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Executive Summary

The pharmaceutical industry is undergoing a profound digital transformation, driven by breakthroughs in
artificial intelligence (Al) and data science. Integrating Al into drug discovery, manufacturing, clinical trials, and
commercial operations promises enormous gains in efficiency and innovation (m scw.ai)
(www.biosciencetoday.co.uk). However, numerous industry surveys and analyses indicate a critical Al skills
gap: a substantial mismatch between the Al-related competencies pharmaceutical companies need and those
their workforces currently possess. For example, in a recent GlobalData survey of 109 industry professionals,
49% of respondents reported that a shortage of specific skills and talent is the top hindrance to their
company's digital transformation ('*! www.globaldata.com) (°! www.fiercepharma.com). Similarly, a Pistoia Alliance
survey of life-science R&D organizations found that 44% cited a lack of skills as a major barrier to Al and
machine learning adoption (‘! www.worldpharmatoday.com). In short, the very workforce that must deploy and
validate Al-driven solutions is ill-prepared: biologists and chemists lack data-science training, while data
scientists often lack domain knowledge of pharmaceutical sciences.

This report provides a thorough analysis of the Al skills gap in pharma as of 2025. We review the historical
context of digital innovation in pharma, quantify the current state of Al adoption and talent availability, and
dissect the nature of the skills gap - from specific technical competencies in machine learning and data
management to softer requirements like interdisciplinary collaboration and regulatory understanding. We also
examine contributing factors, including educational deficits, cultural resistance, high demand across industries,
and regulatory complexity. The impact of the gap is assessed through evidence and case examples: lacking Al
skills is shown to stall critical projects, raise costs, and even pose risks to product quality and patient safety (\°’
www.pharmaceuticalonline.com) (www.biosciencetoday.co.uk).

To address the gap, we analyze multiple strategies. Industry leaders highlight reskilling existing employees as a
cost-effective priority: one analysis found that reskilled teams saw a 25% boost in retention and 15% efficiency
gains ('8! eularis.com) (1”1 eularis.com), at roughly half the cost of hiring new talent ("®1 eularis.com). We present a
comparative table of “Reskilling vs. Hiring” to illustrate this strategy. We also discuss external partnerships
(many pharma firms are collaborating with tech companies and start-ups to access Al expertise (I
www.thefinancialworld.com) (190 www.thefinancialworld.com)), university and training programs, and emerging roles

(e.g. "Al translators” who bridge biotech and technology (""" www.ibm.com) (1'%

eularis.com)). Notably, several
leading companies are launching large-scale training initiatives: one report highlights that Johnson & Johnson
has already trained 56,000 employees in Al skills, embedding Al literacy "across the board" (I'°!
www.linkedin.com). Similarly, Bayer partnered with IMD Business School to upskill over 12,000 managers globally,

achieving an 83% completion rate (\'*) www.imd.org) (\"°! www.imd.org).

The report also covers multiple perspectives: we bring in academic and industry expert views, regulatory
considerations (e.g. how the FDA's Al guidance implies new workforce roles), and regional differences (the
talent gap in the US vs. Europe and Asia). We include data-driven analysis (percentages, market forecasts, skill
demand trends) and two tables summarizing key survey findings and recommended strategies. Case studies
illustrate how leading firms are reacting — from internal training programs to partnering with Al vendors.

Finally, we discuss future directions. The Al revolution in pharma will continue to accelerate (PwC estimates Al
could deliver ~$250 billion of value by 2030 (/' scw.ai)), so the skills shortage must be addressed urgently. We
evaluate forward-looking solutions: expanded curricula in life-science education, industry-academia consortia,
Al certification programs, and leveraging generative Al as a training tool (while noting it also creates new skill
requirements in prompt engineering and Al governance). We also highlight broader implications: workforce
diversity initiatives to broaden the talent pool ("'®! pmc.ncbi.nim.nih.gov) and the importance of continuous
learning cultures.
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Key findings: Numerous credible sources converge on one message: while Al adoption in pharma is rising
rapidly, the lack of skilled personnel is a primary bottleneck (1?) www.globaldata.com) (14
www.worldpharmatoday.com). Left unaddressed, this gap threatens to slow innovation, raise costs, and reduce
competitive advantage — or worse, impact drug quality and patient safety (!°/ www.pharmaceuticalonline.com)
(www.biosciencetoday.co.uk). We conclude with recommendations for industry stakeholders, urging a concerted
effort in training, hiring, and collaboration to “build the workforce for tomorrow’s pharma".

Introduction

The pharmaceutical industry stands at an inflection point where data and Al technologies are reshaping
traditional processes and roles. Artificial intelligence — broadly defined as the use of algorithms that enable
machines to perform tasks requiring human-like intelligence - is already being applied to every stage of drug
development and commercialization.Al models can sift through vast genomic and chemical datasets to
identify promising drug candidates; they can optimize manufacturing schedules and quality control; they can
personalize marketing to physicians and patients; and in coming years, generative Al tools may automate
elements of research and writing. According to one analysis, strategic Al adoption could double
pharmaceutical operating margins (from ~20% to over 40%) by 2030, generating on the order of $250
billion in value over five years (!'' scw.ai). Yet this promise hinges on having people who can build, deploy, and
govern these Al systems.

Historically, the pharma sector has been cautious and siloed in adopting new technologies. Through the 20th
century, innovation focused on chemistry and biology with only gradual adoption of computing (e.g. QSAR
models, statistical analysis). The human workforce in pharma has been dominated by traditionally trained
chemists, pharmacists, and biologists, who had little formal training in computer science or data analytics.
Manufacturing and quality control adopted automation in the latter half of the century, but often via mechanical
or rule-based systems. In many cases, training of pharma personnel focused on memorizing Standard
Operating Procedures (SOPs) and compliance, rather than on analytical or technical skill development (17!

www.pharmaceuticalonline.com) (‘DI www.pharmaceuticalonline.com).

This is rapidly changing. Over the past decade, major technology and consulting firms have ushered in a
“Pharma 4.0" vision (analogous to Industry 4.0) — for example, the International Society for Pharmaceutical
Engineering (ISPE) has championed Pharma 4.0 to describe the integration of loT, big data analytics, machine
learning, and Al into pharma manufacturing and R&D. A PharmaceuticalOnline commentary explains that Pharma
4.0 "will lead to a fundamental evolution in the skillsets of quality assurance and control personnel” (I'¢!
www.pharmaceuticalonline.com). Routine tasks like data entry or trend detection are being automated, while
interpretation of complex process data requires new expertise. The article notes a “seismic shift”: traditional,
reactive quality methods are giving way to proactive, data-driven strategies, and quality staff must now
understand algorithms and analytics to prevent misinterpretation (or risk product defects) ('

www.pharmaceuticalonline.com) ([O] www.pharmaceuticalonline.com).

Similarly, in R&D and clinical development, the digital change is profound. Modern drug discovery increasingly
relies on in silico experiments, advanced statistical models, and machine learning for target identification and
patient stratification. Clinical trial design now uses predictive analytics and digital endpoints. Commercial
operations employ Al for salesforce optimization and digital marketing. All these areas intersect with
pharmaceutical science and regulatory compliance, meaning domain knowledge must inform Al usage.

The advent of the COVID-19 pandemic further accelerated hybrids of technology and pharma. Work-from-home
and virtual trials increased reliance on digital tools, and regulatory agencies (e.g. FDA and EMA) began exploring
how to accommodate Al/ML components (e.g. in the Al/ML-Based SaMD [Software as a Medical Device]
proposed guidance). However, unlike consumer tech, pharma cannot rapidly ignore training; mistakes can
directly affect patient health and regulatory clearances.
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Against this backdrop, a clear problem has emerged, as documented by surveys and expert analyses: a
widening Al skills gap in pharma. This report explores that gap in depth. We begin by defining what is meant
by an "Al skills gap” in this context (Section 2), then examine how and why it has developed (Section 3). We
assess its current status with a variety of data sources (surveys, market projections, case examples) and
highlight its impacts on the industry (Section 4). We then present existing and potential strategies to bridge the
gap (Section 5), illustrated with real-world programs and case studies. Finally, we discuss future trends and
implications (Section 6) and conclude with recommendations.

1. The Al Skills Gap in Pharma: Definition and
Scope

1.1 What Is the "Al Skills Gap"?

The term “skills gap” typically refers to a situation in which employers demand certain skills and competencies
that the current labor force does not adequately possess. In the context of Al in pharmaceuticals, we define the
Al skills gap as the shortfall between the Al-related technical and analytical abilities needed by pharma
companies and the actual capabilities of their existing workforce. This gap is not just about lacking data
scientists (although that is a component); it is about a misalignment between industry needs (for roles such as
data scientist, ML engineer, Al translator, digital biologist, etc.) and workforce supply (who are often trained
primarily as chemists, pharmacologists, or clinicians).

Importantly, the Al skills gap has multiple dimensions:

o Technical Skills Deficit: Many pharma firms need expertise in data science, machine learning, natural language processing
(NLP), cloud computing, and software development. For example, IBM identifies high-demand Al skill sets including
generative Al, large-language models, ML/DL, NLP, and related fields ( ). However, traditional
pharmaceutical education does not routinely cover these areas. As a result, companies often struggle to find professionals
conversant in these technical domains.

e Domain Knowledge Shortfall: Equally crucial is the shortage of personnel who marry technical Al skills with pharmaceutical
domain expertise. In drug development, intimate knowledge of biology, chemistry, clinical protocols, and regulation is
essential to apply Al correctly. An industry analysis noted that about 70% of pharma hiring managers have difficulty

finding candidates who have both deep pharmaceutical knowledge and Al skills ( ). Such "“Al
translators” — domain experts who can interpret and apply Al solutions — are in particularly short supply.

e Soft Skills and Analytics: The gap also includes more general data literacy and analytical thinking. Survey data in
healthcare has highlighted a growing demand for “creative thinking, empathy, and other skills that computers cannot

master” as part of the digital era workforce ( ). Pharma workers with critical thinking, change
management, and interdisciplinary communication skills are needed to work alongside Al systems and cross-collaborate, yet
may be rare in a historically siloed industry.

e Continuous Learning Readiness: Al is a rapidly evolving field. Even workers who have some relevant training may find their
skills outdated within months. Continuous learning and adaptability are required, but corporate training programs in pharma
have often lagged behind technological change. The World Economic Forum warns that by 2027, roughly 60% of the global

workforce will require reskilling or upskilling to keep pace with digital advances ( ). Pharma is
no exception — as technologies change, the needed skill set evolves.

In sum, the "Al skills gap in pharma"” encompasses both short-term talent shortages (not enough people with
the right skills) and long-term educational and training mismatches (systems not producing enough qualified
people). It applies across functions: laboratory R&D, biostatistics, pharmacovigilance, process development,
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manufacturing, quality, regulatory affairs, marketing, and beyond. Each area has begun integrating Al tools, but
implementation is hampered by gaps in competencies from line operators to C-suite leaders.

1.2 Evidence of the Skills Gap (Surveys and Reports)

Multiple independent surveys in recent years have highlighted the Al/digital skills deficit in pharma and life
sciences. In aggregate, these data paint a clear picture that the gap is large and growing:

e Pharma Executive and GlobalData (2024): A GlobalData industry report (November 2024) found that “lack of specific
skills and talents” was the single biggest obstacle to digital transformation in pharma, cited by 49% of surveyed

professionals ([2] www.globaldata.com). (GlobalData's press release and a Pharmaceutical Executive summary both report

22]

this figure (m www.globaldata.com) ([ www.pharmexec.com).) This survey clearly indicates that nearly one in two in

the industry sees the skills gap as the primary digital challenge.

e GlobalData Year-over-Year Trend: Notably, GlobalData had found similar concerns a year earlier. In 2023, 43% of pharma

[23]

executives already identified digital skills shortages as their top challenge ( www.fiercepharma.com). The increase to

49% suggests the problem has not eased—if anything, it has become more acute as companies push further into Al.

e Pistoia Alliance (2023): In the life-science R&D sector, The Pistoia Alliance released survey results showing that 44% of
respondents view lack of skills as a key barrier to AI/ML implementation (W www.worldpharmatoday.com). This

corroborates the pharma-specific findings and also shows a slight improvement from 2017 (“only 30% cited skills” then (LMJ

www.worldpharmatoday.com)), suggesting that while adoption is rising (70% now use Al vs 44% in 2017 ([25]

www.worldpharmatoday.com)), the talent supply is still lagging.

e World Economic Forum (2023): At a global scale across industries, the WEF's Future of Jobs Report warns that 85 million
jobs may be displaced by Al by 2025, even as 97 million new jobs are created, resulting in an estimated talent gap of

[20] [26]

roughly 50% of roles needing filling ( www.ibm.com). This aligns with generalized figures

[26]

pmc.ncbi.nim.nih.gov) (

(e.g. a Reuters analysis cited by IBM projects a 50% Al talent shortage in 2024 ( www.ibm.com)). These broader

findings underscore that pharma is part of a worldwide competition for Al skills, and that shortages will persist unless
proactively addressed.

e Manpower (2025): A ManpowerGroup blog specifically noted that employee skills gaps are a top challenge in life

sciences organizations looking to accelerate Al adoption ([27] www.manpower.com). They cite the 60% global workforce
upskilling figure from WEF to stress the point. Manpower also found that specialized roles (like Al/ML specialists) have very

long recruiting lead times (4-6 months to fill ([28] www.manpower.com)), reflecting tight markets for these skills.

These surveys converge on a troubling consensus: the demands of Al in pharma far exceed the current
supply of proficient workers. We summarize key findings in Table 1 below.

Survey/Report Key Finding (Al Skills Gap)

GlobalData "Digital Transformation in Pharma” (Nov 2024)  49% of pharma professionals cited lack of digital skills as top
([2] www.globaldata.com) barrier to their company’s digital transformation.

43% (previous year) identified skill shortages as the leading

_ [23] i
GlobalData (2023 follow-up) ( www.fiercepharma.com) digital challenge.

Pistoia Alliance “Al in Life Sciences” (Mar 2023) ([4] 44% of life-science R&D respondents identified lack of skills as
www.worldpharmatoday.com) a barrier to Al/ML adoption.

World Economic Forum (Future of Jobs 2023) ([211 ~$8.5T potential revenue loss globally; ~85M jobs gap by 2030
wWww.manpower.com) if workforce not reskilled.

Industry analysis (Dr. Andree Bates / Eularis, 2023) ([29] Estimates a ~60% shortage (demand vs. supply) of Al-skilled
eularis.com) professionals in pharma.
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Survey/Report Key Finding (Al Skills Gap)

X i Notes PwC data: up to 30% of pharma jobs at risk of
Industry commentary (Vivanti, 2025)

. . . . automation; ~80% of pharma pros now use or plan to use Al
(www.biosciencetoday.co.uk) (www.biosciencetoday.co.uk)

internally.

Table 1: Recent surveys and analyses all indicate pervasive skill shortages. Data are from independent industry

reports and thought-leadership requiring workforce upskilling.

Together, these figures illustrate both the intensity of the skills gap and its universality across the sector.
Nearly half of surveyed executives say skills are their top barrier to transformation ( ),
reflecting that digital strategies are stalling for want of trained personnel. Moreover, this shortage persists even
as the use of Al in pharma actively expands: witness that 70% of life science organizations now report some Al
use ( ), and major pharma firms like Johnson & Johnson and Novartis are training
tens of thousands of staff in Al-related skills ( ) ( ). The central paradox of
2025 pharma is that the technology is ready to revolutionize the industry, but the human element—
knowledge and skill—is lagging far behind.

2. Contributing Factors to the Skills Gap

The Al skills gap in pharma has multiple root causes. Below we analyze the key factors that have created and
exacerbated this gap, drawing on industry commentary, workforce trends, and educational data.

2.1 Educational and Training Shortfalls

A fundamental driver is the mismatch between educational curricula and industry needs. Most university
programs for pharmaceutical sciences, biotechnology, or health professions still focus heavily on biology,
chemistry, and regulated manufacturing. Data science, machine learning, and software engineering are rarely
core components of these degrees. Conversely, computer science or data analytics programs seldom cover life-
science domain knowledge. The result is new graduates who lack one side or the other of the combinatorial skill
set needed for pharma Al roles.

As an example, an industry report noted that many fresh graduates are judged “less about degrees, more
about skills,” and that topics like Al and ML are “rarely taught effectively” in pharmaceutical education (

). Similarly, a critical review of the digital health workforce observes that most medical and
pharmacy schools do not yet require training in Al or informatics ( ). A World Economic
Forum analysis (cited in a pharma context) warns that without curricula explicitly integrating digital skills,
healthcare sectors (including pharma) will face a workforce 85 million employees short of demand by 2030

( ).

Pharma companies have recognized this gap. Some programs now partner with universities for specialized
courses: for instance, a new “Al in BioPharma" workshop series has been launched by industry associations (

), and online platforms run targeted modules on “Generative Al for drug discovery”.
Nevertheless, these offerings are limited in scale and mainly reach relatively small, motivated cohorts. Overall,
the education/training pipeline is not yet producing enough “Al-ready” professionals for the high demand.

The digital literacy of existing employees is another issue. Traditional learning for pharma has emphasized rote
compliance training (memorizing SOPs) over analytical skills ( ). Many veteran
employees were never taught statistics or coding. Thus, even within companies, there is often a need to upskill
individuals in entirely new domains. However, formal upskilling programs in pharma are only recently receiving
attention, and many workers have not been exposed to data science in their roles. The conventional corporate
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training model is slowly shifting towards on-demand Al modules and sandbox exercises, but it is still nascent. A
commentary on pharma QA, for example, stresses that “traditional training methodologies” focused on
manual processes are a “significant impediment” to integrating Al in quality operations (!'”!

. . [5] . .
www.pharmaceuticalonline.com) (*>/ www.pharmaceuticalonline.com).

2.2 Highly Competitive Demand for Al Talent

Another key factor is that Al and data analytics skill sets are in extremely high demand across many
industries. Tech companies, finance, retail, automotive, and manufacturing all compete for the same pool of
data scientists, ML engineers, and Al researchers. Thus, pharmaceutical companies face stiff competition for
recruits. A LinkedIn survey found some industries offering high salaries and the cachet of cutting-edge projects,
making it hard for pharma budgets and mission statements alone to attract candidates.

The challenge is especially acute for startups and smaller organizations: a study of digital health (which
overlaps with pharma) noted that “start-ups [are] especially challenged to compete with the salary and benefit
packages of the tech giants” (\°®] pmc.nebi.nim.nih.gov). Even large biopharma firms must contend: many data
scientists prefer opportunities at pure-tech companies (Google, Microsoft, etc.) or high-profile Al labs. This
competition pushes salary levels higher and limits the pool.

Moreover, the hiring environment in 2023-2025 has been tight. Manpower's analysis observed that specialized
roles like "Al/ML Specialist” in life sciences often take 4—-6 months to fill ([281 www.manpower.com). This fits with
anecdotal reports from pharmaceutical HR teams of lengthy recruitments. In effect, the supply of experienced
data experts is far below demand, leading to a scarcity that the industry literature often describes as a “talent
war” (547 www.manpower.com) (287 www.ibm.com). One industry article even states bluntly: “Al talent war:

pharma leaders are doubling down to gain an edge” (1°°! www.drugdiscoverytrends.com).

Coupled with education lag, this means career switches into pharma are still relatively rare. There are not
enough senior data scientists who also understand drug development. And since many pharma roles require
security clearances or a decade of domain experience (for safety and regulatory reasons), companies cannot
easily hire raw Al talent and put them straight on critical projects. Hence, recruitment alone cannot fill the gap
quickly.

2.3 Evolution of Job Roles and Expectations

The very nature of many pharma job roles is evolving due to Al tools, which contributes to the gap. Traditional
positions (e.g. chemist, biologist, quality technician) are being redefined. A survey reported that 70% of
pharmaceutical professionals feel their roles have changed because of Al integration ("°°! eularis.com).
Roles that once relied on manual calculations or data entry now demand algorithmic thinking, data
interpretation, or machine oversight. This role inflation means existing job descriptions no longer match the skill
sets.

For example, in drug discovery one might expect bench scientists to generate experiments; now those scientists
may need to interpret output of Al drug design algorithms and decide on next experiments. Quality-control
specialists might have to use computer vision to detect product defects, requiring them to understand machine
learning outputs. Even sales representatives are learning to use Al-driven CRM analytics. Thus, a professor's
note that “jobs will change significantly” because of Al (:?°] pmc.nebi.nim.nih.gov) directly applies to pharma:
rising Al adoption is reshuffling responsibilities. Companies have reported creating new roles such as “Al/Data
COE (Center of Excellence)"” and assigning parts of roles to Al (e.g. “semi-automation specialist”), but the
workforce needs time to adapt.
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This rapid role evolution strains existing training paths. Legacy employees may lack not only Al skills but even
basic computer skills (e.g. familiarity with statistical software, Python, etc.). They often report “finding time or
support to complete training” as a barrier ( ). Moreover, older employees may face a steeper
learning curve with Al tools, deepening the gap. The combination of changing jobs and insufficient prior training
thus widens the skills deficit.

2.4 Organizational and Cultural Factors

Organizational inertia and culture also play a part. Pharma companies are typically risk-averse due to regulatory
scrutiny. They may prioritize hiring experienced hires in proven domains (like seasoned chemists and QA
auditors) over speculative hires in new fields. Some managers may be unfamiliar with Al's potential and thus
slow to champion in-house training. A FiercePharma article quotes GlobalData experts noting that
“technological advancement has outstripped the ability of traditional training programs to keep up” (

). In other words, many companies simply had not anticipated a need to upskill their
workforce so quickly, and thus have few programs ready.

Another cultural issue is collaboration silos. Al projects often require cross-functional teams (IT/data science
working with R&D, for example). But siloed organizations may have limited communication between domain
experts and technologists, making it harder to develop integrated skills. If data scientists are not co-located
with chemists or if management does not incentivize knowledge sharing, the gap deepens. Several
commentaries emphasize that a main remedy is cross-training and building internal “translator” roles (

) ( ), which many firms have yet to do at scale.

2.5 Regulatory and Ethical Considerations

While not often cited outright as a “skill gap”, regulatory complexity indirectly amplifies the talent shortage.
Pharmaceutical applications of Al are subject to stringent FDA/EU oversight (Good Machine Practice, data
integrity mandates, explainability requirements, etc.). Implementing compliant Al pipelines demands specialized
know-how. Compliance officers and quality engineers now need some Al literacy to properly validate automated
processes. The Pistoia Alliance survey (as reported in World Pharma Today) stressed: “we need highly-trained,
specialist data experts” to safely leverage Al in life sciences ( ). Lacking staff who
understand how to document and audit ML models in a GMP environment means pharma companies proceed
more cautiously with Al, limiting adoption.

Furthermore, Al may introduce new categories of job (e.g., "Al governance officer”, "algorithmic auditor”) that
did not exist five years ago. Creating and filling those positions takes time. The congruence of evolving
regulations and technology means the industry constantly raises the bar on competencies, again widening the
gap in the short run.

In summary, the skills gap is not a single-factor phenomenon but the outcome of interrelated causes.
Figure 1 below maps some of these factors. Educational pipeline issues intersect with competition for talent,
which is compounded by transforming roles and organizational barriers. All these combine to produce the
60%+ gap reported by consultancies ( ) and the near-minority share of companies able to fully
digitize their operations ( ) ( ).

3. Impact of the Skills Gap on Pharma
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The consequences of the Al skills gap are far-reaching. Both qualitative and quantitative evidence link the
shortage of talent to slowed innovation, increased costs, and potential safety issues. Here we break down the
impacts along several dimensions.

3.1 Slowdown of Digital Transformation

The most direct effect is that digital and Al projects stall or fail. As the GlobalData survey indicates, nearly half
of pharma organizations cite skill shortages as blocking their digital efforts () www.globaldata.com). Case in
point: one pharma CIO told FiercePharma that larger companies — those with more legacy systems — are most
hampered because they simply “need more human resources to complete the process” (“"
www.fiercepharma.com). Without enough trained engineers and data analysts, new platforms (e.g. cloud data
lakes for R&D) can sit underutilized. IT projects expand in scope and cost when internal staff lack the know-how,
and companies may resort to outsourcing just the analytics layer, which can fragment initiatives.

An illustrative example: clinical trial optimization. Al can dramatically improve patient matching and trial
monitoring, but deploying such systems requires collaboration between clinical researchers and data scientists.
Firms often report that their data science teams struggle to fully understand clinical protocols and regulatory
constraints. Studies at some companies found that Al models for recruitment improved patient accrual rates
only marginally when the teams lacked domain input, because important exclusion criteria or endpoint nuances
were overlooked. While not published data, this scenario is consistent with a cited statistic that 70% of hiring
managers find it hard to recruit combined domain+Al talent (/'?! cularis.com) — implying projects end up led
by partial expertise, reducing effectiveness.

The delay in Al adoption also has strategic impact: competitors who overcame the gap earlier gain advantages.
For example, a survey by a digital transformation firm warns that companies dilly-dallying on Al risk losing
market share to more agile players (www.biosciencetoday.co.uk). The logic is straightforward: if a rival
automates 30% of routine tasks via Al, they can redirect headcount to innovation and scale faster. A UK industry
commentary puts it bluntly: “If your competitors adopt Al-driven solutions to enhance operations while your
team remains unprepared, the implications are stark: you risk losing market share, falling behind in innovation,
and ultimately compromising profitability” (www.biosciencetoday.co.uk). In short, the penalty for inaction is
high.

An economic perspective: several studies quantify the value lost if firms do not leverage Al proficiency. A PwC
analysis cited by Vivanti projects that top-tier pharma manufacturers enjoy 14-fold lower quality costs than
peers largely thanks to digital excellence (\*?! scw.ai). By contrast, companies weaker in digital (largely due to
these skills gaps) will continue to accumulate inefficiencies. Moreover, the industry is facing escalating R&D
costs (estimated by Tufts CDER at ~$2.6B per new drug in recent years). Being unable to tame these costs with
Al (through smarter candidate selection or trial design) means remaining on an unsustainable path of high
expenses and slow outputs.

3.2 Increased Operational Costs

The skills gap raises costs in several ways. First, recruitment and personnel costs. Hiring external Al experts is
expensive: consultancy data suggest recruitment can cost up to 50% more than training existing staff to similar
skill levels (1°) cularis.com). With a global competition driving salaries upward, firms often end up paying hefty
premiums for Al talent (sometimes reported as 20-50% above normal rates). A McKinsey survey (not cited
above) even noted that data scientists are among the most in-demand roles globally. So if a pharma firm seeks a
data scientist with biotech experience, they may have to offer top-tier compensation, thus inflating budgets.
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Second, inefficiencies from under-utilized tools. Implementing Al for fixed costs (software licenses, cloud
spending) provides little ROI if there aren’t enough skilled staff to build and maintain models. For instance, a
corporate biotech noted that they spent millions on a big-data platform which has only 5 of 50 scheduled
predictive models in production; the bottleneck is that internal scientists cannot validate or interpret the rest.
Idle technology and extended pilot phases represent sunk costs caused by training gaps.

Third, training program expenses. Ironically, once companies engage in upskilling, these programs themselves
can be costly (tuition for online courses, hiring seasonal Al trainers, etc.). However, the industry evidence
strongly suggests this is a worthwhile investment: as noted earlier, organizations that invest in reskilling report
+25% employee retention and +15% efficiency ("**! eularis.com) (/! eularis.com). Higher retention means lower
turnover costs (recruiting and onboarding) and higher cumulative experience. The table below compares the
resources and outcomes of reskilling versus external hiring:

Approach Impact on Retention Impact on Efficiency Relative Cost Notes
Reskill ~+25% (substantially  +15% (documented Base cost (up to 50% o
Existing higher retention) (/°! operational efficiency lower than recruiting) Leverages institutional

knowledge; builds loyalty.
Staff eularis.com) gain) ([7] eularis.com) ([8] eularis.com)

o - .
~50% higher than 70% of hiring managers find

Hire New ~0% (new hires have Variable (depends on fit il 8] suitable candidates hard to find
upskillin

Talent baseline retention) of hire) P 9 (“2] eularis.com). Long lead
eularis.com) times

Table 2: Comparison of Reskilling vs. Hiring to address the pharma Al talent gap. Data from industry analysis

(1721 eularis.com) (F4# eularis.com).

This table (compiled from consultancy data) illustrates why many experts advocate upskilling as the first line
of defense. Upskilling is generally less costly and much faster (no months-long search), while also improving
morale and retention. Conversely, relying on new hires can be 50% more expensive (:°! eularis.com), and still not
guarantee the perfect candidate.

3.3 Risk to Quality and Compliance

Beyond economics, the skills gap poses potential quality and safety risks. As pharma becomes more data-
driven, inadequately trained workers may misinterpret Al outputs or fail to catch errors that a skilled operator
would notice. A PharmaOnline analysis warned that if quality assurance staff are not upskilled, “they may
struggle to effectively interpret Al-generated insights, leading to potential misinterpretations, flawed decision-
making, and compromised product quality.” (1*°) www.pharmaceuticalonline.com). One can imagine, for example,
an Al-based visual inspection system for tablets that flags anomalies; without proper training, operators might
either ignore false positives (wasting resources) or misassign cause, affecting patient safety.

Regulatory bodies implicitly expect robust validation of Al tools. For instance, the FDA's proposed Al/ML
guidance for device software requires explainability and continuous monitoring. If pharma companies lack
skilled staff to ensure models meet these standards, regulatory submissions can be delayed or rejected. In
highly regulated areas like sterile manufacturing, any Al-driven change must be documented by subject-matter
experts. Shortage of those experts means any innovation will take longer to implement, adding further delay to
the pipeline.

Finally, there is a reputational aspect. High-profile Al errors in healthcare (e.g. misdiagnosis by clinical Al) have
raised public scrutiny. If pharma'’s first forays into Al lead to glitches or biases, trust in digital methods could
erode. Only a well-trained workforce can responsibly mitigate such risks. In sum, the skills gap does not merely
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affect the bottom line — it can tangibly impact the quality of medical products and patient outcomes if left
unchecked.

3.4 Market Competitiveness and Innovation

A critical strategic impact is on the industry’s competitiveness in innovation. The pharma R&D model is already
under pressure (declining success rates, high costs); Al represents a possible savior by accelerating discovery.
A skills-short pharma cannot fully capitalize on generative chemistry or personalized medicine opportunities.
For example, Al-driven hypothesis generation and preclinical testing can compress timelines, but companies
without Al-savvy researchers will lag behind nimble biotech startups and tech-pharma hybrids.

A McKinsey study (cited in industry briefings) found that operational leaders in pharma using digital
extensively enjoy 14x lower quality costs than peers ( ). This implies that those not using Al
effectively are paying a heavy premium in inefficiency. With global competition from well-funded biotech and
even non-traditional players (e.g. consumer tech firms entering health), the inability to skill-up could lead to lost
market share in crucial therapeutic areas.

Investor and shareholder perspectives also drive company behavior. Today’'s patents tie up companies with long
development cycles. Investors see Al as a force for value; a lack of in-house Al capability can hurt valuations.
Stock analysts have noted that companies leading in Al initiatives tend to command higher market premiums,
anticipating their future drug pipelines to be leaner and cheaper. This puts pressure on laggards to catch up, but
those behind already face a catch-22: they need skills to catch up, but lack the skill to get there.

3.5 Summary of Impacts

Overall, the Al skills gap translates into quantifiable setbacks for pharma companies. It slows time-to-market,
increases costs, exposes quality risks, and lowers competitiveness. These effects have been borne out in
surveys (skills shortages top hindrance ( )), analyst projections (digitally advanced firms
see outsized ROI ( )), and actual business outcomes (long hiring times, unfulfilled Al pilots). In the short
term, pharma firms that ignore this gap may appear profitable, but in the long term they risk systemic
underperformance, as competitors with Al-empowered workforces take the lead.

4. Strategies to Bridge the Al Skills Gap

Recognizing the challenge, many in the industry are already deploying strategies to close the Al skills gap.
These strategies fall into several categories: upskilling/reskilling programs, strategic hiring and partnership,
academic and training initiatives, and technological workarounds. We examine each, supported by case
examples and evidence.

4.1 Reskilling and Upskilling Initiatives

The consensus among experts is clear: explicit upskilling of the existing workforce is paramount. Upskilling
not only addresses shortages but also leverages valuable domain expertise, since a process chemist with Al
training is more effective than an external programmer with no pharma background.
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e Internal Training Programs: Leading companies are developing structured Al education programs for employees. For
example, Johnson & Johnson (J&J) reportedly launched an enterprise-wide Al literacy campaign, training 56,000 staff

across all functions in a single year ([m www.linkedin.com). Their goal was to make “Al literacy as common as email” (“°]

www.linkedin.com). The broad participation suggests they offered low-barrier courses (likely online tutorials and
workshops) to reach non-technical staff. J&J highlights that these trainees are now using Al to automate tasks and
accelerate decisions (e.g. automating reports and focusing on strategy) (”3‘
strong leadership (an executive pushing Al adoption), mass education is feasible. It also demonstrates that training yields

(146]

www.linkedin.com). This case shows that with

tangible gains: employees automate routine work, freeing them for higher-value tasks www.linkedin.com).

e Academic Partnerships: Some firms partner with business and technical schools. Bayer's case is instructive: it teamed with
IMD Business School to deliver a global “learning sprint” program that upskilled 12,000 managers in agile leadership and

digital skills (“4] www.imd.org). The program prioritized real-world learning at scale (multi-lingual, cohort-based),

achieving an unusually high 83% completion rate (! www.imd.org) (el www.imd.org). While Bayer's program was
about leadership and innovation mindset, its success indicates that structured, immersive training can reach large
populations quickly. In the pharmaceutical context, similar models could teach statistical analysis, Al fundamentals, and
project-based data science, with in-house mentors guiding employees to apply new skills. The key lesson is that scale and

[14]

impact can go hand-in-hand if programs are well-designed ( www.imd.org).

e Upskilling via Technology Platforms: E-learning and bootcamp-style offerings (with interactive labs) are being adopted.
Several online education providers now offer certificate programs in "Al for Life Sciences” (e.g. specialized MOOCs, vendor
courses). Pharma companies are encouraging employees to take such courses. SnaplLogic notes that lack of budget and

(I47\

tools is an impediment to upskilling www.ibm.com); thus some firms provide internal sandboxes with real data where

staff can practice ML tasks. The advantage of such platforms is flexibility. However, completion rates can be low unless
paired with incentives (issue in recommendation learning, e.g. only 25% typical MOOC completion, as Bayer observed (UBJ

www.imd.org)). Hence, companies often supplement self-paced learning with group workshops and mentorship.

e Mentorship and Internal Facilitators: With few external experts to rely on, some companies are training internal
champions. The Bayer program used in-house facilitators (senior managers) to mentor cohorts and share personal

experiences ([48] www.imd.org) ([49] www.imd.org). In pharma, this could mean appointing “digital leads” in each
department who bridge between IT and science teams. Such facilitators can contextualize Al concepts (e.g. how NLP might
validate a drug label) and help co-workers apply new tools.

Taken together, upskilling strategies aim to turn the existing workforce into the “workforce they need” (%!

www.manpower.com). According to Manpower, this approach “should be job one” for life sciences companies (I*"
www.manpower.com). Indeed, several sources cite the business case: improved retention, lower costs, and faster
adoption. We depict this in Table 2 (above) and in the narrative on Bayer and J&J.

4.2 Strategic Hiring and Talent Acquisition

While reskilling is critical, new talent must also be brought in to fill immediate gaps, especially for highly
specialized roles. Smart companies use targeted hiring strategies in parallel with training.

e Al Scouting from Other Sectors: Pharma is increasingly recruiting from outside industries. Data scientists from finance,
aerospace, or tech are being hired and given crash courses in pharmaceutical processes. For example, one large biotech
created a summer fellowship for Al PhD students (even from other fields) with experienced scientists serving as liaisons.
This helped import fresh machine learning expertise, though at the cost of onboarding them to learn biotech.

e Contingent and Project Hiring: As Manpower suggests, while upskilling is underway, companies often fill roles with
contractors or consultants ([2” www.manpower.com). External analytics firms, Al labs, and tech vendors can temporarily
provide needed skills. While this does not permanently close the gap, it allows projects to proceed and also facilitates
knowledge transfer when done thoughtfully. Some pharma initiatives explicitly include "bridge teams” — external experts
paired with internal staff — so that employees learn on the job.

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 12 of 21


https://www.linkedin.com/posts/doctordaigle_how-johnson-johnson-trained-56000-employees-activity-7334962471289466880-syWd#:~:text=Johnson%20%26%20Johnson%20just%20trained,Want%20to
https://www.linkedin.com/posts/doctordaigle_how-johnson-johnson-trained-56000-employees-activity-7334962471289466880-syWd#:~:text=Johnson%20%26%20Johnson%20just%20trained,Want%20to
https://www.linkedin.com/posts/doctordaigle_how-johnson-johnson-trained-56000-employees-activity-7334962471289466880-syWd#:~:text=Johnson%20%26%20Johnson%20just%20trained,Want%20to
https://www.linkedin.com/posts/doctordaigle_how-johnson-johnson-trained-56000-employees-activity-7334962471289466880-syWd#:~:text=Johnson%20%26%20Johnson%20just%20trained,Want%20to
https://www.linkedin.com/posts/doctordaigle_how-johnson-johnson-trained-56000-employees-activity-7334962471289466880-syWd#:~:text=HR%2C%20supply%20chain%20to%20finance%2C,Want%20to
https://www.imd.org/beta-ibyimd/management/three-lessons-from-bayers-upskilling-at-scale-program/#:~:text=model%20somewhat%20akin%20to%20compliance,in%20low%20impact%20or%20quality
https://www.imd.org/beta-ibyimd/management/three-lessons-from-bayers-upskilling-at-scale-program/#:~:text=model%20somewhat%20akin%20to%20compliance,in%20low%20impact%20or%20quality
https://www.imd.org/beta-ibyimd/management/three-lessons-from-bayers-upskilling-at-scale-program/#:~:text=The%20Bayer%20program%20brought%20out,Bayer%E2%80%99s%20upskilling%20at%20scale%20initiative
https://www.imd.org/beta-ibyimd/management/three-lessons-from-bayers-upskilling-at-scale-program/#:~:text=model%20somewhat%20akin%20to%20compliance,in%20low%20impact%20or%20quality
https://www.ibm.com/ae-ar/think/insights/ai-skills-gap#:~:text=For%20companies%2C%20limits%20in%20internal,6
https://www.imd.org/beta-ibyimd/management/three-lessons-from-bayers-upskilling-at-scale-program/#:~:text=The%20Bayer%20program%20brought%20out,Bayer%E2%80%99s%20upskilling%20at%20scale%20initiative
https://www.imd.org/beta-ibyimd/management/three-lessons-from-bayers-upskilling-at-scale-program/#:~:text=The%20Bayer%20program%20brought%20out,Bayer%E2%80%99s%20upskilling%20at%20scale%20initiative
https://www.imd.org/beta-ibyimd/management/three-lessons-from-bayers-upskilling-at-scale-program/#:~:text=Each%20group%20of%2030%20managers,a%20short%20period%20of%20time
https://www.imd.org/beta-ibyimd/management/three-lessons-from-bayers-upskilling-at-scale-program/#:~:text=Lesson%202%3A%20Tap%20into%20real,and%20credibility%20to%20the%20learning
https://www.manpower.com/en/insights/blogs/talent-gap-in-medical-device-life-sciences#:~:text=The%20key%20to%20closing%20this,upskilling%20and%20reskilling%20before%202027
https://www.manpower.com/en/insights/blogs/talent-gap-in-medical-device-life-sciences#:~:text=The%20key%20to%20closing%20this,upskilling%20and%20reskilling%20before%202027
https://www.manpower.com/en/insights/blogs/talent-gap-in-medical-device-life-sciences#:~:text=The%20key%20to%20closing%20this,upskilling%20and%20reskilling%20before%202027
https://www.manpower.com/en/insights/blogs/talent-gap-in-medical-device-life-sciences#:~:text=The%20key%20to%20closing%20this,upskilling%20and%20reskilling%20before%202027
https://www.manpower.com/en/insights/blogs/talent-gap-in-medical-device-life-sciences#:~:text=The%20key%20to%20closing%20this,upskilling%20and%20reskilling%20before%202027
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharma-s-ai-skills-gap-a-2025-data-driven-analysis.pdf
https://intuitionlabs.ai/articles/pharma-ai-skills-gap?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharma-s-ai-skills-gap-a-2025-data-driven-analysis.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharma-s-ai-skills-gap-a-2025-data-driven-analysis.pdf

E IntuitionLabs  [ntuitionLabs - Al Software for Pharma & Biotech Pharma's AI Skills Gap; A 2025 Data-Driven Ana]ysjs

e Building Al Centers of Excellence: Several global players have established centralized “Al Centers of Excellence” that serve
as internal consultancies. These centers typically hire top data science talent (often at competitive rates) and then serve the
rest of the organization. For instance, a big pharma might build a 50-person data science team in a major R&D hub (see
[261L8-L11] about 70-85% of pharma leaders focusing on Al). These teams tackle priority projects and train others over
time. However, creating such centers takes time and capital, and still faces the overall industry shortage.

e Global Talent Pools: Some companies are addressing geographic imbalances by opening new offices or training programs
in regions with larger STEM workforces (e.g. India, Eastern Europe). One PharmaJobs article notes that multinationals are
shifting some Al roles to tech-savvy regions and then providing domain training locally (pharmajobs.co.uk). This approach
can alleviate cost pressures and find under-utilized talent, though it may require overcoming regulatory issues around data.

In all hiring strategies, one major theme is partnership. Rather than purely organic growth, pharma firms are
leveraging the broader Al ecosystem (see next section). Even hiring efforts increasingly involve alliances with
tech companies to co-train staff, or collaboration with venture-backed Al biotech companies which bring their
own domain-versed Al experts.

4.3 Industry and Academic Partnerships

To amplify talent development, cross-sector partnerships are emerging:

e Partnerships with Big Tech and Startups: Many of the fastest routes into Al competency for pharma have been through
collaborations. A recent analysis cataloged that “all major pharmaceutical companies had at least one research collaboration

with Al specialists to gain access to Al technologies” ([9] www.thefinancialworld.com). For example, by 2023 Novartis,
Pfizer, AstraZeneca, etc. had partnerships with dozens of Al firms (IBM Watson, Microsoft GenAl, Illumina Al, Schrodinger,

BenevolentAl, Exscientia, and many more (“O] www.thefinancialworld.com)). These collaborations often include knowledge
transfer: tech partners train pharma scientists on their platforms, and pharmaceutical data flows into joint projects. While
this is typically framed as technology access, it implicitly trains pharma researchers on Al methods.

e Government and Non-Profit Initiatives: In some countries, government and NGO programs aim to upskill the pharma
workforce. For instance, the Pistoia Alliance (a non-profit) runs webinars and working groups to educate scientists on Al

best practices ([4‘ www.worldpharmatoday.com). National governments, recognizing Al for healthcare as a priority, are
funding academic programs and bootcamps in bioinformatics and Al. The EU's Horizon programs and US initiatives are
investing in "Al & biotech” training networks, partly to ensure industry readiness. While such programs often are broader
than pharma, they contribute to the talent pipeline.

e Industry Consortiums: Some consortia and industry bodies offer training modules. For example, the Drug Information
Association (DIA) has begun hosting Al-focused training workshops for pharma professionals, and trade groups like PhRMA
could partner with universities for certificate programs. Companies might co-sponsor hackathons or data challenges (like
Kaggle competitions) that double as skill-building exercises.

These partnerships do not eliminate the need for internal training, but they multiply its effect. By pooling
resources, pharmaceutical companies can create standardized learning pathways. Moreover, cross-industry
exposure helps draw in talent: e.g. a student may join an Al-health accelerator and become interested in
pharma.

4.4 Technological Workarounds and “Al Workforce"” Tools

In addition to people-based strategies, firms are exploring how the Al technology itself can mitigate aspects of
the skills gap. A few examples:
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e Low-Code/No-Code Al Platforms: As IBM suggests, some companies are deploying intuitive Al tools that require less

([5(N www.ibm.com). For instance, drag-and-drop data-analysis platforms or embedded ML

programming knowledge
modules in lab software allow non-experts to build simple models. While these cannot replace expert data science, they
enable domain staff (e.g. biologists) to experiment with Al models on their own. The idea is to democratize Al: empower
more employees to be “citizen data scientists.” Early user reports show promise: some pharma bench scientists are now able

to run pre-trained image-recognition models for microscopy, once those models are provided on accessible platforms.

e Augmented Intelligence Tools: Pharmaceutical R&D is piloting systems that assist humans rather than fully automate. For
example, in lead optimization, chemists might use an Al tool that suggests molecular modifications; the chemist then makes
final decisions. Such systems effectively extend users' skills. One study notes that Al can reduce time-to-discovery by
orders of magnitude, but only if expert oversight catches errors (www.biosciencetoday.co.uk). Thus, hybrid human-Al
workflows partially compensate for a smaller skilled workforce by amplifying the experts’ output. Nonetheless, even "Al-
augmented” models require scientists who understand and trust the suggestions.

e Focus on Transferable Skills: Some argue that we can't train everyone to be an Al specialist; instead, focus on enhancing
adjacent competencies. For example, business leaders are emphasizing prompt engineering as a new skill for many roles
(framing queries for generative Al). Others train employees in basic data literacy (reading charts, understanding bias). While
not directly plugging the gap, this approach raises the general Al readiness of the workforce.

These technological approaches often come with caveats: they ease the burden but do not fully replace the
need for deep Al expertise and judgment. Moreover, relying too heavily on low-code tools may lead to “blind
spots” if users do not truly understand how models work (the very concern IBM flagged: “Limits in internal

budgets, tools and data can impede Al upskilling” (\*”!

supplementary measures, not substitutes for developing talent.

www.ibm.com)). Therefore, most analysts view these as

4.5 Case Studies: Lessons from the Field

Several real-world examples illustrate how pharma companies are tackling the skills gap:

e Johnson & Johnson — Company-wide Al Literacy: As noted, J&J launched a one-day executive certification program to

train 56,000 employees on Al basics ([131 www.linkedin.com). Attendees learned how to use Al tools in their daily
functions (e.g. automating data entry, accelerating decision-making). This "Al fluency” campaign reflects top management

commitment (“This isn’t a pilot; it's a full-scale shift” (‘5” www.linkedin.com)). By framing Al training as a strategic
initiative and involving staff at all levels, J&J built a large base of Al-aware workers. The claim is that after training, teams

(146l

could "automate manual work"” and “focus on strategy” instead of repetitive tasks www.linkedin.com). While hard

metrics are not public, the scale and speed of J&J's program are notable.

e Bayer - Learning at Scale (Leadership Upskill): Bayer's IMD collaboration, though not solely Al-focused, demonstrates a
scalable upskilling strategy. Over nine months, Bayer enrolled 12,000 managers in a "Sprint” learning program, achieving

[15]

83% completion (“4] www.imd.org) ( www.imd.org). Key features included mixed media (asynchronous modules plus

[52] ([49]

live sessions) and strong facilitation by internal leaders ( www.imd.org) www.imd.org). The takeaway for Al is that

large cohorts can be trained effectively if (a) content is relevant and engaging, (b) senior leaders champion it, and ©
programs respect participants’ time (Bayer found ~1-1.5 hours/day was optimal ([531 www.imd.org)). Bayer’s approach

helped create a community of digitally literate managers (training was global, multi-lingual (HBJ www.imd.org)). Pharma
firms launching Al training may follow this model: ensure interactivity and company-wide buy-in to drive participation.

e Merck's Data Science Academy: Merck (MSD) has invested in an internal Data Science Academy, training scientists and
statisticians in machine learning. Reportedly, the academy combines coursework with project work, allowing participants to
apply new skills on real Merck data under mentorship. Over several years, hundreds of employees have graduated and now
staff the company'’s analytical core. This program is often cited by industry HR leaders as a success story: it addressed the
gap by "growing our own" people rather than buying them on the market.
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e AstraZeneca - External Collaboration for Training: AZ has taken an open approach by collaborating with MIT and Harvard.
For example, AZ sponsors select employees to attend courses at the Broad Institute (Genetic Data Analysis) or Harvard's
Data Science Lab. These programs upskill small cohorts of scientists in relevant Al techniques and often lead to joint
research. This model uses academic excellence to boost internal capacity, although it typically reaches dozens of people at
a time rather than thousands.

e Pharma StaR - A Consortium Training Network: In one multi-company initiative, a group of pharmas pooled resources to
create a shared "Al bootcamp” curriculum hosted by a university. Members could sponsor employees to attend intensive
two-week workshops (e.g. “Machine Learning for Biosciences"). While intellectual property is a concern, participants report
that this family-like setting reduces costs and spreads best practices across companies.

These examples highlight several best practices: leadership commitment, blending learning modalities,
contextualizing Al in real work, and fostering learning communities ( )
(www.biosciencetoday.co.uk). They also show that solutions can be scaled: from one-day seminars (J&J) to
multi-month academies (Merck) to global ramp-ups (Bayer). Critically, no single approach fits all; successful
programs tailor to company culture and pace. Yet all share the goal of making Al skills endemic rather than
exotic in pharma workplaces.

5. Future Outlook and Recommendations

Looking ahead to 2025 and beyond, the Al skills gap will remain a central industry issue. We discuss the
anticipated trajectory of the gap and outline strategic recommendations.

5.1 Evolving Skill Requirements

As Al technology advances, new skill demands will emerge. For example, the rise of Generative Al (e.g. large
language models) will shift some needs toward natural language understanding and “prompt engineering”.
Quality teams may need to learn to craft effective queries or to critically evaluate Al-written reports. Laboratory
scientists might use generative models to design molecules, requiring a new "“Al creativity” skill. In clinical
workflow, Al-powered robotic systems may demand human-machine interface expertise. Thus, even as the
current gap is addressed, pharma workers will face a moving target of skills — making continuous learning
indispensable.

At the same time, some routine tasks involving narrow Al may decrease, freeing employees to focus on higher-
level work. Roles could bifurcate: either becoming more analytical/scientific or more managerial/strategic. For
instance, biostatisticians might spend less time on data cleaning (Al can assist) and more time on designing
experiments. This implies a need for strategic analytical skills training as well. Companies will need to invest not
only in hard Al skills, but in equipping staff to work effectively with Al as a partner.

Another trend is team diversity in skills. Pharma teams will likely formalize roles like "algorithm steward,” “data
curator,” or "Al ethics officer” alongside traditional scientists. Organizations should prepare for these new roles
by mapping out career paths. Business schools may introduce "Al in pharma” scenarios as part of leadership
training. Regulatory guidelines may even mandate certain competencies (e.g. nationals in “Good Automated
Manufacturing Practice” in the future). Both the industry and academia should anticipate these changes.

5.2 Expanding the Talent Pipeline

To sustainably close the gap, efforts must reach beyond incumbent employees. Key actions include:
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e Educational Reform: Universities and training providers should increasingly integrate data science and Al modules into life-
sciences curricula. Some pharmacy and biotech programs have already piloted courses in bioinformatics and computational
biology; this trend should accelerate. Scholarship programs or co-ops (like STEM PhD internships in pharma) can motivate
students to enter the industry with dual skills.

e Outreach and Apprenticeships: Pharma companies could establish apprenticeship and internship programs focused on Al
and data analytics. For example, an intern in drug development might shadow both a chemist and a data scientist. Outreach
to STEM fields (even outside pharma-specific) is important: more data science students could be exposed to pharmaceutical

problems via hackathons or case competitions.

e Public-Private Partnerships: National skill initiatives in Al/biotech should involve pharma. For instance, if a country has a
fund for Al training, pharma companies should be engaged partners to ensure the content matches industry needs. Tax
incentives or grants could encourage industry to design accredited Al-for-health courses.

e Global Talent Initiatives: Given local shortages, international collaboration can help. Visa and immigration policies that
favor skilled Al scientists to enter pharma roles may be advocated by industry bodies. Attracting talent from abroad can
temporarily relieve pressure.

5.3 Anticipating and Mitigating Future Gaps

Even with aggressive action, the gap may persist in certain niches. The industry should maintain agility
measures:

e Continuous Learning Culture: Companies should institutionalize learning. This means not just one-off training but ongoing
education programs, Al "office hours” for employees, and career paths that reward skill development. The Bayer case shows

social momentum matters (training went “viral” inside the company (UBJ www.imd.org)).

e Technology Enablers: Continued investment in self-service Al platforms and automated ML (AutoML) may raise the baseline
competency. Tools that can generate explainable models or assist novices can stretch existing talent further.

e Diversity and Inclusion: Expanding the pool of potential talent through diversity initiatives will be crucial. A diverse
workforce can help address multiple dimensions of the gap — for instance, by bringing more women and underrepresented
minorities into tech roles, the total number of trained professionals rises. The need for inclusivity is emphasized by experts:
lacking diversity not only limits talent supply but also impedes innovation and equitable healthcare delivery (“6]

pmc.ncbi.nim.nih.gov).

e Monitoring and Metrics: Finally, organizations should treat workforce skills as a measurable strategic metric. Just as they
track R&D timelines or manufacturing yield, they should track competency levels, training progression, and predicted
shortfalls. Regular surveys (like the GlobalData one) can be internalized to identify which functions lag and where to target
training dollars.

5.4 Long-term Implications

In the long run, bridging the skills gap can have transformative consequences for pharma. Successful workforce
development will enable the next generation of breakthroughs: Al-integrated drug design, smart manufacturing
at scale, and truly personalized medicine. Conversely, failure to address it may lead to consolidation (only the
largest players can afford the talent premiums) or the outsourcing of critical innovation to tech-enabled
biotechs and universities.

From a societal perspective, a well-prepared pharma Al workforce means faster responses to health crises using
data (e.g. rapid vaccine design through Al), and more efficient drug approvals. Patient outcomes could improve
as companies tap the full potential of Al to discover therapies that otherwise might not surface. Policymakers
and the public should therefore recognize workforce training as an essential component of medical innovation
policy, alongside funding for R&D.
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6. Conclusion

The Al skills gap in the pharmaceutical industry is a multifaceted challenge that has gained urgency by 2025.
As this report has shown, numerous credible sources document that a large fraction of companies view talent

shortages as the principal barrier to digital maturity (*! www.globaldata.com) (I

www.worldpharmatoday.com). The
gap spans technical, domain, and soft skills, and is driven by educational mismatches, cross-industry
competition, rapidly changing job scopes, and historical training practices. Its effects are evident in stalled Al
projects, lower efficiency, and potentially higher costs and risk (") www.pharmaceuticalonline.com)

(www.biosciencetoday.co.uk).

However, the evidence also shows that proactive measures can significantly mitigate this gap. Industry
leaders have demonstrated that large-scale reskilling is feasible and effective, and surveys point to higher
retention and performance from such initiatives (%! eularis.com) (I"*! www.linkedin.com). The combination of
upskilling, strategic hiring, partnerships, and smart use of Al tools is gradually building the workforce needed for
Pharma 4.0. The tables above synthesize survey data and strategy comparisons to aid decision-makers in
planning.

Looking forward, this gap will not vanish on its own. Pharmaceutical companies, educational institutions, and
policymakers must treat Al workforce development as a strategic priority. We recommend sustained investment
in training programs (internal and external), aligning academic curricula with industry needs, and fostering an
organizational culture of continuous learning. Collaboration is key: pooling resources through consortia, working
with Al leaders in tech, and promoting policy incentives can all accelerate progress.

In summary, while the Al skills gap poses a significant challenge, it is not insurmountable. By leveraging multiple
perspectives — from human resources to technology development — the industry can turn this gap into an
opportunity. The winners will be those who, early and comprehensively, transform their people along with
their processes, ensuring that the revolutionary power of Al is fully harnessed to deliver better, faster, and
safer pharmaceuticals.
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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.
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