years per 100 of working-age (20-64)



People with dementia per 1000 

population, 2021 and 2050

Source: Health at a Glance (OECD, 2021)



Ultra-light materials –
possible uses in 
improving fuel 

efficiency in aerospace

Willow glass – strong 
flexible ultra-thin glass, 
for low-cost solar cells

Breakthroughs in climate-relevant 

fields, such as materials science

https://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiyg_Gi1MDYAhXIA8AKHVNrADwQjRwIBw&url=https%3A%2F%2Fwww.extremetech.com%2Fextreme%2F160329-corning-willow-glass-used-to-make-flexible-solar-power-roofing-shingles-could-lower-the-cost-of-solar-power-significantly&psig=AOvVaw1sHydzuti9TVOoGX45Axj8&ust=1515235929631512


But are we facing a slowdown 

in research productivity ? 

Is science getting harder ?



And recent attention to the 

productivity of research spurred by



Information overload 
(annual number of scientific publications, 1996-2018)
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Source: OECD calculations based on Scopus Custom Data, Elsevier, 

Version 5.2019.

100,000 
scientific 
papers on 

coronavirus 
in year 1 of the 

pandemic



Creating a knowledge burden ?



Discovery getting harder ?

1686

1884

1973

Thanks to Prof. Hugh Cartwright, Oxford University



AI : Coming to scientific 

knowledge in new ways 



Prediction 



Generating hypotheses from vast 

datasets 

LHC – 300 quadrillion bytes 
per minute



Finding undiscovered public knowledge 

(knowledge we don’t know we have) 

Book 1 shows “A affects 

B” 

Book 2 shows “B affects 

C” 

Then “A may affect C”



Novel simulation 



Revolutionising 

microscopy



Elicit – (Ought.com) - AI Research 

assistant – using GPT3



Many other possible AI applications 

in science

Planning 

experiments 



Robot scientists

Closed-loop cycles of experimentation
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Professor Ross King in front of Adam, 

the robot scientist 

Triclosan – works against wild-type and drug resistant
Plasmodium falciparum, and Plasmodium vivax.

2008-2015 Eve – Drug Design for Tropical Diseases
Williams et al. (2015) Royal Society Interface, DOI 10.1098/rsif.2014.1289 



Effects on research 

productivity ?



Robot scientist

Lowers various types cost



Robot chemist at the University of 

Liverpool

AI lets it explore almost 100 million 
possible experiments, choosing which 
to do next based on previous test 
results. 
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Operates for days, stopping only to 
charge its batteries.



Robot chemist at the University of 

Liverpool

AI lets it explore almost 100 million 
possible experiments, choosing which 
to do next based on previous test 
results. 

Can operate for days, stopping only to 
charge its batteries.

Automatically records all metadata 

Approx 15% of cost of experiments by 
humans 



Cost savings
Intelligent data sampling 

saves compute $$$



Intelligent research assistants : 

to save time and money 

• 400 years of researchers’ time spent

preparing unfunded grant

proposals for a single health

research fund in Australia (Herbert et

al., 2013).

• The time cost of peer review was

USD 1.5 billion in 2020 in the US
(Aczel, Szaszi and Holcombe, 2021)



Can public policy help ?



Ambitious multi-disciplinary 

programmes



Multi-disciplinarity 

AI-ML



Ambitious multidisciplinary 

programmes



Less than 6% of all LBD publications 

can be mapped to at least one SDG 



Bring industry, roboticists and domain 
specialists together

Strengthen data governance



Computational resources

• National labs, industry 
and academia could work 
together to nurture AI 
ecosystems for tertiary 
education



Computational resources

• National labs, industry 
and academia could 
nurture AI ecosystems for 
tertiary education.

Explore pooling resources 
internationally 



Curricula

➢ Standard bio-science education 

doesn’t address how to search for 

new hypotheses. 

➢ New PhD programmes based on

knowledge synthesis – aided by AI

➢ Promote research software engineers 

and engineering



Public R&D can advance the 

field in a variety of ways



Invest in developing new tools for AI 

in science 



A narrowing of AI research

AI 
R&D 
$$$

Multiples of public 

$

Growing faster

21% of AI PhDs 

went to industry in 

2004. 70% in 2020.



A narrowing of AI research

AI 
R&D 
$$$

Elite universities

Data and compute 
intensive 

deep learning

Research diversity



A narrowing of AI research

AI 
R&D 
$$$

Elite universities

Data and compute 
intensive 

deep learning

Research diversity

Industry models 
are on  average 29 
times larger than 
academic models 

(2021)



Foster more blue sky thinking

More funding streams 

and/or publication 

processes to reward 

novel methods



Funders could help develop 

specialised tools to enhance 

collaborative human AI teams

AI



Research governance



What do ChatGPT and LLMs 

mean for science? 



Dangers of dual use AI in drug design

Publicly 

available data

AI molecule 

design

Minimise toxicity

Maximise toxicity



Dangers of dual use AI in drug design

Publicly 

available data

AI molecule 

design

Minimise toxicity

Maximise toxicity

What to do?

• High-level recognition of this danger is 

needed 

• All parts of the science system have a 

role in responding

• Could draw on existing frameworks for 

responsible science – but technology-

specific measures are needed too 



A fast-moving field 

– much will be new 

in a year from now.

AI in science may 

be the most 

important of all 

uses of AI.

Two parting thoughts



Thank you

alistair.nolan@oecd.org



Support an extensive programme to build 
knowledge essential to AI in science



IMF IMF

Source: Health at a Glance (OECD, 2021)

Basic scientific research 

diffuses to more sectors, in 

more countries and for a longer 

time than commercially oriented 

applied research



AI in science needs new tools

New AI tools needed. 

Suppose, from an ocean of data, an 
AI finds something like this - real -
relationship: 

Need linkage tools - to link the 
deductions of AIs to what we know 
about science



What do ChatGPT and LLMs 

mean for science? 

- Change training ?

- Research integrity 

processes to change?

- Most LLMs are 

corporate proprietary 

products.

- Erroneous truth claims.

- Equity?

- Legal implications of 

LLMs for science?



AutoML to address skills 

needs? 

Help build AI systems that learn 

how to learn

Will make machine learning 

more automatic, frictionless

Research challenges could 
be organised around 
AutoML for science.

Research could be funded 
that involves applying 
AutoML in AI-driven 
science.



Knowledge without understanding ? 

What if an AI finds something like this:



Data 
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