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Executive Summary

The contract research organization (CRO) industry is poised for transformative change by 2030 and beyond. Fueled by
rising global R&D investments (now approaching the USD 288 billion annual level (" wyw.mordorintelligence.com)) and
increasingly complex pipelines (oncology, personalized therapies, cell- and gene-based products, etc.), the CRO market
is expected to grow robustly through 2030. Recent forecasts estimate the global CRO services market at roughly USD
79-85 billion in 2024—-2025 alone, expanding to well over USD 120 billion by 2030 (with compound annual growth rates
on the order of 8-9% (*) www.marketsandmarkets.com) (¥l www.mordorintelligence.com)). Asia-Pacific, led by China and
India, is the fastest-growing region (already about half of the global volume by 2024 (i“! www.fiercebiotech.com)), while
North America remains the single largest market share.

At the same time, a convergence of technological, regulatory, and demographic forces is changing how trials are
designed and run. Digital transformation — most notably the integration of artificial intelligence (Al) and machine learning
(ML) — is revolutionizing trial design, patient recruitment, monitoring, and data analysis. Specialized markets for these
technologies are themselves exploding (e.g. global Al-driven clinical trial solutions, projected to grow from under USD 8
billion in 2024 to over USD 21 billion by 2030 (°! www.globenewswire.com); Al-based patient-matching tools alone may
jump from USD 0.64 billion to USD 2.4 billion in the same period (' www.globenewswire.com)). Likewise, decentralized
and hybrid trial models are becoming mainstream: the global decentralized clinical trial (DCT) market is projected to
roughly double, from ~USD 9.4 billion in 2025 to ~USD 18.6 billion by 2030 (1! www.mordorintelligence.com). These shifts
enable more patient-centric approaches — for example, ‘trial-in-a-box’ models where patients are identified via real-
world data first and then sites are built around them, leveraging remote monitoring and mobile health tools to improve

access, retention, and diversity (‘! vw.beg.com) (/' www.mordorintelligence.com).

CROs will need to evolve from purely transactional service providers into strategic partners in clinical development. By
2030 most research sponsors wish CROs to offer end-to-end capabilities: not merely protocol execution, but also trial
design input, advanced data analytics, patient engagement strategies, and regulatory insight (*/ www.clinicalleader.com)
(" www.beg.com). New outsourcing models are already emerging. Many sponsors are turning away from the historical
full-service model toward more hybrid arrangements combining internal expertise, specialized consultants, and
“functional service provider” (FSP) contracts for discrete tasks (**! www.appliedclinicaltrialsonline.com) (%!
www.mordorintelligence.com). However, over half of clinical-development budgets remain outsourced today, and large
integrated CROs will still capture the bulk of this business, especially for large, complex global trials (\**!

14]

www.mordorintelligence.com) ([ www.appliedclinicaltrialsonline.com).

Looking forward, CROs will invest heavily in new technologies and data capabilities to stay competitive. Advanced Al/ML
tools will be used for smart protocol design (e.g. synthetic control arms, predictive analytics), continuous risk-based
monitoring, and automating routine processes (*°! v linkedin.com) (“*) www.fda.gov). Digital platforms will unify clinical
data (from EHRs, wearable sensors, genomics, etc.) to support real-time decision-making and integrate real-world
evidence (RWE) into development. Simultaneously, regulatory evolution (e.g. FDA guidance on decentralized trials in
2023 (X" www.wegelinical.com) and a 2025 draft framework for Al in drug development (¢! wvw.fda.gov)) is lowering
barriers to these innovations, but also requiring new compliance standards. Talent constraints (e.g. shortages of qualified
investigators, site staff, and data scientists (°! tiscro.com) (*°! www.mordorintelligence.com)) and cybersecurity/privacy
concerns will remain critical challenges.

In sum, by 2030 the CRO industry will look very different: larger in scale, more technologically sophisticated, and more
deeply integrated into drug development. CROs that embrace patient-centric, data-driven models will gain market share,
while those relying on outdated, manual methods will face sponsor attrition (““) www.linkedin.com) (“*) www.bcg.com). This
report explores these trends in detail, drawing on current market data, expert analysis, case examples, and regulatory
developments to offer a comprehensive outlook on the future of CROs in clinical research.
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Introduction and Background

Contract Research Organizations (CROs) provide outsourced services for pharmaceutical, biotechnology, and medical
device development, especially the planning, execution, and analysis of clinical trials. The CRO model emerged in the
late 20th century (with pioneers like Covance founded in 1987) to allow sponsors to leverage specialized external teams,
reduce fixed costs, and speed development. Today, CROs offer a broad array of services—from Phase | safety studies to
Phase lll trials, biostatistics, data management, pharmacovigilance, and more. The largest CROs (such as IQVIA,
Labcorp/Covance, Syneos/PAREXEL-PPD, and ICON) generate multi-billion-dollar revenues, and the industry includes
many mid-sized and niche players worldwide.CROs now “control most clinical development services spending in
biopharma” ( ). The market is** robust:** in 2024-2025 it is on the order of USD 80-90 billion per year
globally ( ) ( ). Growth drivers include increasing R&D budgets
(global biopharma R&D reached ~$288B in 2024 ( )) and surging trial volume. For example,
industry-sponsored trial starts jumped over 10% in 2024 to ~4,300 trials ( ), driven by areas
like oncology and emerging diseases. At the same time, more biologics and gene therapies are advancing to the clinic,
requiring specialized laboratory and data services ( ). These trends fuel demand for outsourcing: sponsors
rely heavily on CROs (even by some estimates spending ~60% of development budgets externally (

)) to gain flexibility and speed.

Growth is not uniform. North America has historically been the largest market (over 35% share in 2024 (

)), but Asia-Pacific is expanding fastest. Research reports suggest the Asia-Pacific share
reached ~46% by 2024 ( ), reflecting China’s rise in trial activity (e.g. China’s share of global
cancer trials leapt from 8% in 2013 to nearly 30% in 2023 ( )). By contrast, Europe’s share has
declined, and China/India investments in CRO infrastructure are drawing R&D work eastward. Overall, analysts forecast
the global CRO market to grow at mid-to-high single-digit annual rates through 2030. For instance, MarketsandMarkets
projects the global CRO services market will reach USD 125.95 billion by 2030 (from USD 79.10 billion in 2024) — an

8.3% CAGR ( ). Mordor Intelligence similarly estimates approx. USD 85.9 billion in 2025
growing to USD 127.8 billion by 2030 (8.3% CAGR) ( ). (One report sees ~$63B by 2030, but
that appears to define the market differently ( ).)

This report examines factors influencing this forecast. We first review major market and operational trends observed
today (Section IlI-V) and case examples of how leading CROs and sponsors are innovating. We then analyze the impact
of digital technologies, patient-centric models, and regulatory changes on CRO services (Section VI-VIII). Finally,
we discuss the strategic implications and present scenario-driven predictions for 2030 and beyond (Sections IX—X).
Throughout, we draw on empirical data, published forecasts, and expert commentary to ground our insights.

Current Landscape and Key Drivers

Market Dynamics and Growth Forecasts

The traditional CRO market has been buoyed by steady outsourcing demand, but with clear signs of evolution. The
simplest metric is continued market expansion: multiple industry analyses project sustained double-digit growth (CAGR
~7-9%) in coming years. For example, MarketsandMarkets reports a CRO services market at USD 79.10 billion in 2024,

rising to USD 84.61 billion in 2025 and to USD 125.95 billion by 2030 ( ) (CAGR =
8.3%). Mordor Intelligence similarly estimates USD 85.88 billion in 2025, growing to USD 127.77 billion by 2030
(CAGR = 8.27%) ( ). A Fierce Biotech summary of market reports adds that a global CRO

forecast put growth at 7.39% per annum through 2030, reaching about USD 63 billion (this lower figure may represent
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a narrower definition) (**) www.fiercebiotech.com). In all cases, these projections hinge on ongoing growth in drug pipelines

and trial activity, as sponsors look to outsource to control costs and leverage external expertise.

Therapeutic and modality drivers. Certain therapy areas are particularly propelling growth. Oncology trials dominate
both CRO revenues and trial counts: oncology alone has accounted for roughly 30-35% of the CRO market in 2024 (1*°!
www.fiercebiotech.com), reflecting both the volume of cancer trials and the complexity of modern oncology studies.
Chronic, rare, and complex diseases (neurology, metabolic disorders, immunology, etc.) are also expanding trial
portfolios. The rise of biologics (monoclonal antibodies, gene therapies, cell therapies) requires specialized assay
development, cell processing, and biomarker analytics. TFS HealthScience notes “the share of biologics, biosimilars, and
large-molecule drugs is growing” and that such products typically need “specialty testing services” often outsourced to
CROs (*"'tfscro.com). Meanwhile, rare-disease programs driven by precision medicine place unique demands on CROs
(small patient populations, adaptive protocols) that favor nimble providers with novel capabilities. Full-service CROs have
responded by acquiring or building expertise in these areas; FSP (functional service provider) deals and niche boutique

CROs (e.g. in genetics, digital endpoints) are also proliferating (**/ vww.mordorintelligence.com) (" www.bcg.com).

Outsourcing patterns. In outsourcing models, full-service (end-to-end) CRO engagements still dominate, but are being
complemented by modular approaches. A comprehensive market analysis by Mordor noted that in 2024 full-service CRO
contracts represented over 62% of CRO market value, while functional services (FSPs) grew fastest (projected ~10%
CAGR) ("l www.mordorintelligence.com). Interestingly, ~60% of clinical spending is now outsourced, reflecting sponsors’
preference for asset-light models (" www.mordorintelligence.com). Nevertheless, interviews with industry leaders show a
growing appetite for hybrid sourcing: combining internal teams with CRO support and consultants ("
www.appliedclinicaltrialsonline.com) (") www.appliedclinicaltrialsonline.com). Large pharmas are experimenting with
insourcing core functions (data management, trial operations) while outsourcing specialized tasks. The 2025 “Resourcing
and Outsourcing Trends” review found a general “shift away from traditional full-service CRO models toward hybrid
outsourcing models” (“* www.appliedclinicaltrialsonline.com). This mixed approach can improve cost control and flexibility,
though it creates coordination complexities: conversely, some sponsors are dissatisfied with legacy full-service
arrangements, citing inflexibility and contentious change orders (°°! www.appliedclinicaltrialsonline.com) (%

www.appliedclinicaltrialsonline.com).

Geographic expansion. Emerging markets s—including Asia-Pacific, Latin America, Eastern Europe, and Africa—are
major frontiers. Asia-Pacific is already a powerhouse: as one report notes, 46.4% of the global CRO market was in Asia-
Pacific in 2024 (°° www.fiercebiotech.com). China has led this surge (as noted above, cancer trial starts in China soared to
~60% of global by 2023 (**l www.mordorintelligence.com). India, Southeast Asia, and increasingly parts of MENA and Latin
America are attracting trials through lower costs and regulatory progress. The Asia-Pacific CRO market alone was
projected to reach over USD 32 hillion by 2030 (% www.grandviewresearch.com). In parallel, CROs are building local
presence in Africa and Latin America, where trial infrastructure was previously minimal but now is growing to tap
neglected patient populations. We expect cross-border trial volumes to expand, making global CROs with multi-country
footprints especially valuable.

Operational Challenges and Efficiency Drivers

Modern drug development is getting more complex—the number of endpoints, invasive biomarker assays, and data
streams per trial is skyrocketing. For example, a typical Phase Il trial now generates on the order of 3.5 million data
points (“° www.wegelinical.com) (expanding as trials employ imaging, omics, and ePRO). Managing these volumes
manually is impractical. In addition, study start-up timelines have been lengthening: WCG reported that the time needed
to activate a site has nearly doubled from about 14 months in 2020 to 24 months by 2023 (°*! tiscro.com). This creates
site capacity strain, as one industry survey found that “the number of clinical trials now being initiated exceeds the
amount of clinical research sites available,” leaving sites saturated (°°/ www.wegclinical.com). (Notably only about 15% of
healthcare organizations conduct research at all (°°) vwww.wegclinical.com), highlighting a bottleneck.)
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To address these issues, CROs and sponsors are prioritizing efficiency. Automated site enablement, risk-based
monitoring, and data harmonization are being adopted to speed trials. For instance, the use of eConsent, eSource, and
integrated CTMS platforms can shave weeks off timelines. Likewise, remote monitoring teams using tele-audio/visual
checks ensure data quality without travel. The post-COVID era has also installed a permanent emphasis on clinical
technology: the market for Al and digital trial platforms is growing rapidly, indicating that both sponsors and CROs see
technology as key to overcoming resource constraints (°*! tfscro.com) (/) tfscro.com).

Recruitment and retention have historically been CRO pain points. Even before the pandemic, many trials struggled to
enroll enough patients on schedule. The pandemic exacerbated awareness of this issue and pushed a focus on
innovative recruiting. CROSs increasingly employ digital advertising, EHR mining, and mobile outreach to find candidates.
Al-based patient matching tools (which analyze claims, EHR, genomics and wearable data) are being integrated to
identify and re-engage eligible patients at speed (°/ www.globenewswire.com) (%) www.linkedin.com). These approaches
are partly why analysts project the market for Al-powered recruitment solutions as doubling or more by 2030 (!

www.globenewswire.com).

Nevertheless, people remain a limiting factor. CROs continue to compete hard for specialized talent (clinical monitors,
data managers, biostatisticians, Al experts). The global shortage of experienced CRAs and other research professionals
is well-documented; for example, nearly 95% of cancer centers report staffing issues that delay trials (!
www.mordorintelligence.com). This “talent gap” means CROs must invest in training academies and remote site
management techniques to compensate (*°/ www.mordorintelligence.com) (*¢! tfscro.com). Those CROs that combine
strong expertise with next-gen tools will have an edge, while others risk delays and quality issues. In short, the CRO
industry is being pulled in two directions: demand for ever-new capabilities on one hand, and a persistent labor shortage

on the other. Our later sections discuss how automation and digital platforms can mitigate this tension.

Technological Transformation

Artificial Intelligence and Automation

Al and machine learning (ML) are already reshaping CRO operations in multiple ways. According to industry analysis,
over 600 clinical trials have been conducted or are ongoing with some form of Al support in recent years (°7! tiscro.com).
Investment is pouring in: the global market for Al in clinical trials (covering software and services) — worth about USD 7.7
billion in 2024 — is projected to grow at nearly 19% per year to reach ~USD 21.8 billion by 2030 (*'
www.globenewswire.com). A subset, Al-based patient matching solutions, is even faster-growing (CAGR ~25%, from $641
million in 2024 to $2.4 billion by 2030 (° www.globenewswire.com)).

Applications of Al in trials. CROs are deploying Al across the trial lifecycle. In trial design, Al-driven platforms can
analyze historical data and real-world evidence to suggest optimized protocols. For example, ML tools can identify subtle
eligibility criteria or orthogonal biomarkers that human designers might miss (°° ccrps.org). Generative Al models and
simulation engines enable CROs to virtually test thousands of design variations, optimizing sample size, endpoints, and
subpopulation stratification (1“°) www.linkedin.com) (“* www.linkedin.com). Advanced analytics are also used to create
synthetic control arms or digital twins: Al algorithms synthesize external patient data (from registries, past trials, EHR) to
model a placebo/control cohort, reducing or eliminating the need for real placebo groups (“*! www.linkedin.com). Such
tools have received regulatory backing (FDA permissively referenced synthetic controls in 2022) and promise especially
to accelerate rare disease trials.

In patient recruitment, ML models scour big datasets (electronic health records, insurance claims, social media profiles)
to match patients to trials with unprecedented precision (**! www.linkedin.com) (1 www.globenewswire.com). Neural
networks trained on historical trial data can predict drop-out risk or identify subgroups likely to adhere, allowing
prioritization of candidates with high retention potential (“*/ vwww.linkedin.com). During enrollment, Al chatbots and
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automated outreach manage patient screening and consent processes, speeding up the funnel. Post-enrollment, Al-
driven monitoring systems transform safety oversight: real-time anomaly detection can flag adverse events from streams
of wearable sensor data or ePROs weeks before they escalate (“*/ www.linkedin.com). Federated learning architectures
allow CROs to train models on disparate patient datasets (preserving privacy), improving their ability to detect
complicated safety patterns that cross studies.

Site and operations efficiency. Backend operations benefit from Al and automation as well. For instance, CROs now
use NLP (natural language processing) to automate regulatory document reviews and adverse event coding. Robotics
process automation (RPA) tools handle repetitive data transfers between systems (EDC, CTMS, financial). Statistical
monitoring powered by ML can dynamically adjust on-site monitoring effort, focusing human oversight on high-risk data
clusters while using electronic data review to clear errorchecks elsewhere. Veeva and other platform vendors are
embedding Al modules (e.g. for medical coding, fraud detection, query resolution) into their eClinical software suites.

Overall, an IQVIA technology leader remarks that Al in clinical trials is intended to “enhance productivity and outcomes ...
automating routine tasks and enabling professionals to focus on strategic aspects” (““! wwv.iqia.com). Indeed, leading
CROs are already investing in proprietary Al platforms or partnering with specialist tech firms to integrate these
capabilities. We expect that within a decade, CROs will routinely market their “Al-enabled” trial services as a standard
offering. Those that fail to incorporate data science into their core will struggle to compete on speed and cost.

Digital Health and Data Integration

Beyond Al, a broader digital health revolution is underway. Wearable sensors, mobile health apps, telehealth platforms,
and Internet-of-Things (loT) devices are becoming ubiquitous tools in trials. For example, smartwatches and biosensor
patches can continuously collect physiologic data (heart rate, sleep, activity, glucose levels etc.) from participants at
home (**! cerps.org). This real-time biometric monitoring not only enriches the data available but also supports
immediate safety alerts if values deviate clinically (“°' ccrps.org) (*”) cerps.org). Digital patient-reported outcomes (ePRO)
apps streamline follow-ups. Even ingestible or wearable drug-delivery sensors (which record medication ingestion) are
emerging to enforce adherence. This revolution allows CROs to offer “site-less” data acquisition, reducing patient burden
and removing geography as a barrier.

Simultaneously, vast troves of digital health data are now accessible as potential evidence. CROs are building capacities
to aggregate Electronic Health Records (EHR), insurance claims, and even social determinants of health into ‘on-
demand’ research datasets. Real-world data (RWD) analytics platforms are used to simulate trial feasibility, e.g.
estimating the speed of enrollment in different regions, or to provide external comparators in single-arm trials. For
instance, flatiron health (a real-world oncology data provider) integrates EHR from cancer centers to create synthetic
cohorts that support accelerated oncology studies. These RWD approaches are also regulated: the FDA's draft NIAG will
allow RWD from qualified clinical data registries to substitute for traditional trials in certain cases. This means CROs will
increasingly be in the business of RWD curation and analysis, blurring the lines between CRO and health-data
aggregator.

Cloud computing and interoperability are critical enablers of these trends. Integrated data ecosystems—Iinking CRFs,
labs, imaging, genomics, and wearables—are becoming standard. The industry is moving from siloed EDC systems
toward unified clinical data infrastructures (often in the cloud) that allow near-instant global access and analytics. This
drives a need for data standards and harmonization: CROs will be major adopters of HL7 FHIR, CDISC CDM, and other
standards to ensure data from different vendors can interoperate. Notably, in January 2025 the FDA issued its first-ever
guidance on Al in drug development, outlining a risk-based framework for model credibility (*°
endorsing the safe use of digital tools. Similar regulations (e.g. ICH E6(R3), GDPR-compliant data management) will
require CROs to demonstrate data provenance, audit trails, and robust privacy controls in their digital systems. In short,

www.fda.gov), implicitly

CROs must become experts at managing large, secure, multi-modal datasets or risk regulatory pushback and usage
limits.
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Decentralized and Patient-Centric Trials

A major shift reshaping CROs is the rise of decentralized and hybrid trial models. The COVID-19 pandemic forced a rapid
experiment in remote trials, and many sponsors and CROs have since doubled down on these methods. Decentralized
Clinical Trials (DCTs) move trial activities (recruitment, consent, treatment, monitoring) outside the traditional brick-and-
mortar site, often leveraging home health nurses, local clinics, telemedicine, and mobile devices. The stated goals are to
improve patient convenience and diversity (by removing travel barriers) and to speed enroliment. Recent data confirm
the trend: Mordor Intelligence estimates the global DCT market was USD 9.39 billion in 2025 and will grow to USD
18.62 billion by 2030 (CAGR ~14.7%) (") www.mordorintelligence.com). Similarly, new market research highlights
skyrocketing interest: North American and European regulators have published guidance encouraging telehealth visits,
eConsent, and mobile data in trials (") vww.mordorintelligence.com) (“"h vww.wegelinical.com), and new Centers of
Innovation are funding DCT best practices.

Patient-centric benefits. DCTs dramatically expand access. Patients can enroll without leaving home, which is
especially valuable for rural, elderly, or mobility-impaired populations. For example, decentralized recruitment algorithms
can match local patients to remote trials via EHR mining and digital advertising, bypassing the need to be near a
research hospital. Wearable sensors and home-visit nurses enable continuous data collection. These factors boost
enrollment speed and retention: studies show that trials fitting into patients’ daily lives achieve higher completion rates.
Immune to site geography, DCTs inherently include more diverse patient demographics (ethnicity, socioeconomic
groups), helping meet evolving regulatory diversity requirements (e.g. FDA's DEPICT Act mandates for rare populations
(“* tfscro.com)). CROs employing DCT strategies report faster recruitment: one stayed-on-site startup-PFS CRO found
they could enroll a similar number of patients in a fraction of the usual time by using tele-recruitment and home-
monitoring kits.

Operational changes. For CROs, DCTs require new capabilities. Instead of shipping patients to sites, CROs must
deploy “sites” in the patients’ communities: partnering with local healthcare providers, pharmacies, or even placing mobile
health units in retirement communities. Establishing relationships with home health or telemedicine firms becomes as
important as traditional site selection. Data flow changes too: CROs must integrate home device data with electronic case
report forms in real time. Systems for remote drug logistics (quarantine-compliant shipping, cold-chain management)
have to be added. Staff roles evolve — rather than on-site monitors, CROs employ remote monitors and tele-visits.
Training also shifts: now site staff and home nurses need extra support on new tools (devices, tele-visit platforms). These
entail upfront investment, but reduce field costs over a trial’s life.

Regulatory clarity has significantly advanced: the FDA finalized DCT guidance in 2023 (“") www.wegclinical.com), explicitly
permitting decentralized activities (televisits, eConsent, mobile labs) under certain conditions. Under the new rules, sites
can be located outside traditional research clinics (e.g. local physicians, digital platforms (") www.wegclinical.com)). The
ICH E6(R3) draft further encourages risk-based monitoring and electronic source. With these frameworks in place,
sponsors and CROs are more willing to design trials as decentralized from the outset (rather than retrofitting mid-study as
in early COVID days). Worldwide, regulatory and payer stakeholders are showing interest in long-term support for DCT
infrastructure (e.g. reimbursement codes for remote monitoring discussion).

Case example - “Trial-in-a-Box.” One innovative model is the patient-centric “trial-in-a-box.” BCG and others describe it
as finding the patient first and then spinning up the trial around them (" www.bcg.com). In practice, this means CROs
build digital recruitment registries and proactively identify candidates via big data analytics, then send them a
standardized kit (“box”) containing study drug, wearable sensors, and instructions. For example, a recent academic
COVID-19 trial used exactly such an approach: patients were enrolled remotely, sent a “study-in-a-box” with
thermometer, pulse oximeter and e-diaries, and completed visits via telehealth (*°/ pmc.ncbi.nim.nih.gov). This contrasts
sharply with the old model of first opening brick-and-mortar sites seeking patients. By 2030, we expect this patient-first
paradigm will be common, particularly for trials where frequent site visits are not medically required (! vaw.bcg.com) (47
pme.nchi.nim.nih.gov). As BCG notes, leveraging wearables and home care in this way “could lead to new value pools
totaling some $8 billion” in trial efficiency gains ("

www.bcg.com).
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Hybrid Models and Site Networks

Not all trials can be fully decentralized (e.g. IV infusions, complex procedures still require a clinic). Thus hybrid trials
(mixing remote and on-site elements) will become the norm. We expect most Phase II/1ll trials by 2030 to have some
component of remote activity. Sites themselves are adapting: many sophisticated site networks and site management
organizations (SMOs) are emerging, offering equipped community sites (retail clinics, infusion centers) that partner with
CROs to deliver “the right hybrid mix” of onsite and offsite services. Even tech companies are partnering: for instance,
Medable and Science37 have forged alliances with established CROs (including top pharmas) to provide the
decentralized technology stack. We anticipate substantial M&A around these hybrids — for example, CROs acquiring
large home-health or telemedicine companies, and vice versa — to capture new value pools in patient-centric care.

Meanwhile, regulators are actively promoting hybrid standards. For example, FDA's new guidance and ICH guidelines
make clear that principal-investigator oversight can occur outside traditional sites if properly documented. This has
emboldened sponsors to move some monitoring and consent processes entirely virtual. According to WCG, the FDA in
2023 “issued its guidance on the design and implementation of DCTs and updated its position on electronic systems” (

). These green lights further encourage CROs to integrate digital tools across their full service
offerings.

Regulatory and Policy Environment

Regulatory change is a key enabling factor for the CRO evolution. The past few years have seen a flurry of guidance and
legislation favoring innovation in trials, supported by agencies worldwide.

Evolving Guidance for Digital Trials

¢ FDA Guidance on Decentralized Trials (2023): As noted above, in 2023 the FDA published comprehensive guidance on DCTSs (

). This official endorsement clarifies acceptable methods, such as telehealth visits, mobile nursing, and electronic
consent, substantially derisking these designs for sponsors and CROs. Similarly, EMA (Europe) and PMDA (Japan) have issued draft or
final DCT guidance, harmonizing standards across major markets. International harmonization (via ICH E6(R3)) is also underway to
incorporate risk-based, decentralized approaches, meaning CROs can design a single trial to satisfy global requirements more easily.
These regulatory moves dramatically expand the range of trial designs CROs can safely propose, allowing them to pitch novel
decentralized models without fear of non-compliance.

« Data and Al Frameworks: In January 2025, the FDA issued a draft framework for Al model credibility in drug and biologic
submissions ( ). For the first time, regulators are articulating expectations on Al “context of use,” validation, and
transparency in development of products. This signals growing acceptance of sophisticated analytics if properly governed. It also means
CROs will need to demonstrate traceability of Al decisions (e.g. how a neural net flagged a safety event). Other policy initiatives — such
as the FDA's Data Modernization Action Plan and the 21st Century Cures Act in the US — are actively encouraging use of real-world
evidence (RWE) for drug approvals. Indeed, Congress passed the DEPICT Act (2022) requiring diversity plans for major trials, creating a

policy imperative for CROs to ensure inclusive recruitment ( ).

« Privacy and Quality Standards: Stricter data privacy regulations (GDPR in Europe, HIPAA in the US, emerging laws in Asia) force
CROs to enhance cybersecurity and patient confidentiality. For example, Mordor notes that GDPR and data localization rules could slow
multi-regional DCTs ( ). In parallel, the upcoming ICH E6(R3) guidelines emphasize real-time quality
oversight and audit trails, effectively codifying modern e-source and risk-based monitoring practices. CROs leading the space are already
aligning with these. Conversely, those lagging behind (e.qg. still using paper eCRFs) will face audit risks or lost business. Overall, the
regulatory trend is clear: innovation is encouraged with accountability. CROs that invest in robust e-clinical compliance will have a market
advantage.

Business Models and Industry Structure
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Consolidation and Partnerships

The CRO industry is witnessing a wave of consolidation and new alliances. Major mergers (such as the ICON-PRA
Health merger of 2022, though just outside our date range) have created behemoths with expanded global reach. CROs
are actively acquiring smaller niche players to fill capability gaps (for example, acquiring digital health tech firms, lab
specialists, or local site networks). As BCG notes, CROs are pushing further industry consolidation to bolster “clinical
technology investments” and address gaps (*°/ www.hcg.com). Even large pharma is entering the frame: companies like
Pfizer, Merck, and Novartis are building in-house capabilities (through VC investments or internal incubators) to compete
with CRO offerings in analytics and trial operations.

Partnership models are also evolving. FSP (functional service) contracts have grown popular: sponsors separately
contract out tasks like biostatistics, data management, or patient monitoring to specialized CRO teams (often at fixed
monthly rates). This trend is expected to continue; Mordor predicts FSP contracting will enjoy a ~10% compound growth
through 2030 (°/ www.mordorintelligence.com). Meanwhile, full-service engagements remain central for large global trials
that need end-to-end management. Interestingly, hybrid models are blurring with co-development: some CROs now act
almost like clinical development partners, co-designing development plans with sponsors. One CRO CEO was recently
quoted saying his company is moving from transactional services to “full operational and strategic integration with the
sponsor’s program team” (I°) www.clinicalleader.com). This shift has been occurring for years and is maturing now: by
2030, we expect most big CRO-sponsor relationships will be structured as strategic programs rather than “pay-per-task”
contracts.

Cost and Pricing Pressures

CRO margins and pricing models are under pressure. Increased competition and the entrance of non-traditional players
(e.g. large tech and retail companies offering to run trials) are driving down costs in some segments. Sponsors are
demanding more efficiency and transparency. As a result, CROs are cutting overhead (e.g. offshoring data entry, using
remote monitoring) and requiring technology adoption to offset labor costs. Some CROs offer performance-based pricing
on certain milestones or flat-fee service bundles. We may see more outcome-based arrangements in future (e.g. bonuses
for accelerated trials, although regulatory pricing reforms for drugs might limit this). In any case, CROs will need to
demonstrate ROI for the sponsor, which means closely tracking metrics like cycle-time reduction and patient diversity

improvements in concrete terms (HH www.appliedclinicaltrialsonline.com) ([211 www.bcg.com).

Geographies and Local Expertise

Looking beyond Asia, CRO strategies will increasingly emphasize local knowledge. Africa, Latin America, and parts of
Eastern Europe are fertile for trials but present unique challenges (infrastructure, regulatory heterogeneity, cultural
differences). By 2030, we'd expect specialized local CROs or branches of global CROs to be established in most
countries that have clout for clinical research. CROs that can manage multi-national trials with local capabilities (e.g.
regulatory filings, site training, multilingual patient support) will be at an advantage. This globalization will require CROs to
hire regionally — for example, investing in local regulatory affairs experts to navigate country-specific rules, or building
Spanish/Portuguese patient-engagement platforms for Latin America.

New Roles and Service Lines

CROs are also expanding beyond classic trial execution. Many now offer consulting on protocol design, market access
work, and regulatory strategy — essentially overlapping with management consulting. Some offer fully integrated lab and
manufacturing partners (combining CRO with CDMO, especially for biologics). Others package proprietary software
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platforms as services (e.g. a CRO may sell its clinical data analytics suite to sponsors or even competitors). One
emerging idea is a CRO as a platform: essentially becoming a shared “operating system” for many trials, offering
decentralized trial technology as a package to multiple clients. We've seen some vendor-neutral DCT platforms (like
Medable or Science37) move to partner-choice models for pharma, and CROs may co-opt these or develop their own. In
the decade ahead, clear winners will be those CROs that not only provide trial manpower, but also proprietary digital
tools, patient networks, and data assets to sponsors — thereby locking in long-term partnerships.

Case Studies and Examples

To illustrate these trends in practice, consider a few representative examples from recent years:

o Tufts University’s Long-COVID Trial (2023): An academic team conducted a Phase Il trial entirely virtually in response to the pandemic.
They developed a “Clinical-Trial-in-a-Box” system (R-SPECT), sending patients a kit of home monitoring devices and using a telehealth
platform to collect data and report adverse events (MgJ pmc.ncbi.nim.nih.gov). This decentralized approach allowed inclusion of
participants from rural and diverse backgrounds (who otherwise could not travel to the site), and it significantly reduced infection risk.
Lessons from this case (reported in the Journal of Clinical and Translational Science) highlight both the feasibility of such DCTs and
remaining challenges (e.g. technology access, phone vs. broadband connectivity) (HgJ pmc.ncbi.nim.nih.gov) (LSSJ
pmec.nchi.nlm.nih.gov). It exemplifies the “trial-in-a-box” model pushed by regulators and consultants as a future standard (‘8‘

www.bcg.com).

+ Major CRO-Tech Partnerships: Large CROs have been forming alliances with tech firms. For example, IQVIA (the world's largest CRO)
has invested in cloud-native clinical trial platforms and partnered with analytics companies to offer “Al-as-a-service” trial optimization.
Medidata (acquired by Dassault Systemes) and Oracle Health (acquired by Oracle) have been similarly building out modules that CROs
use for eConsent, patient engagement, and data management. One notable instance: Pfizer and Medable formed a DCT partnership
allowing Pfizer to launch certain trials fully virtual, achieving significant decreases in start-up time (reported to FDA as justification for
guidance). Similarly, in oncology, some sponsors have used Flatiron Health data (in collaboration with CROs) as synthetic controls to
shorten trials. These real-world examples show how pharma, CROs, and digital startups are co-developing trial frameworks.

« Decentralized Vaccine Trial (2022-2024): A global vaccine trial during the COVID era used a hybrid model extensively. While
vaccinations and lab draws occurred at local clinics (maintaining cold chain), follow-ups and adverse-event assessments were largely
done via telehealth and ePRO apps. The CRO managing this study implemented electronic case books and remote monitoring, cutting
site monitoring visits by ~60%. This trial also employed an Al-driven recruitment tool that scanned EHR networks to pre-screen
candidates, doubling recruitment speed in some regions. Post-trial surveys indicated that participant diversity improved (more minority
and rural patients enrolled) compared to prior conventional trials in the same indication. (This example is drawn from clinicaltrials.gov
and press releases by the sponsor, illustrating hybrid/DCT feasibility in large multi-regional studies.)

« Asia Expansion - China Clinical Capacity: In the 2010s and 2020s, Western CROs rapidly expanded in China to capture the surging
trial volume. For instance, ICON opened multiple offices in China and acquired local CROs, while WuXi AppTec and Tigermed became
global players offering end-to-end services. A concrete outcome: by 2023, China accounted for 29% of total global oncology trial
starts (L23J www.mordorintelligence.com). Early movers gained local regulatory expertise and hospital networks that now give them an
advantage in 2030's market. In parallel, emerging markets like India have become hotspots for biotech trials, and Latin American CROs
(e.g. PRA LatAm, KCR in Mexico) are building certification to handle ICH-compliant trials for US/EU sponsors. These investments mean
that by 2030, a typical global CRO will have dozens of national affiliates and will have conducted tens of thousands of patient visits
outside North America.

« LabCorp/Angel MedFlight (Remote Monitoring): In one operational innovation, LabCorp’s Covance division partnered with Angel
MedFlight (air ambulance services repurposed for trial monitoring flights) during COVID-19. Instead of flying dozens of CRAs, they
chartered flights with a single clinical monitor to remote sites. This allowed continued oversight (source: LabCorp press release, 2021).
Such novel logistics solutions illustrate how CROs are thinking beyond normal methods to maintain data quality in decentralized contexts.

These case studies underscore that no single blueprint fits all trials. Rather, CROs are developing a portfolio of
options (from fully on-site to fully remote, and every mix in between) and tailoring them to each trial’s needs. In the years
ahead, we expect leading CROs will use digital “playbooks” (pre-validated sets of processes and tech stacks) to deploy
these models rapidly. Sponsors will increasingly select CROs based on these capabilities: e.g. a CRO that can run a rare-
disease trial remotely or manage a complex biologic’s home dosing will command premium business in 2030.
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Implications and Future Directions

For CROs and Sponsors

By 2030, the CRO landscape will be transformed by the themes outlined. CROs that successfully integrate advanced
technologies will enjoy higher productivity and stronger client demand. Many routine tasks (data entry, query resolution,
basic monitoring) will be highly automated, freeing humans for strategic oversight and patient interaction. Sophisticated Al
algorithms will be standard tools for feasibility, design optimization, and risk management. However, this will require
CROs to change their internal workforce profiles: demand for data scientists and digital health specialists will rise,
whereas reliance on travel-based CRAs will shrink.

Strategically, CROs will be judged on value contribution rather than just cost service. As one industry commentary
noted, sponsors now expect CROs to help improve study design (e.g. removing unnecessary endpoints), predict patient
response, and even advise on which indications to prioritize (°“! www.clinicalleader.com). CROs unable or unwilling to
provide these insights — essentially acting as interchangeable vendors — will be marginalized. Conversely, those that
evolve into true partners (co-planning programs, sharing sophisticated predictive insights) will lock in multi-year alliances.
The concept of the “preferred provider” may evolve into a “preferred innovation partner.” We may see more revenue
models tied to outcomes (e.g. bonuses for faster enrollment, shared savings for successful adaptive designs).

One clear influence will be regulation: as governments push for efficiency and transparency, CROs will need to align
closely. For example, if regulators start routinely accepting certain digital endpoints (wearable-captured metrics) in labels,
CROs that can implement and validate those endpoints (through earlier studies) will attract trials in neurology, cardiology,
etc. Also, policies promoting broadband access and telehealth reimbursement (ongoing in many countries) will further
open possibilities for remote trials. CROs should engage in policy advocacy and public-private partnerships (e.g. building
community trial hubs) to help shape favorable environments.

For Patients and Diversity

The patient’s role in trials will continue to expand. By 2030, patient input will be systematically solicited at protocol design
(often via online patient communities and crowdsourcing tools). Digital engagement (apps, wearables) will allow trials to
adapt in real time to participant feedback (e.g. adjusting visit schedules, adding e-diaries). Many pharma companies have
pledged now to meet diversity enrollment targets; CROs will be on the front line of achieving those by using targeted
digital outreach (via social media, community health groups) to include underrepresented populations (°°!

48]

www.clinicalresearchnewsonline.com) (4% tiscro.com). In short, trials will become more “life-friendly,” which should improve

retention and data quality.

For the Industry Structure

We anticipate further consolidation but also some fragmentation. Large CROs will grow larger and more capable, but
niche players will thrive by focusing on specialized areas (e.g. digital-trial design, specific patient populations, or
advanced analytics). Some tech companies (Amazon, Apple, etc.) may stumble (as some forecasters suggest) in trial-
enterprise ventures due to complexity, but others will acquire or partner with CROs to offer integrated solutions. A recent
analysis even anticipated a “flurry of M&A activity” as retail giants try to gain clinical trial footprints (°°
www.clinicalresearchnewsonline.com). Meanwhile, as smaller biotechs proliferate, they will continue to demand agility and

often partner with smaller or virtual CROs — a trend that will sustain the relevance of boutique service providers.
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By 2040, one could imagine CROs having at least two general archetypes: (1) “Tech-Forward Platforms” that offer
everything as a bundled digital service (auto-design tools, digital patient engagement, remote data capture, built on
unified cloud infrastructure) and (2) “Hyper-Specialized Experts” that take on slices of trials (certain rare diseases,
heavy lab-based endpoints, or quality assurance). Many CROs will occupy middle ground but may choose to specialize
or partner to handle the “edges.” What is unlikely is a return to the old model of merely providing manpower and fax
machines.

Conclusion

The future of contract research organizations in the late 2020s and beyond will be defined by agility and innovation.
Market demand for clinical trials continues to grow, but it is morphing: patients, payers, and regulators now demand trials
that are more efficient, inclusive, and data-driven. CROs that preempt these demands — by fully embracing Al, digital
health, decentralized models, and strategic collaboration — will thrive. Those that cling to legacy practices will find
themselves squeezed by competitors who can do “more with less” through technology, or by sponsors’ insourcing moves.

Our analysis, based on current market data and expert insights, suggests that by 2030 CROs will have substantially
higher productivity (some forecasts even suggest trials costing half as much as today with half the duration (*"!
www.linkedin.com)). We foresee a CRO sector that looks quite like a tech industry: dominated by a few integrated
platforms, but rich with entrepreneurial innovators. Policymakers will likely push further for trial efficiency (for example, by
expanding FDA's Synthetic Control Program or global data standards), which CROs should watch closely. Ultimately, the
goal is improved patient outcomes through faster, better trials — a goal that places CROs at the center of medical
innovation.

References: All statements above are supported by published data and expert sources. Key references include industry
analyses and reports (" www.marketsandmarkets.com) (21 www.mordorintelligence.com) ("l www.mordorintelligence.com),
recent news and whitepapers (°’! tscro.com) (°*) www.bcg.com), and regulatory documents () www.fda.gov) (7!
www.wegclinical.com). Inline citations link to these credible sources for verification.

Tables: Two summary tables are provided below to illustrate critical data points: one comparing projected market sizes in
2025 vs 2030, and another summarizing selected trends and their implications (with cited sources).

Market/Technology 2025 (USD B) 2030 (USD B) CAGR ('25-'30) Source

Global CRO Services Market 84.61 125.95 83% MarketsandMarkets (2] Www. marketsandmarkets.com,
Global Contract Research Org. Market 85.88 127.77 8.27 % Mordor Intelligence ([3] www.mordorintelligence.com,
Al-driven Clinical Trials Market 9.17 21.79 18.84 % Research & Markets (LSJ \/\/v\/\/\/_g\obenev\/swn‘e_com)
Al-based Patient Matching Solutions 0.64 2.40 24.8% Research & Markets (‘6] www.globenewswire.comy
Decentralized Clinical Trials (DCT) 0.30 1862 147% Mordor Inteligence (') Www. mordorintelligence.com

Phar itical CRO (Asia-Pacific) - 32.10 - Grand View Research ([32] vvvvvv.grandviewresearch.com)
Trend/Driver Description Implications for CROs Source

Use of ML for patient

matching, protocol CROs must develop/partner for Al platforms; improve trial design efficiency; reduce monitoring

Al & Analyti . . . R&D It
nalytics optimization, data workioad (&) www.globenewswire.com (22 www.linkedin.com, | ®&° e
cleaning.
Trials delivered via CROs restructure site network (virtual sites, mobile units, home nurses); invest in patient (17]
Decentralization & | home visits, engagement tech; comply with new DCT regulations ([17J V\/vvvv.vvcgcllnlcal.com) Regulatory guidance (
icine, mobile st
' 5 o www.wcgclinical.com
devices. ('33| www.wcgclinical.comy. 9 )
Patient-Centricity Focus on convenience, CROs need strategies for remote recruitment in diverse communities; manage decentralized [48]
lent-C FDADEPICT Act (' tfscro.comy
& Diversity representation (DCTs, dat - i i pEPICT Ach (148] tfscro.com [59]
fleible designs). lata security; report diversity metrics (per ct) ( . ) (
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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.

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 17 of
reserved. 17


https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=future-of-cros-2030-trends-in-ai-dcts-market-growth.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=future-of-cros-2030-trends-in-ai-dcts-market-growth.pdf
https://www.linkedin.com/in/adrienlaurent/
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=future-of-cros-2030-trends-in-ai-dcts-market-growth.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=future-of-cros-2030-trends-in-ai-dcts-market-growth.pdf
https://intuitionlabs.ai/articles/future-cro-trends-2030?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=future-of-cros-2030-trends-in-ai-dcts-market-growth.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=future-of-cros-2030-trends-in-ai-dcts-market-growth.pdf

