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Overcoming Barriers
to Life Sciences

Part 2: Research
& Development

This is the second article in our life
sciences insights series, exploring the | —
R&D stage of the value chain and the key
challenges organisations face to achieve
R&D productivity by avercoming barriers to
succeed in life sciences innovation.
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The R&D
Productivity
Paradox in Life
Sciences

The life sciences industry has entered one of the
most scientifically promising periods in its history.
Advances in genomics, precision medicine, arti-
ficial intelligence and cell and gene therapies are
reshaping how diseases are understood and treat-
ed. At the same time, organisations are under in-
creasing pressure to accelerate innovation, reduce
development timelines and deliver new therapies
to patients faster than ever before.'?

Despite rapid scientific and technological prog-
ress, many organisations continue to struggle to
translate innovation into proportional gains in R&D
productivity. This reflects a growing paradox in life
sciences: labs are generating more data, adopt-
ing more advanced technologies, and operating
with deeper specialisation than ever before, while
overall R&D productivity lags, and often remains
under pressure. Increasingly, the challenge is not
data generation itself, but the ability to connect,
operationalise, and scale scientific knowledge
across the laboratory ecosystem. In many organ-
isations, the laboratory has become data-rich but
insight-constrained.??

Data Fragmentation Has Become a
Structural Barrier to R&D Productivity

A central driver of persistent R&D productivity
challenges is not purely scientific, but structural.
Modern labs operate within increasingly complex
digital environments, where experimental data,
analytical results and operational information are
distributed across ELNs, LIMS platforms, scientific
instruments, enterprise applications and external
partner platforms.®#

While these systems often perform their individ-
ual functions effectively, they rarely operate as
a fully integrated ecosystem and are often com-
pletely disconnected from each other. The result
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is a fragmented laboratory data landscape that
creates significant operational inefficiencies and
hinders scientific collaboration.®# Scientists spend
substantial time on data handling, documentation,
and administrative activities rather than on scien-
tific experimentation and analysis. Experimental
context is frequently lost as information moves
between systems, workflows become fragment-
ed across platforms and organisational bound-
aries, and valuable scientific knowledge remains
trapped within data silos.® These challenges not
only reduce operational efficiency but also limit re-
producibility, slow decision-making and constrain
the organisation’s ability to leverage advanced an-
alytics and Al at scale.®

The FAIR data principles provide a valuable frame-
work for advancing scientific interoperability.
However, many lab environments still lack the
standardised data structures, governance models,
and interconnected workflows required to trans-
late these principles into scalable practice.® The
implications extend far beyond operational ineffi-
ciency.

Fragmented lab environments hinder deci-
sion-making, reduce reproducibility, complicate

regulatory compliance, and restrict the ability to
scale advanced analytics and Al capabilities.>®
As a result, many organisations find themselves
attempting to build next-generation digital capa-
bilities on top of fragmented legacy data archi-
tectures, inadvertently creating a fundamental
disconnect between technological ambition and
data readiness.*®

From Data Generation to Decision
Velocity: The New R&D Constraint

Competitive advantage in R&D is increasingly shift-
ing from data generation to decision velocity, the
ability to transform lab data into reliable scientific
insight and act on it quickly.3®

Still, many organisations continue to struggle to
convert growing volumes of scientific data into
timely, actionable decisions. As data complexity
increases, scientific teams face mounting chal-
lenges in integrating information across workflows,
contextualising findings, and translating insights
into operational outcomes.®

The result is a widening gap between data gener-
ation and decision-making. Delayed or fragment-
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ed decisions not only slow scientific progress but
also increase development costs, reduce organi-
sational agility, and hinder the effective allocation
of resources and investment."®

In response, many organisations have invested
heavily in cloud platforms, advanced analytics,
and Al-driven capabilities. However, these tech-
nologies often fail to deliver their full potential be-
cause the underlying scientific data and workflows
remain disconnected across systems, teams, and
functions.®® As a result, even the most advanced
Al models are limited by incomplete, inconsistent,
or poorly contextualised data. Without a connect-
ed and trusted data foundation, organisations risk
scaling technology investments without realising
corresponding gains in scientific productivity or
decision quality.®

R&D Talent Models Are Not
Evolving Fast Enough

In parallel with technology
and process challenges, R&D
organisations are facing in-

creasing talent constraints.

The growing convergence

of laboratory science, data

engineering, automation and
Al is driving demand for inter-
disciplinary skill sets that remain

difficult to source, integrate and
scale.®’

Many organisations report shortages in crit-

ical areas such as bioinformatics, data science,
laboratory informatics, Al engineering and ad-
vanced therapeutic development. These gaps
slow the adoption of digital technologies and limit
the ability to operationalise more data-driven R&D
models.3”

However, the challenge extends beyond technical
skills alone. Many organisations underestimate the
behavioural changes required to embed new dig-
ital tools, workflows, and ways of working within
lab environments.®*

Successful transformation requires new operat-
ing models, stronger cross-functional collabo-
ration and tighter alignment between scientific
and digital teams. Without these enabling capa-

“To remain
competitive, life
sciences organisations
must fundamentally
rethink how R&D
operates across people,
processes, technology
and data.”

bilities, technology investments alone are unlikely
to translate into sustained productivity improve-
ments.* As a result, future-ready R&D organisa-
tions will increasingly rely on hybrid talent models
that integrate deep scientific expertise with digital,
engineering and data capabilities, and supported
by structures that enable effective collaboration
across disciplines.*’

Conclusion: Scientific Intelligence Will
Define the Future of R&D

To remain competitive, life sciences organisations
must fundamentally rethink how R&D operates
across people, processes, technology and data.

Future R&D performance will depend less on data
volume or isolated technology investments,
and more on how effectively organi-
sations connect laboratory opera-
tions, scientific data, workflows
and decision-making across the
broader R&D ecosystem.

This shift requires interoper-

able lab system architecture,

connected data foundations
and integrated operating
models capable of scaling sci-
entific insight across the enter-
prise.

Organisations that succeed in this
transformation will accelerate discov-

ery, improve reproducibility and shorten de-
velopment timelines. Moreover, they will allocate
R&D investments more effectively across increas-
ingly complex portfolios and will ultimately deliver
innovation to patients faster. In this context, fu-
ture R&D leaders will be defined by their ability to
transform laboratory data into scalable scientific
intelligence at speed and at scale.
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How Arcondis
Helps

Translating R&D Complexity into
Strategic Action

Scientific innovation and new technologies are
advancing quickly, and many R&D organisations
struggle to turn this progress into real, measurable
results. To improve productivity, companies need
better ways to connect data, workflows, technol-
ogy and scientific expertise across the laboratory
environment.

At Arcondis, we help life sciences organisations
turn these challenges into practical, results-driven
improvements.

Building a Strong Data Foundation for
Better Decisions

Data is often spread across different systems and
stages of research, making it hard to see the full
picture and slowing down decision-making. Ar-
condis helps connect laboratory systems, data
platforms and workflows to improve data access
and ensure more consistent and reliable informa-
tion across R&D teams.

Using Advanced Analytics to Turn Data
into Insights

Advanced analytics and Al are changing how or-
ganisations work with scientific data. They help
teams move from raw data to clear, usable insights
faster.

Arcondis supports companies in embedding these
tools into R&D processes from early discovery to
clinical development, to speed up insights, im-
prove decision-making and increase efficiency.

Building Skills for Modern, Digital R&D

As labs become more digital and data-driven, or-
ganisations need teams with a mix of scientific,
digital and technical skills. Arcondis helps build
these cross-functional capabilities by combining

expertise in life sciences, digital transformation,
compliance, and process improvement. This helps
organisations adapt more easily and drive long-
term change.

Improving R&D Workflows for Faster
Execution

Many R&D processes are still manual and frag-
mented, which slows down work and delays de-
cisions. Arcondis helps organisations simplify and
automate workflows while aligning technology
with real scientific and operational needs. This im-
proves efficiency, speeds up execution and allows
R&D teams to focus more on innovation and sci-
ence.
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Turning Complexity into a Competitive
Advantage

By improving data foundations, analytics, skills,
and workflows with strong governance and col-
laboration, life sciences organisations can signifi-
cantly boost effectiveness in their complex R&D
ecosystems. This leads to faster innovation, better
control of cost and risk, and ultimately more value
for patients and stakeholders.

| Client Case Study

From Fragmentation to a Digital,
Connected Laboratory Environment

Global organisations establishing new R&D centres
are increasingly aiming to modernise lab opera-
tions through digital tools and data-driven ways
of working. However, they often continue to face
manual workflows, fragmented data flows, limited
alignment between scientific users and IT and in-
consistent adoption of data best practices, which
constrain efficiency and scalability.

In one case, a leading organisation setting up
a new R&D lab centre designed a fully digital
lab environment to enable scientists to work in
a more connected and modern way. Arcondis
supported this initiative, which focused on digi-
tising end-to-end laboratory processes, auto-
mating and connecting laboratory instruments,
implementing FAIR data principles and elim-
inating data silos and scientific workarounds,
supported by targeted change management to
drive adoption of new ways of working.

The transformation resulted in a fully digital and
more collaborative lab environment, enabling au-
tomated instrument-to-ELN data flows, improved
data quality and FAIR data adoption, and signifi-
cantly increased R&D efficiency alongside stron-
ger compliance with data and organizational stan-
dards.
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Connect with Our Experts

Turning complexity into advantage requires the
right perspectives and experience. If you would
like to discuss how these challenges apply to your
organisation, our experts are available to share
insights and explore potential approaches.
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Service Lead Digitalisation of Labs

Focus areas: Lab Digitalisation strategy and

roadmap development, lab workflow analysis
and optimisation, technology evaluation and

implementation.
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+4177 529 36 82

Isabel Peine
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Focus areas: Lab digitalisation, scientific workflow
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solution design.
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We make healthcare
better globally!

Arcondis is a global professional services company
exclusively focused on the life sciences and health-
care sector. Owned by a Foundation and commit-
ted to healthcare improvement, we accelerate
value creation for our clients in R&D, Manufacturing
& Supply Chain, Marketing, Sales & Services, to ultimately
benefit patients.

Our solutions and services include Digitalisation, Data, IT &
Infrastructure; Product Lifecycle Management; Indus-
try Compliance & Managed Services and People &
Culture. As an independent solutions and Managed
Service provider, we have the flexibility to prioritise
our clients’ best interests without being constrained
by exclusive partnerships. We follow an outcomes-
based approach — from strategy to hands-on delivery
and beyond.

With a well-established reputation built over two deca-
des, we have earned the trust of leading companies in
Pharma, MedTech, Healthcare and Start-ups. Head-
quartered in Switzerland, we employ more than 250
specialists and professionals, with offices in North
America, Europe and APAC.

www.arcondis.com




