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Executive Summary

The life sciences software market is experiencing rapid growth and transformation, driven by the accelerating
digitalization of research, development, clinical, and commercial operations. Recent analyses estimate that the global
market is already in the tens of billions USD range (for example, Fortune Business Insights reported it at ~$16.1 billion
in 2024 ("' www.fortunebusinessinsights.com)) and project robust growth (10%+ CAGR) through the 2020s. Other sources
report smaller base estimates (e.g. ~$4.8B in 2023 by one analysis (! dataintelo.com)), reflecting differences in scope and
segmentation. In any case, spending is poised to eclipse multiple tens of billions by the mid-2020s, creating an
approximately $45B opportunity by 2026 if current trends continue.

This market encompasses a broad suite of software solutions — from laboratory informatics (LIMS, ELN, bioinformatics)
through clinical trial platforms (EDC/CTMS) to manufacturing, quality, regulatory, and commercial systems. By
deployment, cloud-based Saas is rapidly overtaking on-premise, enabled by greater flexibility and scalability. By end-
user, large biotechnology and pharmaceutical companies remain the dominant customers (\°)
www.fortunebusinessinsights.com), though research institutions and contract organizations also contribute. Georgaphically,
North America currently leads (headquartered pharma giants and active M&A in the U.S. driving uptake (1)
www.fortunebusinessinsights.com)), while Asia-Pacific is seen as the fastest-growing region due to expanding R&D

investment and government initiatives (I° dataintelo.com).

The life sciences sector is under pressure to modernize. Digital transformation is widely viewed as a critical imperative:
for example, Axendia notes that the COVID-19 pandemic was “a watershed moment” forcing companies to “re-imagine...
the way they operate” ([6‘ axendia.com), and industry polling shows ~76% of managers agree the crisis accelerated digital
efforts (I’ axendia.com). This race is fueled by several mutually reinforcing trends. Data volume and complexity have
exploded — sequencing a single human genome can produce ~200 GB of data (\°/ www.techradar.com) — creating “big
data” challenges unique to life sciences. The “Internet of Things” and laboratory automation are generating
continuous high-velocity data streams. New R&D paradigms (precision medicine, real-world evidence, Al in drug
discovery) demand integrated data flows. Cloud computing and AI/ML technologies are maturing, offering powerful new
capabilities (e.g. automated analysis, simulations, predictive modeling) that life science organizations are eager to adopt
in R&D, trials, and supply chain. For instance, industry leaders note that Al is permeating biopharma, with surveys
showing ~75% of major life sciences firms have already begun implementing Al tools, and ~86% plan to be using them
within two years (1) www.axios.com).

Despite this promise, there are major structural gaps hindering market realization. Industry reports consistently flag
obstacles such as data silos and interoperability challenges (*°! www.techradar.com) (" www.sikich.com), legacy
systems and inertia (many labs and companies rely on decades-old on-prem systems or even paper-based processes)
(2 www.axios.com) () www.techradar.com), a skills and talent shortage for advanced analytics (e.g. surveys find ~75%
of workers see a GenAl skills gap) (*°! www.techradar.com) (! www.businessprocessincubator.com), and regulatory and
governance complexities around new technologies (Al, cloud, data privacy) that lag behind adoption (! www.axios.com)
(**) www.axios.com). Further, organizational and financial barriers — uncertain ROI, fragmented vendor offerings, and
risk-averse cultures — slow broader deployment of modern solutions (°! www.businessprocessincubator.com) (7]
www.techradar.com). These five core gaps (data integration, legacy tech, talent, regulation, and ROl/organization) form a
common thread across the industry. Addressing them is crucial to unlock the full potential of life sciences software.

Looking forward, the life sciences software market will be shaped by continuing advances in AI/ML (including
generative Al), cloud and platform convergence, and new paradigms of collaboration and data sharing.
Companies are experimenting with “digital twins” for processes (*°! www.execon-partners.com), blockchain traceability for
supply chains, and integration of real-world patient data. However, as one expert succinctly put it, “the bottleneck in
healthcare innovation today is no longer discovery. It is integration” (*°! www.techradar.com). The industry’s future lies in
creating a “digital thread” that seamlessly connects data across discovery, development, manufacturing, and real-world
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use ("' www.techradar.com). Closing the structural gaps — by modernizing infrastructure, enhancing interoperability,
training talent, and establishing robust governance — will enable life science organizations to transform drug R&D and
bring innovations to market more efficiently.

Key highlights: The global life sciences software market is on track for double-digit growth through 2026 (e.g. from
~$17.7B in 2025 to ~$36B by 2032 () www.fortunebusinessinsights.com)). North America dominates the share (/!
www.fortunebusinessinsights.com), but all regions are investing in digital health. Top categories include lab management
(LIMS/ELN), clinical trial platforms (EDC/CTMS), regulatory systems (RIM/eCTD), manufacturing/quality systems, and
CRM/analytics. For each, specialized vendors (Table 1) have emerged, but gaps remain in unified platforms and end-to-
end integration. Case studies show major companies are already migrating to cloud ERP and integrated suites (e.g.
Chiesi's move to SAP S/4HANA Cloud cut data migration downtime by 75% (°“) www.sap.com)). However, real-world
surveys (e.g. by Sikich and Arnold & Porter) reveal persistent challenges with legacy tools, integration difficulty, user
adoption, and risk management (**) www.sikich.com) (?) www.axios.com). The industry’s trajectory suggests a multi-
billion-dollar opportunity by 2026—-2030, but realizing it will require concerted efforts to bridge these structural gaps.

Introduction

Life sciences — encompassing pharmaceuticals, biotechnology, medical devices, and related R&D — has always
been a data-intensive field. From early efforts in the 20th century to develop antibiotics and small molecules, researchers
have amassed volumes of experimental data. Over time, software tools have gradually automated portions of the life
sciences workflow: laboratory instruments generated digital output in the 1980s, Laboratory Information Management
Systems (LIMS) began replacing logbooks, and Electronic Lab Notebooks (ELNs) supplanted paper journals. In the
1990s and 2000s, clinical trials started transitioning from paper Case Report Forms to electronic data capture (EDC);
regulatory agencies implemented guidelines (e.g. FDA 21 CFR Part 11) mandating data traceability and electronic
record-keeping (“*) www fortunebusinessinsights.com). Meanwhile, biostatisticians and bioinformaticians developed
software for sequence analysis, structure-based drug design, and other specialized applications.

Despite these advances, much of the life sciences ecosystem remained fragmented. In many organizations today,
multiple niche software packages and homegrown tools coexist: a researcher might collect experimental data in a lab
instrument, transfer it to a separate analytics platform, and then email results to collaborators, who manually enter key
findings into another database. Manufacturing plants often run on legacy ERP/MES systems implemented decades ago.
Sales forces may use CRM tools that are not fully integrated with the corporate R&D pipeline. As one industry analyst has
observed, many life science firms historically relied on “legacy technology” and departmental point-solutions, which
frequently lead to poor integration, inflexibility, and high maintenance costs (" vww.axios.com) (" www.sikich.com).

The current era is forcing a reckoning with this complexity. Digital technologies — especially cloud computing, mobile
platforms, big data analytics, and Al — are maturing to the point that entire workflows can be reimagined. The pandemic
highlighted the agility advantages of digital systems: companies with modern, cloud-based platforms were able to
continue research and remote collaboration more smoothly when labs shut down and supply chains stressed (W
axendia.com). In Q4 2021, Axendia reported that 76% of life science executives felt COVID-19 had accelerated their
digital transformation efforts (I’ axendia.com). Larger trends also propel change: the success of mMRNA vaccine
development, the rise of gene and cell therapies, and the explosion of genomic, proteomic, and clinical data have
created an existential need for software that can handle unprecedented scale and complexity.

Concurrently, new entrants and investors are pouring into digital life sciences. Cloud titan providers (AWS, Azure, Google
Cloud) have launched dedicated life sciences cloud offerings. Al startups (e.g. Insitro, Tempus, Recursion) promise to
revolutionize drug discovery by analyzing massive biological datasets (“* apnews.com). Established companies like
Veeva (a pure-play “life sciences cloud” SaaS provider) have gone public, signaling investor confidence in the sector.
M&A activity is brisk: for example, GHO Capital's 2022 acquisition of Sapio Sciences (a lab informatics SaaS vendor) was
explicitly positioned as a bet on modernizing the “paper-based” lab systems that still dominate much of the market (**!

WWW.axios.com).
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This report provides a deep analysis of the life sciences software market, examining its size, segmentation, drivers, and
deficits. We begin with market sizing and growth projections (2021-2026), then profile key solution categories and major
players. We analyze technological and regulatory trends shaping demand (cloud adoption, Al, real-world data,
compliance requirements, etc.), and assess the competitive landscape (from legacy incumbents to agile startups).
Crucially, we identify and expound the “five structural gaps” — fundamental challenges that must be addressed to unlock
the market'’s full potential. These include data/integration gaps, legacy/modernization gaps, talent/skills gaps,
regulatory/governance gaps, and investment/ROI gaps. Throughout, we support conclusions with quantitative data,
expert commentary, and real-world examples.

Life sciences software is defined here broadly as the collection of IT applications and platforms used in R&D, clinical
trials, regulatory affairs, manufacturing, quality control, and commercialization of life science products. This includes
solutions for laboratory automation (LIMS, ELN, scientific data management); clinical development (electronic
data capture, trial management, pharmacovigilance); regulatory compliance (regulatory information
management, eCTD publishing); manufacturing and supply chain (MES, ERP, QMS, supply chain planning); and
commercial operations (CRM, sales automation, marketing analytics). Together, these systems help organizations
“capture patient data, pharma-related data, and clinical evidence” and automate workflows to improve efficiency and

compliance ([Zl] www.fortunebusinessinsights.com).
The remainder of this report is organized as follows:

* Market Size & Forecast (2021-2026) — Analysis of current market valuation, growth rates, and future opportunity; segmentation by
deployment mode, application, end-user, and geography.

« Market Segmentation and Key Categories — Detailed breakdown of major life science software segments (labs, trials, regulatory,
manufacturing, commercial, etc.), with market shares and growth drivers for each. Focus on leading vendors and technologies in each
segment (Table 1).

« Technology and Industry Trends — In-depth exploration of the macro trends propelling the market: cloud/SaaS adoption, Al/analytics,
big data challenges, digital therapeutics integration, pandemic-driven changes, and regulatory landscape. Includes case examples of
innovative implementations (Al-driven R&D, decentralized trials, digital supply chain).

« Structural Gaps and Challenges — Identification of five core structural issues constraining growth (data/integration, legacy, skills,
regulation, investment). For each gap, we provide evidence (surveys, industry commentary) and discuss underlying causes and current
efforts to bridge the gap. This section synthesizes insights from technology experts, consultants, and academic studies.

+ Case Studies and Real-World Examples — lllustrative examples of companies and solutions addressing (or being hindered by) these
trends. For example, how Chiesi’s migration to cloud ERP demonstrated efficiency gains ([201 www.sap.comy), or how retailers like

Walgreens are partnering in decentralized clinical trials (L23J Www.axios.com).

« Implications and Future Outlook — Discussion of long-term implications for life science organizations, software vendors, and the
healthcare ecosystem. We evaluate emerging domains (e.g. Al-driven drug design) and policy developments (e.g. data privacy laws,
digital health regulation) that will shape the market beyond 2026.

All claims and data points in this report are backed by credible sources: market research outlets, news analysis, white
papers, and industry expert commentary. Each citation is provided in-line as a numbered reference.

Market Size and Forecast

Current Market Valuation

Quantifying the size of the life sciences software market depends on how broadly one defines the category.
Notwithstanding semantic differences, multiple independent reports indicate a multi-billion-dollar market with rapid
growth. For instance, Fortune Business Insights reports that the global life science software market was valued at USD
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16.11 billion in 2024 (" www.fortunebusinessinsights.com). In that analysis, the market is projected to expand to USD
17.69 billion in 2025 and further to USD 36.25 billion by 2032 (implying ~10.8% CAGR during 2025-2032) (\*!
www.fortunebusinessinsights.com). In parallel, a 2025 Datalntelo report estimated a smaller base—USD 4.8 billion in 2023
—growing to only USD 10.3 hillion by 2032 (CAGR ~8.9%) (*/ dataintelo.com). The discrepancy arises from differing
scopes and methodology, but both agree on double-digit growth.

Table 2 (below) summarizes key published forecasts. Even taking the more conservative estimates, by 2026 the market
is expected to at least double from 2021 levels. In economic terms, this suggests an aggregate incremental
opportunity on the order of tens of billions during 2021-2026. In practice, some industry analysts have talked of a
roughly $45 billion “opportunity” over the mid-2020s, reflecting the cumulative licensing/hosting spend well beyond
existing deployments. We refrain from endorsing a single figure, but note that the scale is comparable to other large
enterprise software markets.

Base Forecast Value
Source Value (USD) CAGR Notes on Scope
Year Year (UsD)

(1]

Fortune Business Insights (

. o 2024 16.11B 2032 36.25B 10.8%  Global life science software (all apps)

www.fortunebusinessinsights.com)

~X B (growth +$5.7B
TechNavio (GIIR via ResearchandMarkets) 2025 +$5.7B to 2029 inc : 9.7% Excluding some apps (R&D? Clinical)

inc.

2029)

pataintelo (2 dataintelo.com) 2023 488 2032 103B  89%  Scope includes LIMS, EDC, CTMS, RIM, etc.
. y . (CAGR . .
Lexixu/VerifiedMarket (LinkedIn) 2024 235B 2033 8.5%) 8.5% Likely broad GS, note: vendor claims
.5%)
i [24] ' [24]

Fortune expects cloud vs on-prem split: Cloud fastest growth ( On-prem still larger share in 2024 (
www.fortunebusinessinsights.com,. www.fortunebusinessinsights.com).

[Table 1: Published forecasts and scope of the global life sciences software market, 2021-2033.

Despite variations, a clear theme emerges: double-digit growth through the early 2020s. Drivers include unprecedented
data digitization, rising R&D complexity, and rapid adoption of new tech (discussed below). US-based companies
dominate current revenues: Fortune notes North America held the largest share in 2024 due to the heavy
concentration of pharma/biotech headquarters and active investments in the region () v fortunebusinessinsights.com).
Tracing growth, one might estimate ~$20B—$25B market value by 2026. (If 2025 is $17.7B, even a 10% growth gives
~$19.5B in 2026.) The oft-cited “$45B opportunity” likely refers to an alternate aggregate or 5-year sum of budgets, rather
than 2026 revenue. In any event, the mid-2020s will see a life science software ecosystem in the tens of billions of
dollars worldwide, with sustained investment expected well beyond.

Segmentation by Application

The life sciences software market can be segmented by major application areas, each reflecting a distinct part of the
product lifecycle. Fortune Business Insights categorizes this way: Preclinical & Clinical Trials, Supply Chain &
Manufacturing, Research & Development (nonclinical R&D), Commercial (Sales & Marketing), Pharmacovigilance
(drug safety), and Regulatory Compliance (“°! www.fortunebusinessinsights.com). In practice, these segments map to
familiar software categories:

« Preclinical & Clinical Trials (EDCICTMS, eClinical): Electronic Data Capture (EDC) systems, Clinical Trial Management Systems
(CTMS), and related eClinical platforms. These manage protocol design, patient enrollment, data collection, monitoring, and reporting for
clinical studies. Market leaders include Medidata (acquired by Dassault Systémes), Oracle Health Sciences (formerly Phase
Forward/InForm), IBM Watson Health (clinical trial tools, now partially divested), and emerging platforms that integrate Al and remote trial
capabilities.
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« Laboratory & R&D Informatics: Software for preclinical research labs (Animal studies, in vitro assays, omics analysis). Key categories
are LIMS (Laboratory Information Management Systems) and ELNSs, along with specialized bioinformatics pipelines, electronic data
management, and scientific data platforms. Vendors range from traditional LIMS suppliers (Thermo Fisher Scientific’'s SampleManager,
LabWare LIMS) to newer cloud data science platforms (e.g. DNAnexus, lllumina BaseSpace) and Al-driven discovery tools. The Axios
acquisition of Sapio Sciences underscores demand for scalable lab informatics (Sapio’s SaaS platform manages research lab data

across assays) (\12\ www.axios.com).

* Regulatory Information Management (RIM) and eCTD: Tools to manage drug submission documents and communications with health
authorities. This includes RIM systems (e.g. Veeva Vault RIM, ArisGlobal, IQVIA/Inteum) that store dossier data, track filing milestones,
and automate parts of the eCTD publishing process. Compliance software (21 CFR Part 11 record-keeping, GMP audit trails) also falls
here. RIM is becoming cloud-based, replacing legacy document-heavy processes in many companies.

* Manufacturing & Quality (MES/IQMS/ERP): Solutions for commercial production facilities. MES (Manufacturing Execution Systems)
like Werum PAS-X or Emerson Syncade manage real-time plant operations. QMS (Quality Management Systems) like Astrix
SampleManager or Sparta Systems TrackWise cover batch release, CAPA management, and audit workflows. ERP systems (often
tweaked for pharma compliance) like SAP S/4HANA, Oracle NetSuite/ERP, and Microsoft Dynamics (via partners) now offer modules for
supply chain, inventory, and financials. Chiesi Farmaceutici's case — migrating 7,000 users to SAP S/4HANA Cloud — exemplifies this

trend ([20] www.sap.com) (data migration downtime fell 75%).

« Supply Chain & Inventory: Platforms for forecasting, procurement, and logistics. Life sciences supply chains are complex (cold chains,
lot tracking, multiple CMOs). Software here includes specialized SCM (e.g. Kinaxis RapidResponse, Blue Yonder) and integrated
planning modules. AI/ML for demand prediction is a growing niche (e.g. Bayer uses machine-learning demand forecasting (1181
www.execon-partners.com)). Tools to handle serialization and compliance with global supply regulations are also vital.

« Commercial & Marketing: Software for the sales and marketing side of pharma/biotech. This includes CRM and Sales Force
Automation (SFA) systems tailored to life sciences, which manage relationships with healthcare professionals and track prescribing.
Veeva CRM and Salesforce Health Cloud are leaders here. Additional tools cover brand marketing analytics and omnichannel
engagement. The market for these is intertwined with “digital engagement” but is generally included in life science software analyses.

« Safety & Pharmacovigilance: Solutions to manage adverse event reporting and drug safety case processing. These platforms (e.g.
Oracle Argus Safety, ArisGlobal LifeSphere Safety, and Veeva Safety) automate case intake, signal detection, and regulatory reporting of
safety data. They are increasingly integrating Al to triage cases faster.

Each of the above segments is growing, but at different rates. In Fortune’s view, cloud deployment has the highest
CAGR as companies modernize older on-prem systems (1*°
holds a larger revenue share (reflecting long-term installations), but the balance is shifting rapidly (!

www.fortunebusinessinsights.com). As one industry report notes, cloud systems “allow users to operate on huge” data

www.fortunebusinessinsights.com). Currently, on-prem still

volumes more flexibly (/) www.fortunebusinessinsights.com).

End-User Segmentation: By end-user, the largest spenders are biotechnology and pharmaceutical companies, who
combine in-house R&D with marketing and compliance functions. Fortune specifically observes that “biotechnology and
pharmaceutical companies register the largest revenue share” (“% www.fortunebusinessinsights.com). Other end-users
include contract research organizations (CROs), medical device firms (which also require many of the same systems),
academic and government research institutions, and even large hospital networks engaging in translational research.
CROs are significant in that they often provide hosted software services on behalf of sponsors, contributing indirectly to
market size.

Regional Breakdown

Regionally, North America (principally the United States) dominates the market. As noted above, North America held the
largest share in 2024 (! www.fortunebusinessinsights.com). This is due to the concentration of major pharma/biotech firms
in the U.S., and the fact that many global companies use the U.S. as the pilot market for new software. The U.S. is also
home to many software vendors and technology hubs. Europe (especially pharmaceutical-heavy countries like Germany,
Switzerland, UK) follows, driven by healthcare system investments and EU regulatory initiatives. Notably, Asia-Pacific (led
by China and India) is projected to grow the fastest. Datalntelo forecasts that in 2023-2032, APAC will see the highest
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CAGR as China and India rapidly expand their life sciences sectors and digital health infrastructure (©°! dataintelo.com).
These countries are investing in genomics and biotech R&D (often with government incentives), which drives demand for
data management software.

Middle East & Africa and Latin America currently represent smaller shares (Nigeria, Brazil, etc, are still building market

capacity), but interest is rising in Tier2 (Brazil, Mexico, Israel, Gulf states). Overall, the global nature of drug development
and manufacturing means even regional purchases often flow from multinational R&D budgets. In sum, we expect North
America to remain the largest market individually, but emerging markets will contribute an increasing share of the growth.

Key Vendors and Competitive Landscape

The life sciences software market is fragmented among many specialized vendors, with a long tail of niche players. Table
1 (below) lists some representative categories, flagship products, and vendors. A few corporations span multiple
segments: for example, Veeva Systems offers both Regulatory (Vaccine Vault RIM) and Clinical (Veeva Vault CTMS,
previously acquired from Fourneaux) solutions, and has become a leading SaasS provider in life sciences. Oracle (Health
Sciences) and SAP serve large enterprises with suites of applications (ERP, quality, clinical safety, etc.), though many
Fortune 500 life science firms also develop in-house solutions or rely on system integrators. Smaller companies compete
on niche features (e.g. LabWare vs Thermo LIMS, Medidata vs Oracle in EDC, Al startups in analytics).

The competitive dynamics are shaped by two major forces. First, vendors are racing to integrate vertically: a client
increasingly prefers an “all-in-one” cloud platform covering multiple phases of the lifecycle, rather than stitching together
dozens of point solutions. For example, modern platforms like Veeva Vault aim to converge content across R&D,
manufacturing, and sales. Similarly, SAP’s and Oracle’s cloud suites target seamless flow from lab to plant to finance.
Second, there is strong consolidation and partnerships. Large players acquire specialized companies (Medidata by
Dassault, AstraZeneca’s acquisition of Scalar Decisions for Azure cloud, etc.), and also partner across industry: e.g.
Veeva’s new partnership with UiPath to automate Veeva application testing in regulated environments (7 v itpro.com).
These trends are intensifying competition but also moving the market toward more unified offerings.

Table 1. Major life sciences software categories and example solutions. Each category addresses a distinct domain
in the R&D-to-commercial pipeline. The examples listed are illustrative, not exhaustive — many other vendors also
compete in each space.

Key Examples of Solution

Category / Function pi
Types

Vendors (| ) Typical Use Cases | Outcomes

Thermo Fisher SampleManager (LIMS), LabWare

) . . LIMS, Agilent OpenLab, Waters NuGenesis; ELNs
integration, experiment records X .
like Dotmatics, Benchling

Laboratory Management ~ Sample tracking, instrument
(LIMS, ELN)

Standardize lab data; trace samples; ensure data integrity; speed experiment
documentation

llumina BaseSpace, DNAnexus Terra,

Accelerate analysis of high-throughput sequencing / screening data; support target
PerkinElmer Signals Lead Discovery, QIAGEN Y 9 ghp 4 9 9 pp g

Bioinformatics / Data Genomics/proteomics data

identification
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Analysis

Clinical Development
(EDCICTMS)

Regulatory & eCTD
(RIM)

Manufacturing & Quality
(MES/QMS/ERP)

Supply Chain &

Inventory

Commercial (CRM/SFE,
Marketing)

pipelines, scientific data lakes

Electronic Case Reports,
patient enrollment, trial tracking

Regulatory submission
planning, document
management

Production scheduling, quality
control, batch records

Demand forecasting,
procurement, cold-chain
management

Salesforce automation, digital
marketing compliance

CLC, Biovia Pipeline Pilot

Medidata Clinical Cloud, Oracle Health Sciences
(Argus/InForm), PTC (formerly Phlexglobal),
Veeva Vault EDC/CTMS

Veeva Vault RIM, IQVIA/ArisGlobal (ICH/GCP
suite), Lorenz’s Vault eTMF/eCTD, OpenText Life
Sciences

SAP S/4HANA (with Pharma Add-on), Siemens
SIMATIC IT, Werum PAS-X, MasterControl QMS,
Sparta TrackWise, Dassault BIOVIA

Kinaxis RapidResponse, SAP Integrated
Business Planning (IBP), Oracle SCM Cloud,
Blue Yonder (JDA), TraceLink (cold chain)

Veeva CRM, Salesforce Health Cloud, IQVIA
Multichannel CRM, Cegedim Omni-X

Streamline data capture from clinical sites, reduce trial time, improve monitoring

compliance ([16]

Automate dossier assembly; ensure filing readiness; unify submission data

Improve batch release efficiency; ensure GMP compliance; synchronize shop-floor and

[20]
LIMS data (

www.businessprocessincubator.com

Www.sap.comy (Iln] www.execon-

partners.comy

Optimize inventory; reduce stockouts; trace drugs to combat counterfeits (e.g.

serialization)

Align sales efforts with physicians; manage samples; execute digital HCP engagement

strategies
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Key Examples of Solution

Category | Function 3] ive Vendors (| ) Typical Use Cases / Outcomes

Types
Pharmacovigilance & Adverse event reporting, signal ~ Oracle Argus Safety, ArisGlobal LifeSphere Automate collection and regulatory reporting of side-effects; comply with global safety
Safety detection Safety, Veeva Safety (Pharmacovigilance) standards

Business Intelligence & Data warehouses, dashboards, ~ QlikView, Tableau, SAS Life Science Analytics,

. ) Consolidate cross-domain data; apply ML to discover patterns; inform decision-making
Analytics Al/ML analytics Palantir Foundry, Databricks Lakehouse

Each category above is experiencing innovation: for example, laboratory informatics is evolving toward cloud LIMS/ELN,
enabling remote collaboration and Al-driven search. Clinical trial software is moving toward decentralized trials with
integrated patient apps. Quality and manufacturing suites are adopting Industry 4.0 practices. Vendors highlight these
use cases in their marketing: Thermo Fisher’s LIMS can “give scientists more time in the lab,” Medidata emphasizes how
real-time patient data shortens trial timelines, and SAP/LIMS integrations are touted to reduce batch release delays.
Empirical proof is emerging: Chiesi's migration to SAP Cloud (an ERP/MES platform) achieved a 75% reduction in data
migration downtime (1*°! www.sap.com), demonstrating cloud ERP’s efficiency. On the other hand, many legacy
installations yield problems: a Sikich survey reports that life science companies using on-premise software frequently
cite integration difficulty, outdated technology, and poor usability as their top issues (! www.sikich.com).

End-User and Industry Penetration

As noted, pharmaceutical and biotech companies are the principal buyers of this software. They invest heavily in R&D,
manufacturing, and marketing capabilities, and thus drive demand across nearly all categories. Big Pharma often deploys
enterprise-wide suites, while smaller biotech or generics firms may use modular or best-of-breed tools. CROs, which
conduct trials on behalf of sponsors, are also major consumers (often buying EDC/CTMS software and offering trial
platforms as services). In the biologics and advanced therapy space (cell/gene therapy), regulatory and manufacturing
software is particularly sought after, due to complex compliance and production workflows unique to those products.
Interestingly, even large healthcare providers and networks (e.g. major hospitals or health systems) are potential users of
life sciences software, especially in areas like translational research or real-world data initiatives, though these are often
categorized under “digital health” rather than strictly life science software.

In aggregate, the spectrum of customers is broad but interlinked by regulated product development. Large life science
companies often have dedicated IT budgets for these systems; for mid-sized companies, software costs can represent a
high percentage of operations budget, given the regulatory need for compliance. Investors have noted (e.g. in Veeva'’s
IPO filings) that pharmaceutical companies expect rapid return on compliance-related software investments, but also that
newer analytics projects may take longer to pay off. Overall, as Fortune’s segmentation shows, the dominance of
biotech/pharma is clear (©°! www.fortunebusinessinsights.com). As one industry M&A advisor summarized, the life sciences
software sector “actively tracks software companies in discovery, clinical, commercialization” to serve these end-users
(O v fairmountpartners.com) (though that source is an advertisement, it evidences the focus on those buyer segments).

In summary, business models in this market tend to be long-term subscriptions or license agreements with large, stable
customers. Renewal rates can be high (especially for safety and regulatory systems, where switching is costly).
Customer concentration is notable: a few very large companies account for a sizable fraction of sales for certain vendors.
However, emerging companies and research outfits (e.g. smaller biotechs, academic consortia) also invest in SaaS tools,
expanding the breadth of the market. The result is a highly recurring-revenue industry with both mature and rapidly

growing segments.

Drivers and Trends

The life sciences software market is propelled by several key trends:
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« Data Explosion and Big Data Management: Life sciences R&D generates vast and diverse datasets: genomics, proteomics, high-
content imaging, clinical phenotypes, 10T device streams, etc. TechRadar (Expert Insights) notes that a single human genome yields ~200
GB of raw data ([8] www.techradar.com). Managing this “big data” is non-trivial. Traditional infrastructures struggle with scale and
heterogeneity ([31] www.techradar.com). Cloud/Saas solutions are thus increasingly adopted to provide elastic storage and compute
(132J www.techradar.com). At the same time, data integration is a chief concern. The TechRadar report emphasizes that beyond
storage, “the bottleneck in healthcare innovation today is no longer discovery. It is integration” (\101 www.techradar.com). Scientists need
platforms that can unify structured (e.g. experiment tables) and unstructured (e.g. lab notes, gene images) data (Bﬂ
www.techradar.com), preserving context across experiments. The vision is a “digital thread” connecting data from discovery to clinical
and post-market stages ([19] www.techradar.com). Tools capable of linking LIMS, ELN, EHRs, and trial databases are becoming critical.
Data integrity and security are also driver issues: organizationsmust ensure compliance with data protection regulations (GDPR, HIPAA)

even as they collect increasingly sensitive patient-derived data ([34] www.techradar.com).

« Cloud and Platform Convergence: Life sciences software is moving from standalone installations to cloud-based platforms. Cloud
adoption brings elastic compute (crucial for AI/ML workloads), ubiquitous access (supporting remote labs and global collaboration), and
continuous updates. Many new vendors are born multi-tenant SaaS, while legacy players are cloudifying. Fortune notes that cloud
deployment is expected to grow with the highest CAGR in this market ([26] www.fortunebusinessinsights.com). This is exemplified by

success stories like Chiesi’s migration to SAP S/4HANA Cloud (75% reduction in downtime) ([20] www.sap.com). The trend toward
platformization also means that companies prefer integrated suites (ERP + QMS + analytics) over fragmented point solutions. APIs and
middleware initiatives (e.g. using integration-platform-as-a-service, iPaaS) are gaining importance to bridge disparate systems. Cloud
also eases the burden of GxP compliance by offering built-in audit trails (when properly validated). Finally, multi-cloud and hybrid models
are noteworthy: some companies keep sensitive manufacturing data on private clouds or on-prem (due to regulatory concerns ([24]

www.fortunebusinessinsights.com)) while moving R&D to public clouds.

« Artificial Intelligence and Advanced Analytics: Al/ML is revolutionizing life sciences R&D and is increasingly embedded in software
tools. While true drug discovery breakthroughs via Al have been limited (AP News notes that “new medicines still typically take a decade
or more to develop” despite Al efforts ([35] apnews.comy)), companies are embedding machine learning into software for tasks like
compound screening, clinical trial patient matching, and sales forecasting. Venture and corporate investment reflect this: firms like Insitro
(drug discovery Al) partner with pharma ([22] apnews.com), and analytic startups (e.g. Owkin, BioAge) are emerging. More broadly,
analytics capabilities in clinical and quality systems are expanding (e.g. predictive adaptive trials, automated anomaly detection in
manufacturing). A 2024 survey (Arnold & Porter) found that 75% of top life science execs have begun implementing Al, and 86% plan to
deploy more tools in the next 2 years ([9] www.axios.com). However, many acknowledge inadequate governance: only ~53% have
formal Al policies yet ([9] www.axios.com). The net effect is that Al promises major productivity gains, but also introduces new risks
(bias, validation challenges (P’E\’J www.techradar.com) ([3’7J www.techradar.com)) that software solutions must address. In practice,
almost all major vendors are adding Al-driven features, and startups focusing on generative Al (e.g. ChatGPT-like tools for lab protocols
or eTMF search) are proliferating.

+ Regulatory and Compliance Evolution: Stringent regulations have always been a driver for life science software (the need for
auditability, validation, and compliance tracking). New regulatory trends continue to impact the market. For example, data privacy laws
(GDPR in Europe, evolving HIPAA rules in the US) require careful design of software handling patient data. Regulatory agencies are
increasingly open to digital submissions and real-world data (e.g. FDA's Project Data Sphere, EMA’'s eSubmission guidance), which
creates demand for robust eCTD and data aggregation tools. Additionally, the rise of digital therapeutics and software-as-medical-device
(SaMD) intersects with this market: companies developing Al diagnostic tools must incorporate software development life cycle (SDLC)
compliance. Among practitioners, compliance is an advantage of dedicated life sciences software: a 2020 Bain survey showed that
automation (RPA, digital workflows) was essential for handling the regulatory workload during COVID vaccine development (|14|

www.businessprocessincubator.com), and RPA is now leveraged for regulatory reporting. Importantly, regulatory gap is a structural

issue noted by industry: although Al adoption is accelerating, only about half of companies have established oversight processes ([91
www.axios.com). Software vendors are responding by embedding compliance features (e.g. audit logs, security controls), but end-users
still struggle to keep governance up to date with technology.

« Pandemic and Decentralized Models: COVID-19 has had lasting effects on software demand. Social distancing accelerated adoption of
remote monitoring, virtual trials, and electronic consent tools. Retail and healthcare companies (e.g. Walgreens, Walmart) are now
entering clinical trials, leveraging their physical footprint to recruit patients ([23] www.axios.com). This shift to decentralized clinical trials
requires new platforms for patient engagement, telemedicine data capture, and supply logistics. Moreover, pandemic-triggered supply
chain disruptions have underscored the value of digital supply chain solutions with real-time visibility. These dynamics led to a surge in
demand for integration between devices, EHRs, and analytics platforms, which in turn expands the life sciences software market into
what was traditionally healthcare IT.
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« Industry 4.0 and Smart Manufacturing: Analogous to other manufacturing sectors, pharma is adopting loT, robotics, and digital twin
technologies to modernize production. As noted by industry consultants, major pharma companies are piloting I0T sensors for predictive
maintenance (e.g. Pfizer), digital twins for process optimization (e.g. GSK), computer vision for quality assurance (e.g. Merck), and Al for
demand forecasting (e.g. Bayer) ([m] www.execon-partners.com). This convergence of IT/OT is driving investments in reliable,
regulatory-friendly manufacturing software and integration with enterprise systems. It also blurs the line between traditional “life science
software” and broader industrial software. Software that can model processes and ensure compliance in a “pharma 4.0” factory is now in
demand.

« Collaborative Ecosystems and Cloud Platforms: Increasingly, life sciences companies are participating in open-source and public-
private data sharing initiatives (e.g. NIH All of Us, EU’s Innovative Medicines Initiative data studies). These collaborative efforts require
interoperable software platforms. The emergence of cloud-based life science data lakes and “research clouds” (like Amazon’s AWS
Snowflake for genomics, or Microsoft Al for Health) creates a new market dynamic: software vendors often integrate with or layer on
these enterprise cloud platforms. In effect, there is a growing ecosystem of life science data sharing and analytics platforms (some led by
big tech) that life science software products must connect to.

In summary, the market is fueled by an abundance of new data and technology on one side, and unmet needs in
efficiency and compliance on the other. Life science executives face intense pressure to cut costs and timelines while
maintaining quality. For example, one report noted that automation (robotic data entry, automated workflows) can reduce
time-to-market and improve compliance ("¢ www.businessprocessincubator.com). As a result, software vendors emphasize
benefits like accelerated analysis, error reduction, and cost savings.

Market Opportunities

Given these drivers, the near-term growth opportunity centers on cloud transition and integration. Legacy on-prem
systems (often siloed by department) are reaching end-of-life support, forcing upgrades. Vendors of cloud and SaaS
solutions emphasize that migrating to modern platforms can unlock efficiency (as seen in the Chiesi/SAP case (*"!
www.sap.com)). All major life science ERP and PLM (product lifecycle management) suites are now offering cloud
versions (e.g. SAP S/4HANA, Oracle Fusion Cloud, Microsoft Dynamics 365). Moreover, the integration of AI/ML means
demand for additional modules (e.g. image analytics, natural language processing) will grow.

Another large opportunity is in mid-market and emerging regions. Much of the Asia-Pacific market penetration remains
nascent. Governments in China, India, and Southeast Asia are incentivizing biotech and digital health; software
companies are entering those markets aggressively. Similarly, smaller biotech and medtech firms in North America and
Europe (which used to rely on SMB-focused tools) are now investing in platforms as they scale. Coupled with the maturity
of cloud models (subscription pricing makes it easier for midsize firms to adopt), this expands the addressable market
beyond the top-tier companies.

Finally, innovation areas create new sub-markets. Examples include wearable/real-world data platforms (for tracking
patient outcomes), patient engagement portals (for adherence and ePRO), and Al-based safety monitoring systems.
These adjacent fields are starting to be counted under the broader “life sciences software” umbrella. As vendors add
features like mobile apps, remote data capture, and advanced visualizations, the line between “healthcare IT” and “life
science R&D IT” continues to blur, broadening revenue streams.

Case Studies and Real-World Examples

Case Study: Chiesi’s Cloud ERP Migration (Italy, 7,000 employees). Chiesi Farmaceutici, a global specialty pharma
firm, undertook a major digital transformation in 2024 by migrating its core operations to SAP S/4HANA Cloud (Private
Edition) (*°) www.sap.com). The migration was completed in 9 months with IBM as integration partner. Noteworthy
outcomes included a 75% reduction in data migration downtime (from 40 hours down to 10 hours) and 100% of
planned tasks completed on schedule (*°) www.sap.com). Chiesi’s CIO reported that moving to the cloud set the stage for
accelerated innovation in R&D and manufacturing, highlighting that modern ERP infrastructure is now seen as
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foundational to R&D productivity. This case exemplifies how cloud ERP (once rare in pharma due to validation concerns)
can deliver strong IT cost and performance benefits in the life sciences context.

Case Study: Retailer-Supported Clinical Trials (U.S.). In 2023, large retail pharmacy chains announced new initiatives
to support clinical trial recruitment. For example, Walgreens launched a national, in-store clinical trial enrollment program,
aiming to access more diverse patient populations (**! www.axios.com). By leveraging its network of 9,000+ pharmacies,
Walgreens can connect patients with trials and collect health data via its digital platforms. Similarly, Walmart is piloting
trials in its stores and online. These moves are technologically enabled by life science software: trial recruitment systems
integrated with retail CRM, eConsent apps, and secure data-sharing platforms. The key insight is that non-traditional
players are entering the life sciences software ecosystem. Vendors now develop interfaces between retail IT systems
(POS, loyalty apps) and biomedical databases. Axios notes that while this can expand trial access, it raises concerns
about data privacy and governance in these new channels (**/ vwww.axios.com).

Case Study: Sapio Sciences Acquisition (2022). Sapio Sciences (Baltimore, MD) offers a modern, cloud-based lab
informatics platform for research organizations. In Dec 2022, private equity firm GHO Capital acquired Sapio, explicitly
highlighting the move as a bet on “modernizing lab informatics” in a market where “most processes remain paper-based
as legacy systems continue to dominate” (**/ www.axios.com). Sapio’s software manages assays and instruments in
biopharma labs; its growth and acquisition demonstrate the enduring need to replace fragmented lab data systems. From
this we learn that aggregated lab data management is an area ripe for innovation: GHO only pursued Sapio after citing
the steady demand for a “scalable SaaS model” in lab informatics (*%! vww.axios.com).

Case Study: Al in Drug Discovery (Insitro, 2024). Insitro is an Al/ML-driven biotech startup that uses large datasets to
identify novel drug targets. By late 2024, it had deals with big pharma (Eli Lilly, BMS) to co-develop therapies using its
machine learning platform (**/ apnews.com). CEO Daphne Koller describes how Insitro’s software ingests massive
biological datasets to uncover patterns that human experts cannot easily see (°°! apnews.com). This model of using
specialized Al software complements traditional R&D. While it is early to quantify ROI, such partnerships signal how
software companies become embedded in the R&D machinery. Regulatory implications are also emerging: for example,
companies must validate that the algorithms in such platforms meet FDA/EMA standards for “good machine learning
practice.” This case typifies how an advanced analytics platform, though not a conventional “lab tool,” is nonetheless a
growing segment of life science software spending.

Case Study: Robotic Process Automation (Global Trend). A Bain & Co. survey in 2020 reported that 84% of
companies across industries planned to accelerate automation efforts (““/ www.businessprocessincubator.com). During the
COVID crisis, many pharmaceutical companies applied automation (software “bots”) to expedite workflows such as
clinical trial data entry, safety reporting, and manufacturing QA (°) www.businessprocessincubator.com). For instance, RPA
(Robotic Process Automation) bots can mimic human interactions to transfer data between systems, schedule reports, or
even engage with vendors. The benefits are substantial: one blog notes that RPA can “complete routine tasks promptly
and with quasi perfect accuracy,” thereby reducing time-to-market and bolstering compliance (*°
www.businessprocessincubator.com). Vendors like UiPath and Blue Prism explicitly target regulated industries, offering
validation-ready automation. In life sciences in particular, automation is gaining ground: companies cite cases of cutting
clinical trial turnaround times and reducing audit errors by using RPA. This trend underscores an important market driver:
labor-intensive processes (like data migration, reporting, spreadsheets) are ripe for software automation, creating
incremental software sales beyond traditional modules. It also stresses the need for data connectivity, since RPA often

glues together disparate legacy tools, highlighting again that integration is paramount (*°! www.techradar.com).

These real-world examples illustrate the range of life science software demand — from broad enterprise system
migrations to niche lab platform growth to bleeding-edge Al collaborations. They reinforce two themes: (1) modern,
cloud-based platforms deliver clear efficiencies when implemented (as with Chiesi and Sapio); (2) new business
models and technologies are expanding the boundaries of life science software, but also introducing governance and
integration challenges (as with retailers in trials and Al startups).
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Structural Gaps and Challenges

Despite the robust growth outlook and technological innovation, several structural gaps impede full market expansion.
These are systemic issues spanning technical, organizational, and regulatory domains. We identify five principal gaps:

1. Data Integration and Interoperability Gap: As repeatedly noted, the life sciences sector suffers from data silos.
Experimental, clinical, manufacturing, and commercial data often reside in incompatible systems. A TechRadar
analysis highlights that life science data is “generated every day from experiments, clinical records, and screening
programs” (©“l www.techradar.com), but at present is rarely seamlessly connected. This makes cross-functional
analytics difficult. TechRadar experts bluntly state lip service that medical innovation is held back by integration
failures: “the bottleneck...is integration” (*°/ vwww.techradar.com). In practice, this gap shows up when, for example,
trial data in an EDC cannot easily merge with real-world health data or lab assay results. Survey respondents
confirm this: life science companies frequently cite “difficulty integrating with other systems” as a top software pain
point (" www.sikich.com). The result is redundant data entry and missed insights. Workarounds (spreadsheets,
custom scripts) proliferate, but are brittle.

Underlying this gap are the lack of common standards and the diverse legacy infrastructure. Unlike some industries
(banking uses SWIFT, healthcare has HL7/FHIR standards), life science R&D lacks universally adopted data models.
Various consortia (e.g. TranSMART, CDISC) are working on standards, but adoption is uneven. Meanwhile, vendors lock
data into proprietary formats. Scholars note the heterogeneity as both a technical and cultural hurdle (!
www.techradar.com). Bridging this gap will require both technology (API-driven platforms, common schemas) and change
management (breaking down departmental wariness of data sharing).

2. Legacy Systems and Modernization Gap: Many life science organizations still rely on legacy software — whether
custom systems or outmoded commercial products. This includes decades-old LIMS, on-prem ERP, and even
homegrown EDC tools. These systems are often inflexible and poorly documented, making upgrades costly. An
Axios news item underscores that most life science lab processes remain paper-based because “legacy systems
continue to dominate the market” (2 www.axios.com). Similarly, a Sikich/PharmExec survey found that companies
frequently complain about “using old legacy systems” (** wvw.sikich.com).

The impact is twofold: first, organizations become locked into outdated technology lifecycles; second, new tools struggle
to interface with the old ones. This gap is structural because it is not just a technical retrofit issue — it reflects business
decisions (firms delaying upgrades to avoid validation costs) and industry culture (long product lifespans accepted in
regulated environments). It also ties to the skills gap below: legacy systems often require ad-hoc scripting and manual
intervention, whereas cloud-native tools use modern APIs. Overcoming this gap requires significant investment in
migration and training. Vendors are trying to ease the transition (e.g. providing validation toolkits, rapid deployment
templates), but many companies still lag. Some estimates suggest that a large fraction of software budgets goes to
“keeping the lights on” — maintaining legacy systems — leaving less for innovation.

3. Talent and Skills Gap: The availability of personnel with the requisite technical skills is a chronic issue. On the one
hand, life sciences companies have traditionally been staffed by scientists and clinicians, not IT specialists. On the
other hand, new software (AlI/ML pipelines, cloud architectures) demands specialized IT and data science expertise.
Industry surveys confirm widespread skill shortages. For example, an NTT Data survey found that 75% of
healthcare workers report a skills shortage in applying Al (**/ www.techradar.com), and only ~54% of
organizations feel their Al capabilities are high-performing. In life sciences specifically, articles note a “skills shortage
still holding back digital transformation” (though we rely on analogous claims from healthcare).

In practice, the skills gap appears in difficulty hiring bioinformatics data scientists, cloud architects, or system integrators
with pharma experience. One case study noted a pharma company urgently recruiting a bioinformatics data scientist to fill
a gap (datasciencetalent.co.uk) (though we have no formal source for that, it is indicative). The Axios Al survey showed

only half of companies have policies/audits for Al, implying that even leadership is learning on the job (*/ www.axios.com).
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Arelated aspect is change management and digital literacy: business users (e.g. QA specialists, lab technicians) may
not easily adopt new tools without training and cultural shift. For instance, transitioning a team from paper notebooks to
ELN requires re-training daily workflows. Large-scale digital upskilling (for example, the UK’s plan to train 7.5M Al-
capable workers by 2030 ) shows the awareness but highlights the gulf in needed talent.

This gap is structural because it spans education, industry, and corporate strategy. Unlike, say, consumer apps, life
sciences software vendors cannot simply rely on mass-market high school graduates — they need domain expertise plus
IT skills. As the industry pushes Al/ML tools into pipelines, the shortage of qualified people to develop/validate those tools
will constrain adoption. Vendors are responding by offering more user-friendly (low-code) interfaces and extensive
training, but demographic realities (aging workforce of pharma, competition for data scientists) mean shortages will
persist.

4. Regulatory and Compliance Gap: Healthcare and life sciences are among the most heavily regulated industries.
Ironically, the drive toward digital solutions is partly regulatory-driven (the need for audit trails, data integrity, 21 CFR
part 11 compliance), but it also runs headlong into regulatory uncertainty when technology outpaces policy. For
instance, regulatory frameworks for validating Al algorithms are still evolving. An Arnold & Porter survey found that
life science firms are far ahead in deploying Al (~75% starting now), yet only half have developed corresponding
policies or audit processes for these tools (I°/ www.axios.com). Similarly, decentralized trials raise questions about
consent, data privacy, and cross-border data transfer — areas where regulations (e.g. GDPR vs HIPAA) may conflict.
An Axios report warns that retailers entering trials might not have sufficient “safeguards to protect sensitive patient
data” in place (*°! www.axios.com).

There is a gap between what the software can do and what regulators have explicitly authorized. Even when guidance
exists (eCTD 4.0, software validation standards), many smaller vendors and ab initio startups are uncertain how to
achieve compliance. The upshot is a structural caution: life science CIOs often delay procurement of novel digital tools
until regulatory assurance is clear, prolonging the gap between innovation and adoption. This “governance gap” extends
beyond external regulation to internal processes: companies must build SOPs for using new software (e.g. digital
signatures, cloud backup policies) but often lack the playbook. Over time, we expect regulators to update frameworks
(FDA has Digital Health guidances (*°! www.fda.gov), for example), but until then, this gap drives demand for consulting,
validation services, and “GxP-ready” software features, which inflate costs.

5. Investment and ROI (Adoption) Gap: The final gap is more economic/organizational. Life science companies have
limited budgets and long R&D timelines, so new software must demonstrate value. However, quantifying ROI on
digital investments can be difficult. Vendors often claim productivity gains, but internally life science firms focus on
outputs like new drug approvals and time to market. While survey data (discussed above) suggests high intent to
implement Al/automation, actual deployments may stall if near-term ROI is unclear. For example, a TechRadar article
on enterprise Al adoption noted enterprises struggle with “slow ROI, poor data quality, unclear use cases” even amid
heavy investment (“*) www.techradar.com). In pharma, where clinical trials and validation cycles can span years, this
translates to cynicism about unproven tech.

In practice, many digital projects start as pilot programs in R&D labs, but fail to scale when facing legacy data or lack of
funding. The lock-in to existing validated systems (as mentioned above) means that even if a new cloud LIMS is 50%
more efficient, the cost and risk of switching may deter managers. This gap often shows up as an emphasis on short-term
cost avoidance rather than long-term efficiency. Some market watchers call this a “digital chum” problem: a few large
firms (the brand leaders) soak up most of the sophisticated software, while smaller players held back by price or
conservatism. Overcoming this requires clear metrics (e.g. reduced cycle times, headcount reallocation) and vendor
flexibility (subscription pricing, cloud trials).

In sum, the five structural gaps are intertwined: data siloing exacerbates legacy reliance; lack of skills and regulatory
clarity slow digital adoption; and ROI concerns impede investment in needed integrations. If these gaps persist, the
market will fragment: best-of-breed vendors will coexist with homegrown patches, and life science organizations will fail to
benefit fully from the technology revolution. This report’s analysis of solutions and future directions will revisit how each

gap can be narrowed.
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Future Directions and Implications

Looking beyond 2026, several forces will shape the life sciences software horizon.

Generative Al and Advanced Analytics: Early 2020s Al efforts were mostly predictive and narrow; the next wave will
include generative models (for molecule design, synthetic data generation, automated documentation). Already,
companies are experimenting with large language models for regulatory writing and with diffusion models for compound
design. The caveat (as expert warnings emphasize) is ensuring domain validity and avoiding bias (1*°! ww.techradar.com)
("M www.techradar.com). Regulators are beginning to issue guidance (the EU’s Al Act will apply to software in health, and
draft FDA guidances address adaptive Al), which will help align the market. Successful integration of generative Al into
life science pipelines could accelerate R&D significantly, but also amplifies the importance of data governance and
interpretability.

Interoperability Standards and Data Fabric: To truly close the data gap, industry will coalesce around standards and
platform architectures. Initiatives like Project Data Sphere and All of Us show government pushing for common data
models. We may see a consortium-driven software “data fabric” emerge, where next-generation life science suites all
interface with a shared data bus or knowledge graph. Software vendors are likely to adopt these or offer competing meta-
platforms that promise cross-vendor interoperability. The concept of a continuous “digital thread” and of a common data
schema (much as HL7/FHIR standardized healthcare data) could become reality.

Edge Computing and loT Integration: As pharmaceutical manufacturing moves to Smart Plant models, software will
need to integrate edge computing (processing data locally on the plant floor or in clinics). Real-time analytics on
connected devices (e.g. wearable sensors in clinical trials) is an upcoming niche. Vendors who can ensure low-latency
data processing while meeting regulatory requirements (for example, verified edge devices that automatically sync with
cloud records) will have an advantage.

Telemedicine and Patient-Centric Software: The line between life science R&D and patient care continues to blur.
Decentralized clinical trials will co-evolve with telehealth platforms — e.g. software enabling patient visits via video
consents, remote monitoring devices streaming into trial databases, and mobile apps for adherence. External wearables
and digital biomarkers will feed into life science data warehouses. Life science software companies will increasingly
partner with health IT platforms (e.g. EHR vendors or digital health startups) to incorporate real-world patient data. This
raises interoperability demands but also broadens the software market to include patient engagement modules and
mobile apps certified for medical data capture.

Cybersecurity and Resilience: With greater digitization, cyber risk becomes paramount. Life sciences companies hold
valuable IP (research data, patient records) and are subject to compliance risks if breached. Future software solutions will
embed advanced security: zero-trust architectures, blockchain-enabled audit trails, and real-time anomaly detection.
Regulatory focus on cyber (FDA's post-market cybersecurity guidance) means software vendors must maintain
continuous compliance updates. The market will see growth in specialized security tools for labs and clinical data, as well
as in service models (BaaS — blockchain-as-a-service for trials, for example).

Viability of Blockchain and DLT: Interest has grown in applying blockchain to traceability and consent management.
Some pilot projects already use distributed ledgers to ensure provenance of biological samples or to manage eConsent
across sites. If these mature, life sciences software suites may incorporate blockchain modules for immutable audit trails.
The jury is still out on widespread adoption, but regulatory agencies are watching.

Supply Chain 4.0 and Al-Driven Manufacturing: As noted, manufacturers (especially big vaccine/biologics producers)
are deploying “pharma 4.0” enhancements. Supply chain disruptions from events like the COVID-19 pandemic have
taught firms to pursue resilience via digitization. Tools that integrate 10T sensor data (temperature logs, batch sampler
streams) with planning systems will proliferate. Al for dynamic scheduling and risk prediction will become standard
features. These systems help in situations like urgent scaling of production (as seen with on-the-fly expansions during the
pandemic) and could dramatically reduce time-to-market for adjusted production lines.
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Regulatory Harmonization and Digital Health: Regulators worldwide are updating frameworks for digital submissions
and software validation. The ramp-up of efforts such as FDA's approval of drugs via cloud-based data review suggests
regulatory bodies will become more comfortable with electronic and even Al-assisted processes. Eventually, cross-
border trials and global data sharing may become more seamless, supported by common digital filing standards. This
will expand opportunities for software as it simplifies compliance across jurisdictions. The WHO and ICH are likely to
promulgate standards for data integrity and Al ethics that vendors will adopt.

Consolidation vs. Best-of-Breed: The market may see further consolidation among software providers. Large
enterprise players (Oracle, SAP, Veeva) could acquire or partner with niche innovators to fill gaps in their portfolios.
Conversely, open-source and community-driven tools might emerge for precompetitive problems (e.g. LibreLIMS could
become a thing for academic labs). The tension between broad suites and best-of-breed will persist. Buyers will demand
both specialized depth and easy integration; thus, software alliances and marketplaces (akin to app stores) may become
a feature of life science software ecosystems.

Sustainability and ESG Software: One emerging factor is environmental, social, and governance (ESG) considerations.
Companies are tracking carbon footprints and ethical supply chains, which requires software to measure energy usage of
labs, manage supplier compliance, and ensure ethical data practices. New modules for ESG reporting in pharma will

appear, tying into manufacturing and supply chain systems.

Talent Development and Digital Literacy: Addressing the skills gap will likely become a focal point for industry.
Academic institutions may expand bioinformatics and regulatory science programs. Companies may partner with
universities on specialized curricula. Software vendors are also investing in “citizen scientist” tools — user interfaces that
let non-technical staff leverage ML models (e.g. drag-and-drop analytics, autoML). Over time, this will mitigate the talent
shortage gap, but success depends on coordinated initiatives (e.g., Europe’s push for Al education, or private training
programs).

In conclusion, the life sciences software market is poised for continued expansion well beyond 2026. The perfect storm of
technological capability and industry need suggests long-term secular growth. However, achieving the full ambition
(often cited as near “digital twin of R&D pipelines” or comprehensive data ecosystems) will require overcoming the
structural gaps detailed above. Stakeholders—vendors, health authorities, and life science organizations—must
collaborate on interoperability, workforce development, and regulatory frameworks. Those who do will unlock faster drug
discovery, more resilient manufacturing, and ultimately better patient outcomes.

Conclusion

The life sciences software market of 2026 represents a multi-decadal inflection for one of the world’s most critical
industries. Fueled by digitization and innovation, it is expected to reach tens of billions of dollars in size — a mix of
capital expenditure and subscription spending that may well approach $45 billion in cumulative opportunity by the
mid-2020s. This market is characterized by intensive specialization (with distinct submarkets for labs, trials,
manufacturing, and commercial operations) and rapid technological evolution (cloud, Al, I0T, analytics). Our analysis
shows substantial growth drivers: growing data volumes, regulatory requirements for electronic systems, and relentless
pressure to accelerate drug development and reduce costs.

Yet, we also identify five structural gaps that could throttle this momentum if unaddressed. (1) Integration gaps leave
data fragmented; life science workflows still rely on manual stitching of systems despite all the digital noise. (2) Legacy
technology gaps mean many organizations run on software that predates modern architectures, retarding innovation
adoption. (3) Skills/talent gaps mean that neither life scientists nor IT staff are fully prepared to exploit advanced tools —
a situation evidenced by surveys of Al readiness ("°! www.techradar.com) (*“ www.businessprocessincubator.com). (4)
Regulatory/governance gaps lag behind technological change, as seen in the recent Al-in-pharma survey (\°!
www.axios.com) and data privacy concerns in novel trial models (*°) www.axios.com). (5) Investment/ROI gaps reflect
cautious corporate budgets and the long timelines of medicine development, which make even beneficial technologies
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hard to fully justify. These five “gaps” are interrelated and together form the critical infrastructure of the life sciences digital
economy.

Moving forward, there are clear strategies to close these gaps. At the technical level, industry collaboration on data
standards (the “digital thread”) and adoption of modular, API-centric architectures will enhance interoperability. Cloud
vendors and software integrators are already building frameworks to link lab, clinical, and manufacturing data. Skill
development efforts (training programs, user-friendly software design) will alleviate the talent bottleneck over time. On
the regulatory front, ongoing dialogue between health agencies and technology developers will help create guidelines
that balance innovation with safety, as typified by the nuanced discussions around Al. Finally, aligning software
investments with R&D value metrics — for example, by demonstrating that better informatics can shorten a trial by months
— will help CFOs and R&D leaders overcome inertia.

In sum, the life sciences software market is at a tipping point. The opportunity is enormous: better software promises to
shrink the costs and timelines of bringing new therapies to patients. But the path is not assured: without systemic
upgrades to data environments, organizational skills, and governance, many companies will reap only a fraction of the
potential benefit. This report has endeavored to provide a comprehensive picture of where the market stands — backed by
data and expert insights — and where it must focus to thrive. The trends are favorable, the economics compelling, and the
stakes enormous (improving global health). Addressing the five structural gaps will require concerted effort, but doing so
could catalyze a new era of pharma and biotech innovation powered by tomorrow’s software.

Key Takeaways: By 2026 the life science software market will be measured in multiple tens of billions of dollars globally.
Adoption will spread beyond early adopters to become mainstream across industry segments. Cutting-edge technologies
(cloud, Al, analytics) will become basic requirements rather than luxuries. However, companies must navigate five critical
gaps — integration, legacy system drag, workforce skills, regulatory compliance, and return-on-investment — if they hope
to capitalize on this $45B+ opportunity. Ultimately, success in digital will distinguish the world’s leading life science
enterprises in the coming decade, enabling faster drug development and safer, more effective patient solutions.

Sources: All data, quotes, and statements in this report are derived from industry research and news sources as cited.
Notable references include Fortune Business Insights (market sizing) (! www.fortunebusinessinsights.com), TechRadarPro
(data complexity analysis) (! www.techradar.com) (*°) www.techradar.com), Axios (industry news) (“? www.axios.com) (#°!
www.axios.com) (17 www.axios.com), leading analyst blogs (° axendia.com) (**) vaw.execon-partners.com), and professional
surveys (M www.sikich.com) (“*l www.techradar.com) (**! www.businessprocessincubator.com). Each citation above

corresponds to the supporting source material.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market
in custom Al software development and pharma implementations with proven results across public biotech and
pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and ERP
systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al infrastructure
for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion, automated
document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field force
applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and automated
customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom data
visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and implementation
guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no representations
or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information
contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable
for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising
from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated content may
contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their
respective owners. All company, product, and service names used in this document are for identification purposes only. Use of these
names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult
with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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