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Executive Summary

The Pistoia Alliance, a global, not-for-profit alliance that advocates for greater collaboration in life sciences
R&D, conducted its annual survey in partnership with Open Pharma Research, organizer's of Lab of the
Future Congress. The survey among 200 R&D experts from large pharma companies to life science start-ups
INn Europe, the Americas and APAC, examines lab technology investment, barriers, and benefits, and aims
to identify any significant changes over the past year.

The survey shows a marked increase in the use of Artificial Intelligence and Machine Learning (Al/ML) and
highlights a need for greater collaboration and knowledge sharing to overcome data challenges. 68% of
respondents are currently using Al/ML in their work and 62% say it is the top fechnology investment their
company will be making over the next two years.

Half of respondents (52%) cited low quality and poorly curated datasets as the biggest barrier to Al
Implementation. Privacy and security concerns around data were raised by 41% of respondents, up from
34% in 2023, while 38% of respondents cited data that does not adhere to FAIR (Findable, Accessible,
Interoperable, Reusable) principles.



Executive Summary continved

Many opportunities where highlighted where Pistoia Alliance members would like to work together with
peers to create the lab of the future. To make data FAIR at scale, respondents are calling for more data
governance frameworks (49%), templates for standardization and metadata (46%), and best practice
and “how-to” guides (45%). There has been a marked increase in the number of respondents inferested in
ontologies, with §1% requesting more maintenance and management of data standards and ontologies,
compared 1o 42% in 2023, and 29% want ontologies training, up from 18% in 2023.

Survey Methodology

The Pistoia Alliance and Open Pharma Research conducted an online survey from May-August 2024
amongst the global R&D community spanning Europe, the Americas and APAC, to examine the adoption
of emerging technologies and processes driving digital transformation, automation and laboratory
efficiencies.

The 200 survey respondents represented a wide range of responsibilities from R&D directors and lab
managers to digital innovation, informatics and lab automation experts with experience across virtually
every lab environment. Pharma, biotech, and software and service companies, as well as academia and
not-for-profit organizations all contributed to the survey.



Survey demographics 2024
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Survey demographics - by location




Which of the following technologies is your company currently using in the labb?
(Tick all that apply)

B 2023 | 2024

Cloud data platforms
LIMS

Al/ML

ELNs
Robotics/Automation

Internet of Things

*Automated Labs
*Digital Twins
Lab Wearables, VR/AR

Other

*Quantum Computing
0% 20% 40% 60% 80%



Which of the following technologies DO YOU EXPECT your company be using in
the lab in the next two years (individual responses tick all that apply)

B 2023% [ 2024

Al/ML

Cloud Data Platforms
LIMS

ELNs
Robofics/Automation

*Automated Labs
Internet of Things

*Digital Twins
Lab wearables, VR/AR

*Quantum Computing
Other
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*new answer options for 2024



In which area(s) is your organization planning to make the most investments in the
next two years? (Tick your top three)

B 2023 [ 2024
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Survey insights

o Artificial Intelligence and Machine Learning (Al/ML) are once again the top fechnology investments for
life sciences companies over the next two years (62%) as companies move away from infrastructure
Investments such as ELNS and LIMS. 68% of respondents are already using AL/ML in their labs, up from 54%
last yearr.

e Emerging tfechnologies including robotics for automation, quantum computing and digital twins are all
set to grow in use over the next two years, with digital twins set to show the most significant increase in
use, rising from 23% to 37%.

® |t is encouraging to see companies prioritizing investment in their people over the next two years, up from
26% in last year's survey 1o 29% this year, and this is further reflected in the survey by an increased
demand for educational and training resources and intferventions.



What do think are the biggest benefits of digitalizing and automating the lab?
(Tick your top three)

B 2023 [ 2024
Improving the efficiency & effectiveness of R&D

Reducing the long-term cost of research

Accelerating innovation & new breakthroughs

Lower barriers to interoperability, data sharing & collaboration
Greater accuracy & reproducibility of research

Accelerating precision medicine

Improved sustainability

Augmenting human work power

Other
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What are the biggest barriers to making the best use of experimental data?

(Tick your top three)

Unsfructured data

Data silos/no access data

FAIRification of data

Inability to share/transfer analytical methods
Ontology management

Lack of metadata standardization

Lack of infrastructure and tooling

Resistance to data sharing/collaboration

Lack of knowledge and expertize

Lack of data governance within organizations

Other

B 2023 [ 2024
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What help do you need to make data FAIR

(findable, accessible, interoperable and reusable) at scale within your

organization? (Tick all that apply)

Maintenance & management of data standards & ontologies
FAIR Data Governance frameworks

Templates for standardization and metadata

Best practice guides and “how-to’s”

Use cases that demonstrate value of FAIR Implementation
Business case examples for leadership

Publicly available data catalogues/shared platforms
Educational courses on FAIR data

Opportunity to collaborate with other organizations
Organization FAIR maturity models, benchmark & guide FAIR implementation
Ontology fraining

Ofther
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Survey insights

e Once again, this year, improving the efficiency and effectiveness of R&D is seen as the top benefit of
digitalizing and automating the lab — up from 71% to 76%, followed by lowering the barriers to
Inferoperability, data sharing and collaboration (53%) and accelerating innovation and new
breakthroughs (49%).

e While data silos (569%) and unstructured data (64%) remain the top two barriers holding organizations
back from making the best use of experimental data, cultural barriers and institutional resistance to
data sharing and collaboration has dropped from third position from 48% in 2023 to 35% this year,
Indicating that people have become more collaborative.

e Data not being FAIR (Findable, Accessible, Intferoperable and Reusable) as a key barrier is up from 23%
last year to 34% this year. Respondents are calling for more data governance frameworks (49%),
templates for standardization and metadata (46%) and best practice guides (45%) to move their labs
forwards. Ontologies are becoming more important with 51% of respondents asking for more
maintenance and management of data standards and ontologies (up from 42%), while 29% want
ontology training (up from 18%).



What are the biggest barriers to implementing Al/ML at scale within the

laboratory environment? (Tick your top three)

Low quality, poorly curated datasets

Privacy & security concerns around sensitive data

Data that is not FAIR

Perception that it's not trustworthy, reliable, or responsible
Lack of proven use cases or business cases

Internal skillsets

Lack of infrastructure & tooling

Absence of governance and regulation

Financial barriers

Cultural or social barriers

Other
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What support would you like to help you intfegrate Al/ML within the laboratory
environment? (Tick all that apply)

B 2023 B 2024

Best practice use cases, business cases, guides & ‘how-to’s

Opportunity to collaborate with other organisations & share knowledge & risks
Al/ML educational courses in the laboratory

Al/ML skills and algorithm building fraining

Public available training datasets

Ethical, regulatory & sustainability best practices

Freely available documented data governance principles/frameworks
Industry regulation on Al/ML in the lab

Other

0% 10%  20% 30%  40%  50%  60%



What is the single biggest barrier preventing a culture of cross lab collaboration?

B 2023%

B 2024

Tools, systems, workflows do not support data sharing

No company standards or guidelines for data reuse & sharing

Concerns around safeguarding the use of data

Insufficient incentives to share data

Other

Lack of confirmed patient consent to reuse data

Insufficient management encouragement

0% 5% 10% 15% 20% 25%



Survey insights

e This year's survey clearly shows that Al is being delivered. Low quality and poorly curated datasets
remain the biggest barrier (62%) while not having FAIR data continues 1o be a significant challenge
for 38% of respondents. There has been an increase in respondents citing financial barriers 1o Al

adoption, up from 14% in 2023 to 20% in 2024, although encouragingly for R&D most organizations are
still planning to invest in Al/ML.

e Companies still need a lot of help in integrating Al/ML into their laboratory environments. The number
one ask is for best practice guides (55%). Next is the opportunity to collaborate with other
organizations and share knowledge and risks, up from 36% to 43% this year. Education remains key -
42% of respondents would like training courses on Al/ML in the lab.

e |t's encouraging to see Iin this year's survey that cross lab collaboration is not being restricted by
iIncentives 1o share data (down from 20% last year to 14% citing incentives as a barrier in 2024). People
are collaborating although a lack of tools, systems and/or workflows to support data sharing are still
holding efforts back for 25% of respondents.



What do you perceive as the primary challenges in implementing change in R&D
labs (Tick Your Top Three)

B 2024

Limited resources & budget

Complexity of scientific workflows & processes

Priorities/Workload

Resistance to change from lab personnel

Lack of communication & leadership support

Fit for purpose solutions

Training

Other
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How to get involved with shaping the lab of the future in life science R&D

The Pistoia Alliance supports the challenges raised in this survey through a number of active global
Initiatives including:

A new Lab of the Future Community of Experts which is being driven by the Pistoia Alliance and a newly

formed steering committee of R&D leaders from nine major pharmaceutical companies

e Al/ML Community_of Experts

e Quantum Computing. Community_

I DMP Ontology._project

* Pharmaceutical CMC Process Ontology.

*Pharma General Ontology.

* FAIR Implementation project

e Learn about our General Ontology Training.

Find out more about Pistoig Alliance membership which includes education and networking opportunities
and the opportunity to partficipate in our collaborative projects and communities.
Aftend the Lab of the Future Congresses, supported by the Pistoia Alliance.



https://www.pistoiaalliance.org/community/lab-of-the-future/
https://www.pistoiaalliance.org/community/artificial-intelligence-machine-learning/
https://www.pistoiaalliance.org/community/quantum-computing/
https://www.pistoiaalliance.org/community/quantum-computing/
https://www.pistoiaalliance.org/projects/current-projects/idmp-ontology/
https://www.pistoiaalliance.org/projects/pharmaceutical-cmc-process-ontology/
https://www.pistoiaalliance.org/projects/pharmaceutical-cmc-process-ontology/
https://www.pistoiaalliance.org/projects/pharma-general-ontology/
https://www.pistoiaalliance.org/projects/pharma-general-ontology/
https://www.pistoiaalliance.org/projects/current-projects/fair-implementation/
https://www.pistoiaalliance.org/projects/current-projects/fair-implementation/
https://www.pistoiaalliance.org/eventdetails/categories/training/
https://www.pistoiaalliance.org/eventdetails/categories/training/
https://www.pistoiaalliance.org/
https://www.lab-of-the-future.com/europe/

About Pistoia Alliance

e The Pistoia Alliance is a global, not-for-profit alliance that brings together the biopharmaceutical
ecosystem, powering collaboration to drive innovation and new breakthroughs. More than 200
members from across the enfire biopharma ecosystem collaborate to solve common challenges,
sharing expertise and R&D resources, to move the industry forwards and ensure better outcomes for
all. Our members benefit from our program of educational events and fraining and work together on

projects and in our specialist communities using our proven framework for open innovation to
transform R&D.

About Lab of the Future Congress

e The Lab of the Future Congress run by Open Pharma Research Ltd creates leading business
congresses for and in collaboration with the life science sector. Events that inform, inspire,
challenge and most importantly, are a platform for driving change in our industry.
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