Artificial Intelligence and Digital Degrees Workshop
Presentation Highlights, Discussions and Next Steps

Introduction
In November 2018, the Science Industry Partnership held a workshop as part of its aim to understand how the
development of AI-based technologies will impact the skills needs of science industry organisations.
The SIP thanks the two expert speakers for their input and insights:
•

Professor Jackie Hunter, Director, BenevolentAI

•

Bob Clift, Head of Higher Education, Tech Partnership Degrees

AI Technologies, including Big Data Analytics, Robotic Process Automation and Machine Learning will continue
to bring a range of unimagined benefits to science-based industries – from drug development and diagnostics to
medical devices and monitoring technologies.
The Workshop aimed to enhance understanding of:
•

Skills required for the development and deployment of AI-based technology

•

Potential for Partnership Working with others

•

New Digital Degrees which incorporate virtual reality, mobile collaboration and artificial intelligence.

The SIP seeks to co-ordinate and drive skills to ensure that students and existing employees in science industries are
equipped with the skills needed to drive the sector forward.
Companies involved with the SIP come from a range of science driven industries including life sciences,
pharmaceuticals, chemicals, coatings, polymers, medtech and biotech. The Engineering and Physical Science
Research Council (EPSRC) has usefully defined AI to reflect the evolution and innovation in Big Data deployments:
“Artificial Intelligence technologies aim to reproduce or surpass abilities (in computational systems) that
would require ‘intelligence’ if humans were to perform them. These include: learning and adaptation; sensory
understanding and interaction; reasoning and planning; optimisation of procedures and parameters; autonomy;
creativity; and extracting knowledge and predictions from large, diverse digital data.”
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Opening Session, Dr Malcolm Skingle, Director GSK and
Chair of the SIP
Dr Skingle explained that the SIP recognises the huge and untapped potential of AI in Science Industries - from
drug development through to the application of the Internet of Things (the interconnection via the Internet of
computing devices embedded in everyday objects, enabling them to send and receive data).
Malcolm also highlighted that Government activity and investment is ramping up.... just in the last two months,
two major announcements have been made:
Life Sciences: Business Secretary announced 5 new Centres of Excellence for digital pathology/imaging using AI.
£50m major commitment in LS Sector Deal. Greg Clark said “AI has the potential to revolutionise healthcare and
improve lives for the better.”
Industrial Sciences: Made Smarter North West, £20m from Industrial Strategy Challenge Fund to develop Industrial
Digital Technologies (IDT) – including robotics, artificial intelligence, 3D printing and the Internet of Things (IoT).
The SIP made an early move into formalising vocational skills with the development of a Masters Level
Apprenticeship Standard - Bioinformatics Scientist at Level 7. Bioinformaticians are life scientists who use
computer and informational techniques, which are applied to a range of problems in the life sciences, for example,
in pharmaceutical companies in the process of drug discovery.
This vocational training pathway will deliver highly skilled work-ready individuals who will be able to apply their
knowledge of computing (including coding), biology, statistics and mathematics while fulfilling a job role in a host
company. The Standard will be available early next year.
https://www.instituteforapprenticeships.org/apprenticeship-standards/bioinformatics-scientist/
Malcolm set out the results of a survey amongst the delegates on levels of understanding:
Perception Audit of delegates on AI Awareness:
•

62.5% either extremely ‘well-informed’ or ‘well-informed’

•

Remaining 37.5% were ‘somewhat informed’

•

75% currently utilising some form of AI technology

•

57% of those using AI technology stated that a moderate amount of training was required, 29% stated that a
significant amount was required

•

All respondents currently using AI have found it beneficial to their business

Of those not currently using any form of AI, 75% have identified areas where it could be implemented in their
business, with 67% envisaging that a significant amount of training would be required
Examples of AI usage in delegate companies:
•

Various aspects of drug discovery/development workflow

•

Experimental usage of assessing performance of various tests

•

Automated classification relating to scientific topics in grant applications

•

Chemical design and functional genomics

•

Predictive chromatography

•

Synthetic chemistry
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Benefits seen in delegate companies
•

Reduction in number of lab-based experiments required

•

Improved speed of analysis

•

Discovery of patterns in complex datasets

Limitations noted by delegates
•
•

Number of skilled/experienced people at all levels
Requirement for well-curated data

Malcolm noted the Fourth Industrial Revolution, which characterized by a fusion of technologies the lines between
the physical, digital, and biological spheres, quoting the organisation for Economic Cooperation and Development
which has stated that “Technology is racing ahead of the skills people have”.

Dr Malcolm Skingle, Director
GSK and Chair of the SIP
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Professor Jackie Hunter, Director, BenevolentAI,
Accelerating the Journey from Data to Medicine
Jackie Hunter began by stating that for an evidence based industry, drug discovery uses very little evidence - the
industry is facing an innovation crisis.
It’s also costly: >£2B to bring a drug to market; its rate of failure is high: >95% programmes never make a drug that
reaches patients; the timelines are long - 3-5 years from target to candidate is the norm; failed drugs are rarely
available for repurposing and finding all the information is hard and still unlikely to succeed using traditional drug
discovery.
•

90% of the world’s data has been created in the last 2 years.

•

A new research paper is published every 30 Seconds

•

But…… despite living in an age of data the industry is still not innovating

Clinical Research Organisations are behind the curve, not implementing digital pathology – sector is set to be
heavily disrupted by blockchain which will see real time access to information.
This is not sustainable - how can this change?
Benevolent AI allows scientists to use all this information in a way that was previously impossible. We can mine
hundred million documents and generate new hypotheses linking targets to disease and build new systems that
allow us to produce better molecules, and more productive properties, in a 1/10 of the time it traditionally takes a
pharmaceutical company to do.
So overall, we improve the efficiency of the process and increase the success of the process.
BenevolentAI uses artificial intelligence to analyse biomedical information, from clinical trials data to academic
papers. Following this approach, BenevolentAI can, for instance, identify molecules that have failed in clinical trials
and predict how these same compounds can instead be more efficient targeting other diseases.
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Case Study: Amyotrophic Lateral Sclerosis (Motor Neurone Disease)
The company is currently researching new potential therapies for ALS, a neurodegenerative disorder affecting upper
and lower motor neurons; typified by fast progression and poor prognosis (average survival rate: 3 years postdiagnosis); average age of onset between 55 and 60. When we ran the query about ALS, our system came back with
a rank list of hypotheses - we recognise that the system isn’t 100% right all the time – and that the end result is
really a combination of the platform and the insight of the scientists. In the case of ALS, BenevolentAI picked four
new compounds and tested on cell cultures with motor neurone disease. One failed the test, three worked as well as
current gold standard and one worked exceptionally well.
Another BenevolentAI target is glioblastoma, an aggressive brain cancer with a 5 per cent survival rate, and the
most common cancer that begins within the brain. Slow progress with current treatments – we need a much better
understanding of the progress of this disease and the key is more data.
Key challenges going forward:
• Data, data, data! We are hungry for data! Need more and more.
•

Skills…the cross over between data scientists and biologists, and those who understand both (and another
challenge is that Tech companies like Google are hoovering up data scientists) – it took us two years to get a
working vocabulary understood by all.

•

Culture…the importance of cross-functional working – we need to have a combination of biologists, chemists,
data scientists, engineers and AI specialists all coming together to solve a particular problem.

We need that expert combination of life sciences and data sciences – including people coming from a data science
background who understand the ways in which data science could be deployed in biology. Social Science must also
be embedded – we need to take people with us as this is an area that still instils uncertainty in the general population
– the message is it “really matters” to us all.
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Bob Clift, Head of Higher Education Programmes, Tech
Partnership Degrees, Digital Degree Apprenticeships,
Transforming early careers
Tech Partnership Degrees seeks to upskill the nation for jobs in the UK’s digital economy. This is a vital task
considering Britain has a shortfall of 40,000 STEM-skilled workers. Bob Clift, Head of Higher Education
Programmes on behalf of Tech Partnership Degrees, set out how degree apprenticeships are helping to shrink
the data skills gap and mapped out the current range of digital standards.

With support of over 200 employers Tech Partnership Degrees has developed:
BSc Digital & Technology Solutions Professional - which includes 6 specialisms including Data Analyst
The primary role of a data analyst is to collect, organise and study data to provide new business insight. They are
responsible for providing up-to-date, accurate and relevant data analysis for the organisation. They are typically
involved with managing, cleansing, abstracting and aggregating data across the network infrastructure.
MSc Digital & Technology Solutions Specialist: 11 specialisms including Data Analytics
A data analytics specialist investigates business data requirements, and applies data selection, data curation, data
quality assurance and data investigation and engineering techniques. This will help the business to most effectively
organise their data and they will provide guidance to database designers and others in using the data structures and
associated data components efficiently.
The programmes have been designed to genuinely meet the industry’s needs, with leading companies being part
of their development and use – including in healthcare/pharma. A range of leading universities are now delivering
and we support them through the accreditation process and beyond –promoting the programme, introducing to
employers and providing resources and opportunities for students.
The result is high performing graduates with the business, interpersonal and technical skills to be immediately
productive in the workplace.
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There are still a number of key challenges:

•

Increased complexity developing/differentiating apprenticeships standards

•

Funding bands – squeeze expected with funding reduced – an issue given that employers are already paying the
levy and therefore reluctant to pay more to top up

•

Reduced funding for SMEs

•

“Degree” remains in degree apprenticeships subject to meeting one of the following criteria: Regulatory
requirement or Professional Body Requirement or hard sift – does occupation really need a degree?

•

Digital standards are currently being reviewed

Ultimately, this vocational approach will help to alleviate a growing tech skills gap in the UK by equipping individuals
with both academic know-how and job experience - something many employers desperately need, we need to keep
up the momentum on apprenticeships.
The continued growth of UK technology sector and the need for high level technology skills is creating a demand for
graduate-level skills within employers and this route is ideal for both those seeking a career in tech and employers
who urgently need the practical digital and technology skills.
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Delegate Discussion
Delegates agreed that flexible delivery is increasingly key to employer take-up of apprenticeships at any level
– we have something of a chicken and egg situation. We need the numbers in order to engage providers; group
approaches can really impact on the market place and need to be stimulated.
The Institute of Apprenticeships should be encouraged to take a more innovative and fleet approach that leads to
innovative provision.
The challenge in the science sector is high GVA, huge contributor to the economy, but low numbers of learners as
our roles are highly specialist and value adding. This needs to be recognised.
Innovation in drug discovery will mean the right combination of wet and dry science; how about embedding a
vocational and practical Degree Apprenticeship within a PhD?
We are looking for people who currently don’t exist – and the solutions need be innovative and creative. People
who can learn on the job on specific applications.
Delegates noted that is some cases high level apprentices were outperforming graduates – and this was helping
to sell this route internally, making the business case for new recruitment methods.
In terms of innovation in Digital Healthcare – people don’t “wake up with diseases” and we need to be better at
mapping the progress of a disease, such as through use of “wearables”. For example with Parkinson’s Disease,
pupil dilation as a measure of apathy. This is where we need to be in terms of treating people earlier and better.
For AI to truly transform how we work, partnerships are key – in order to gather the data required. Electronic
Health Records and trials data are the rich seams – and this will involve a society-led approach and social science
skills.
The message is about creating a win-win scenario – what if we might predict early on who might be susceptible
to a more rapid decline? Who might respond best to what? We end up with better targets and provide the
health sector with the intelligence they need to effectively treat diseases.
In AI the ongoing challenge is to obtain, curate and store data – we need the skills to do all of this.
Multidisciplinary skills will be key – what about Tech Degree Apprenticeships for the medics?
Learning from the world of consumer data will also support our efforts. This sector has been contextualizing data
and drawing new insights from it for years. Entire businesses are built around mining consumer data.
Educating everyone that turning personal data into knowledge will benefit all mankind.
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Next Steps
In Life Sciences Sector Deal 2, part of the Government’s Industrial Strategy, the SIP has been commissioned to
produce a Skills Strategy through to 2030. In this report, Artificial Intelligence will be considered as a Key Enabling
Technology (KET) for growth in the Life Sciences sector over the next decade along with the skills required to
ensure there is a digitally competent workforce, with further recommendations proposed.
We need to further identify the future skills required for the development and deployment of AI technology and
secondly the implications for those working in an AI environment for sector-specific applications.
Further explore how we can create the people who can work across boundaries – for example embedding
technology/AI modules into Life Science and Industrial Science Higher Apprenticeships.
We need to continue to build practical computing skills across stem education: data handling, computing,
programming and software using skills are now touching roles at all levels.
The need for these high level skills is growing and should be core elements of STEM related education. This would
provide learners with the skills to work with company specific software and equipment as soon as possible.
Working in partnership with be key here – with organisations such as Innovate UK and The Alan Turing Institute.
We need an application mind-set to prevail – not just technology for the sake of it.
Diversity is also key, for example we need to attract more women into STEM from school to university and
beyond.

Appendix
Attendees at the meeting included representatives from:
3M UK Plc

Alan Turing Institute

Amgen

BBSRC

BEIS

Benevolent AI

Cogent Skills

Eisai

EPSRC

Fujifilm Diosynth
Biotechnologies UK Ltd

GlaxoSmithKline

Johnson Matthey

MedImmune

Newcastle University

Pfizer

Polymer Compounders

TP Degrees

UCB

UCL

UKRI

Victrex Plc

Wellcome Trust
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