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This primer
aims to
simplify AI
with a focus
on research
and science



Artificial intelligence (AI), or perhaps more
instructively, ‘machine learning’, is an umbrella
term that refers to multiple different software
models and their ability to process data in order 
to produce an output commonly associated with 
human cognitive functions, e.g. classification,
making a prediction, etc.

What links all types of AI models is their core
reliance on data. By undertaking calculations 
on data, the AI software is able to extract 
information in order to produce an output.

Other terms which, depending on the domain, 
are sometimes used synonymously with AI include
machine learning, data analytics, text and data
mining (TDM) and deep learning.

In copyright law, for example  , the term TDM 
is used to cover all AI and machine learning
technologies.

[*] ‘text and data mining’ means any automated analytical
technique aimed at analysing text and data in digital form 
in order to generate information which includes but is not
limited to patterns, trends and correlations. (Article 2(2)
Directive on Copyright in the Digital Single Market)

[*]

AI is deployed in all sectors of the economy 
and is used every day by most people without 
them even realising it. Examples of “everyday” 
AI include spam filters, chatbots, autocorrect, 
routing software, etc.

Despite the overwhelming focus on the more 
headline-grabbing applications, the reality is 
that AI is well embedded in our daily lives. Far
from the stories of killer robots and predictions 
of it taking jobs en masse  , it is widely used 
in agriculture, logistics, medicine, education,
research and all other fields of scientific
application.

[*] Recently the Governor of the Bank of England publicly
debunked this narrative

What is artificial intelligence?

In what sectors of the economy is AI used?

[*]

https://www.bbc.co.uk/news/technology-68170068


AI requires a number of different components. In
common with other software, it requires: software,
hardware and programmers (often referred to as 
data scientists). What makes machine learning 
stand out is its heavy reliance on data.

Once the task for the AI model has been defined,
data scientists will routinely spend a lot of their 
time looking for data. Once the data is collected,
cleaned and transformed it is ready to be ingested
into the model. This process is not only time
consuming but will often require frequent revisiting
of the data to improve, annotate, label (if using
supervised or semi-supervised learning models),
update, revise and supplement it, to ensure that 
it is fit for purpose for the model in training
phase as well as potentially after.

Once ingested, the software interacts with the 
data to achieve the result that it has been
programmed to produce. This is often referred to 
as “training” although this is not always accurate,
as not all AI model typologies require training.

AI models may also be adapted and contextualised
to a new task in a process known as “transfer
learning”.

No. Recently, the media and policy makers, under
pressure from the entertainment industry, have 
mainly focussed on large language models (LLMs) 
and generative AI which can produce text, synthetic
data, sound, images, etc. This is however just one
corner of the AI economy. The reality is that the
vast majority of AI is domain and task-specific.
Developers define a particular problem that needs 
to be solved, source the relevant data for that
problem and build a model appropriate for that task.

Is generative AI the only type of AI?

What are the core technical components of AI?



As explained in the previous section, data is perhaps
a first amongst equals, alongside the software,
hardware, and the human programmer.

In order to make accurate predictions and function
well, AI is often said to rely on the three “Vs”.

Velocity: this refers to the processing power of 
the hardware upon which the model runs. As models 
can be trained on very large datasets the power of
the hardware, GPUs, etc can make the difference
between being able to train a model and not being
able to train it at all.

Volume: the more data that the model is trained 
on the more accurate the model will be, as long as
the standard of data collection is maintained.

Veracity: the more of the right types of data 
needed for the model that are used, the more 
accurate the model will be.

The strong interplay between accuracy and volume/
veracity of data means that the more data a model 
can be trained on, the more chance it will produce
good and accurate outputs. The more access to data 
is restricted, the greater the risk for bias and 
poor predictions.

How important is data for AI?

Figure: Illustration of the impact data volume and veracity on the input side have on the accuracy of AI’s output



The most widely used dataset for AI comes from web-
scraping the open Internet. Organisations will also
generate their own data as well as source it from 
third parties. 

Scientific literature is a particularly important 
source of data for commercial and non-commercial
organisations working in research, science, R&D,
etc. (See some of the examples at the end of the
document). Newspapers, social media, etc are also
important not just for scientific research purposes
but also as sources of data to develop models which
help to reduce online harms, fake news, etc.

What sorts of data are used for AI?

Should AI models only train on high quality data?

On the surface this question sounds counterintuitive
but, just as with analogue research, it depends on
the task at hand. If a model is being trained to
spot hoaxes, online harms, discriminatory language,
bias, health misinformation, etc it will have to be
trained on “bad data” in order to be able to
recognise and combat it. The important thing is 
that optimally access to large amounts of the right
type of data (“veracity”) for the task at hand is
required.

No – as a rule the model uses data in order to 
be able to make a calculation based on what it 
has processed in the training stage. Thus, while 
it may be able to make calculations to replicate
something like the original data, it does not 
store the data itself.

Do AI models which require training actually 
contain the data?



How important is publicly funded research 
to the AI ecology?

Publicly funded AI research taking place in
universities and other taxpayer-funded institutions
is extremely important. The public sector tends to
produce more diverse AI research than the private
sector. Much of the most cutting-edge research 
in AI takes place in universities, either
independently or in conjunction with private
companies in public-private partnerships as part 
of knowledge transfer activities.

Europe invests tens of billions of public funds 
in research each year to change lives and the
economy through the commercial application of this
research. Yet unlike other parts of the world,
European copyright law imposes a commercial/
non-commercial divide, which runs against this
logic, making Europe less supportive of knowledge
transfer activities, job sharing between research
institutions and companies, and public-private
partnerships, and thus less competitive.

[*] Based on a study of the top 100 AI articles cited in 2022
(sourced from Semantic Scholar, Google Scholar and Zeta Alpha
Platform) 21 articles were from purely academic institutions, 
41 the result of academic-private partnerships and 38 from
private corporations. Sergi Castella i Sapé, ‘Must read: 
the 100 most cited papers in 2022’ (Zeta Alpha, 8 Mar 2022).

[*]

Is collaboration between organisations 
common in AI?

When designing and developing AI models,
collaboration is extremely common. Working with
partners to source data, fine-tune software,
validate and share findings is all common practice.
This is especially so since successful AI
development might require a series of different
niche competencies, which may rarely exist within
the same institution or organisation, be they
private or public. This requires flexibility in 
the law so that organisations can share data 
during the product life cycle with project partners
but also share findings. This will sometimes 
require access by third parties to validate and
check the accuracy of the source data. It may 
also require access to the core model in order 
to understand why a certain output has occurred.

https://www.zeta-alpha.com/post/must-read-the-100-most-cited-ai-papers-in-2022


Is collaboration in AI limited to partners
in the same country?

No. Universities, research organisations, and 
private companies all collaborate on AI projects 
and frequently this will happen in an international
context. In many cases, cross-border collaboration
might not only be beneficial but inevitable,
especially concerning large language models (LLMs) 
on languages spoken across borders, or on global
topics (like climate, science, medicine, etc). Given
the challenges AI can solve, the many areas of the
economy and society it affects, and the disparate
pockets of expertise, transnational collaborations 
are common. This in turn requires legislation that
allows for international collaboration and the
transfer of data across borders.

What are examples of AI changing the
world for the better?

Bioscience - Discovery of new cell behaviours.
AI can undertake 100,000 experiments a year,
undertaking five years of experiments in two
weeks. (source)

Climate change - AI is being used to combat
climate change and make reaching net zero
easier. (source)

Biodiversity - France’s Agence Nationale 
de la Recherche, in partnership with the 
Agence Française de Développement launched 
the IA-Biodiv Challenge, aims to support 
AI-driven research in biodiversity across 
Europe and Africa. (source)

https://doi.org/10.1126/sciadv.aay4237
https://www.climatechange.ai/summaries
https://anr.fr/en/call-for-proposals-details/call/challenge-ia-biodiv-research-in-artificial-intelligence-in-the-field-of-biodiversity/


What are examples of AI changing the
world for the better? (Continued)

OECD
Artificial Intelligence in Science 
– Challenges, Opportunities and the
Future of Research (source)

What’s some helpful further reading?

Drug discovery - Not only does AI aid in new
drug discovery, it can speed up research and
reduce the cost of drug development. It can also
be used to reduce the patient population
required to develop new drugs. (source)

Better functioning technology - Deep Render, 
a spin-out from Imperial College London,
researches image compression technology to 
aid with a smoother and faster data transfer
thus helping with the growing issue of 
latency. (source)

Next generation music - A spin-out from Queen
Mary’s Daaci software helps producers and
musicians with AI-enable workflow tools for
composition and editing of music. (source)

European Commission
AI in science – Harnessing the 
power of AI to accelerate discovery
and foster innovation: policy brief
(source)

Medicine - Researchers at the University of
Cambridge, EMBL’s European Bioinformatics
Institute (EMBL-EBI), and the Wellcome Sanger
Institute uncovered the potential of
immunotherapy in preventing breast cancer and
created the openly available Human Breast Cell
Atlas, the world’s largest catalogue of human
breast cells, which is made available as an 
open resource for further research. (source)

Public-Private Partnerships - As much cutting
edge AI research is undertaken by the public
sector PPPs are common. For example the European
Bioinformatics institute works Bristol Myers
Squibb, GSK, Pfizer and Sanofi on new drug
discovery. (source)

KR21
KR21 Principles on Artificial Intelligence, 
Science and Research (source)

https://www.oecd.org/publications/artificial-intelligence-in-science-a8d820bd-en.htm
https://www.newscientist.com/article/2409706-ai-discovers-new-class-of-antibiotics-to-kill-drug-resistant-bacteria/#:~:text=Artificial%20intelligence%20has%20helped%20discover,caused%20by%20drug%2Dresistant%20bacteria.
https://techcrunch.com/2020/05/07/deep-render/amp/?guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANUSrU1qIZKyIpsEhQA4_FgmjjNN2MTpNYGv03afB04kwgZT00a7TXzTQ1wL88Tp82vRgwOtCqnWJG2gMjk3JdrGG3o6udLk8go7Dx3UVjwW8-C-rEF1Sph4ak4kTF0nfIEr_1jnBj9RECmX6bpXPIJuz3Fd74MBwbsVHWMBq1T0&guccounter=2
https://daaci.com/
https://op.europa.eu/en/publication-detail/-/publication/094c045c-9e21-11ee-b164-01aa75ed71a1/language-en/format-PDF/source-301545308
https://www.ebi.ac.uk/about/news/research-highlights/exhausted-immune-cells-in-healthy-women-could-be-target-for-breast-cancer-prevention/
https://www.ebi.ac.uk/industry/
https://www.opentargets.org/
https://www.knowledgerights21.org/wp-content/uploads/KR21-Principles-on-AI-Science-and-Research.pdf

