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Introduction
Pharmacy automation implementations are delivering 120-600% ROI with payback periods as 
short as 9.6 months. These aren’t projections or theoretical models—they’re documented results 
from healthcare organizations that have fundamentally 
transformed their pharmacy operations through unit-of-use 
(UoU) automation.

The pharmacy industry stands at an inflection point. Technician 
turnover exceeds 30%, with a projected shortage of 100,000 
healthcare workers by 2028. Simultaneously, prescription 
volumes continue their relentless climb, expected to grow 10-
12% by 2028. Traditional manual pharmacy operations—built on 
labor-intensive processes that haven’t fundamentally changed in 
decades—can no longer meet these converging challenges.

For pharmacy executives managing this operational crisis, the path 
forward demands more than incremental improvements. It requires 
a fundamental reimagining of how pharmacies operate. Unit-of-
use medication automation in central fill environments represents 
this transformation, converting pharmacy operations from manual, 
error-prone processes to technology-enabled precision systems.

The evidence is compelling. Healthcare organizations implementing 
UoU automation report labor cost reductions of $84,000-$625,000 
monthly, near-zero dispensing errors, and productivity gains of 200-
750%. More significantly, these implementations enable pharmacies to 
scale operations without proportional workforce increases—a critical 
capability as the industry faces unprecedented staffing shortages.

This white paper examines the comprehensive business 
case for unit-of-use automation, drawing from real-world 
implementations and validated financial models. We’ll explore 
the operational mechanics, quantify the financial returns, and 
demonstrate how automation transforms pharmacy from a cost 
center focused on transaction processing to a strategic asset 
delivering clinical value. For pharmacy leaders evaluating their 
organization’s future viability, the analysis reveals that automation 
isn’t merely an operational upgrade—it’s a strategic imperative 
that redefines what’s possible in pharmacy operations.

by 2028

21-30% annual turnover
for pharmacy technicians

10-12% growth
for prescription volume

100k shortage
of healthcare workers

$84k–$625k
Monthly Labor 
Cost Reduction

Near Zero
Dispensing 
Errors

200–750%
Productivity 
Gains
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Transforming Pharmacy Operations 
Through Proven Automation Economics
The pharmacy industry stands at an inflection 
point that demands fundamental transformation, 
not incremental improvement. The convergence of 
severe workforce shortages, escalating prescription 
volumes, and increasingly complex regulatory 
requirements has created an operational crisis 
that traditional approaches cannot solve.

Purpose-built central fill automation technology 
offers a transformational solution that enables 
operational performance previously thought 
impossible, representing a shift as significant as the 
transition from paper to electronic health records. 

The magnitude of the workforce challenge alone 
demands immediate action. Current projections 
indicate a shortage of 100,000 healthcare workers 
by 2028, with pharmacy technician turnover rates 
reaching 21-30% annually (Mercer, 2024; ASHP, 
2022). This staffing crisis coincides with prescription 
volume growth projections of 10-12% by 2028, 
creating an unsustainable operational environment 
for traditional pharmacy models (IQVIA, 2024). 
The financial implications are staggering: with 
replacement costs averaging $6,000 per technician 
and fully loaded compensation approaching $56,498 
annually, workforce instability threatens both 
operational continuity and financial performance. 

15,000 
Daily Scripts

75,000 
Daily Scripts

174
FTEs

862
FTEs

Monthly Cost:
>$4 Million

Unsustainable Growth
Real-world data underscores this 
crisis with startling clarity. 

One mail-order pharmacy currently requires 
174 FTEs to process 15,000 prescriptions 
daily, achieving only 86 scripts per FTE. 
Scaling to 75,000 daily prescriptions using 
current manual processes would require 
862 FTEs at a monthly cost exceeding $4 
million. This linear scaling relationship creates 
an operational ceiling that makes growth 
prohibitive and competition impossible 
against automated alternatives. 

4

Real World FTE Scaling Data

https://www.mercer.com/en-us/insights/talent-and-transformation/attracting-and-retaining-talent/future-of-the-us-healthcare-industry/
https://doi.org/10.1093/ajhp/zxac147
https://doi.org/10.1093/ajhp/zxac147
https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/the-use-of-medicines-in-the-us-2024
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Yet within this crisis lies unprecedented opportunity for 
organizations willing to embrace transformational change. 
Early implementations of comprehensive unit-of-use 
automation are achieving results that redefine industry 
benchmarks and establish new performance standards. 
Documented returns include payback periods as short as 9.6 
months, ROI ranging from 120-600%, and labor productivity 
improvements that transform 86 scripts per FTE daily to 750 
scripts per FTE daily—an 8.7x improvement that fundamentally 
changes the economics of pharmacy operations. 

These gains extend beyond simple efficiency metrics. 
Automated systems are achieving near-zero dispensing 
error rates while reducing inventory requirements by 30%, 
fundamentally improving both patient safety and working 
capital efficiency (Tu et al., 2023). More critically, they 
enable scaling that would be impossible with manual 
operations—the same pharmacy found that reaching 
75,000 daily prescriptions with automation requires 
only 38 FTEs compared to the 862 needed manually. 

Labor Economics Drive the 
Automation Imperative
The pharmacy workforce crisis has reached critical 
levels, fundamentally altering the economics of 
traditional dispensing models and creating an 
imperative for transformational solutions. Current 
data reveals pharmacy technician wages have 
increased 18% from 2021-2024, reaching a median 
of $43,460 annually (Bureau of Labor Statistics, 
2024). When factoring in benefits loading of 25-
40%, the fully loaded cost per FTE approaches 
$56,498. More critically, with turnover rates of 21-
30% and replacement costs averaging $6,000 per 
technician, organizations face ongoing workforce 
instability that threatens operational continuity. 

The hidden costs of workforce instability extend 
far beyond direct replacement expenses, creating 
a cascade of operational failures that compound 
exponentially. Each turnover event triggers productivity 
losses during the 90-120 day ramp-up period for new 

This white paper provides pharmacy executives 
with a comprehensive economic analysis 
of this emerging category of technology. 
Through detailed financial modeling, real-
world implementation data, and strategic 
frameworks, we demonstrate how automation 
transforms pharmacy operations from cost 
centers struggling with capacity constraints 
into strategic assets capable of scaling 
efficiently while improving patient outcomes, 
boosting productivity, and positively impacting 
the bottom line. The evidence reveals that 
for organizations processing 10,000 or more 
prescriptions monthly, we are not discussing 
operational improvement but operational 
transformation—the difference between 
competing in today’s constrained environment 
and creating tomorrow’s standard of care.

technicians, overtime expenses for existing staff 
covering gaps, potential service level degradation, 
and increased error risks from overworked teams. 
Healthcare workforce studies demonstrate that true 
turnover costs often reach 1.5-2x annual salary 
when accounting for recruitment, training, and lost 
productivity (NSI Nursing Solutions, 2023). For 
a pharmacy employing 20 technicians with 25% 
annual turnover, total workforce instability costs can 
exceed $300,000 annually—before considering the 
impact on service quality and patient satisfaction. 

Data analysis reveals the stark reality facing 
pharmacy operations today. Capsa’s research 
shows that a mail-order pharmacy manually 
processing 3,500 daily can expect labor costs of 
$3.15 per script, highlighting how smaller volumes 
create even more challenging unit economics 
where fixed costs cannot be efficiently absorbed. 

https://doi.org/10.1007/s10916-023-01953-0
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A larger scale operation—15,000 daily prescriptions—requires 174 FTEs at a fully loaded cost of $829,283 
monthly, achieving a per-prescription labor cost of $2.76. The scaling challenge proves even more daunting: our 
analysis shows that reaching 75,000 daily prescriptions would require 862 FTEs at over $4 million monthly. 

This kind of linear relationship makes growth prohibitively expensive. 

Unit-of-use automation directly addresses 
these challenges through dramatic productivity 
transformation that fundamentally changes operational 
mathematics. Where manual operations achieve 86 
scripts per FTE daily, automated systems enable 750 
scripts per FTE daily—an 8.7x productivity improvement 
that redefines what’s possible in pharmacy operations. 
This transformation reduces the same 15,000 daily 
prescription operation from 174 to just 20 FTEs, cutting 
monthly labor costs from $829,283 to $111,717—a 
reduction of $625,215 monthly or $7.5 million annually. 

The scalability advantages prove even more 
compelling. Scaling to 75,000 daily prescriptions 
with manual operations would require 862 FTEs at 
$4.07 million monthly. With automation, the same 
volume requires only 38 FTEs at $204,683 monthly 
total labor costs—a 96% reduction that enables 

per-prescription costs of just $0.14 in labor. This 
represents a fundamental shift from linear scaling 
constraints to exponential scaling capabilities. 

The workforce optimization extends beyond simple 
headcount reduction to encompass fundamental 
restructuring of pharmacy operations. Automation 
enables elevation of technician roles from repetitive 
manual tasks to quality assurance, patient 
interaction, and clinical support functions. This 
evolution improves job satisfaction—automated 
pharmacies have reported significant retention 
improvement—while creating career advancement 
pathways that further enhance retention (Thames, 
L., Johnston, et al.). The compound effect of 
improved productivity, reduced turnover, and elevated 
roles creates sustainable operational advantages 
that extend far beyond initial labor savings.

Scalability in Manual vs. Automated Operations
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Total Cost of Ownership Delivers 
Compelling Returns
Understanding the complete financial picture requires 
comprehensive total cost of ownership (TCO) modeling 
that extends beyond initial capital investments. Industry 
analysis indicates that mid-range central fill systems typically 
require initial investments from $200,000 to $1,000,000, 
with modular systems offering entry points based on 
volume and complexity requirements. This investment 
breaks down into hardware (60-70%), software/integration 
(15-25%), installation (10-15%), and training (5-10%).

Financial modeling for a mail-order pharmacy 
processing 15,000 prescriptions daily demonstrates compelling automation economics. While initial capital 
investments vary based on scope and configuration, the return profile consistently shows payback periods 
under 24 months driven by dramatic labor productivity improvements and operational efficiencies.

The return side of the equation proves equally detailed. Direct labor savings from 1.5 FTE reduction yields $84,747 
annually (1.5 × $56,498). Productivity improvements enabling 15% volume growth without additional staff provides 
$126,000 in avoided labor costs. Inventory optimization through 30% reduction in on-hand stock frees $150,000 in 
working capital, generating $12,000 annually at 8% cost of capital. Error reduction, by avoiding one serious adverse 
event annually, saves $25,000 in direct costs and liability. The total annual benefit of $247,747 against annual costs of 
$54,200 delivers net annual savings of $193,547—a simple payback period of 2.1 years before considering tax benefits.

Software/
Integration
(15-25%)

Hardware 
(60-70%)

Installation 
(10-15%)

Training 
(5-10%)

The return side of the equation demonstrates the 
transformational power of purpose-built automation:

Monthly Financial Impact:

•	 Direct labor savings from 154 FTE reduction: $625,215

•	 Productivity improvements enabling volume 
growth without additional staff

•	 Inventory optimization through 30% reduction 
in on-hand stock: $12,000 additional 
monthly working capital benefit

•	 Error reduction avoiding serious adverse events: 
$25,000 monthly risk mitigation value

•	 Total monthly benefit: $662,215

•	 Monthly automation costs: $92,351

•	 Net monthly savings: $569,864

•	 Simple payback period: 9.6 months

The scalability economics become even more 
compelling when modeling growth scenarios. 
The same organization’s analysis of scaling 
to 75,000 daily prescriptions reveals:

Manual Operation Requirements:

•	 862 FTEs at $4,071,417 monthly cost

•	 Linear scaling constraints limiting growth potential

Automated Operation Requirements:

•	 38 FTEs at $204,683 monthly labor cost

•	 Total automation costs: $362,034 monthly

•	 Monthly savings compared to manual: $3,709,383

•	 Annual savings: $44.5 million

•	 Per-prescription cost: $0.24 vs. $2.71 
manual (91% reduction)

7

TCO Breakdown
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Current manual 
operation: 

9 FTEs 
~$3.15

 per prescription 

67% 

FTE 
reduction:

~$339k
(6 FTEs × $56,498) 

Annual labor 
savings:

3x
(389 → 1,167 

scripts per FTE daily) 

Productivity 
improvement:

Projected automated 
operation: 
3 FTEs 
~$0.63
 per prescription 

Tax benefits significantly accelerate returns and reduce effective investment costs. Section 179 deductions allow 
immediate expensing up to $1,250,000 (2025 limit) and bonus depreciation provides 60% first-year benefits (IRS, 
2025). For a $6,000,000 investment, organizations can realize approximately $1.5 million in immediate tax savings at 
a 25% tax rate, effectively reducing the initial investment to $4.5 million and accelerating payback to under 7 months. 

The inventory management benefits deliver additional financial returns often overlooked in initial ROI calculations. 
Automated systems achieve 30% reductions in on-hand inventory while maintaining fill rates, significantly 
improving working capital efficiency (Silva et al., 2024). For a pharmacy holding $2 million in inventory, this 30% 
reduction could free $600,000 in working capital—funds available for reinvestment in clinical services or expansion. 
Organizations report 57% reductions in expired medication costs, with some achieving 100% elimination through 
automated rotation and monitoring.

For mid-sized operations, the economics remain compelling with more 
modest investments. One health system’s projected implementation 
processing 3,500 prescriptions daily demonstrates strong returns:

Accuracy Improvements Transform 
Patient Safety Economics

METRIC MANUAL
 Central Fill

AUTOMATED 
Central Fill

IMPROVEMENT 

Inventory 
Turnover Baseline +30–40% 

Improvement
30–40% 

Capital Freed

Scripts per 
Square Foot ~1.0 3.0–3.5 3.5x

Throughput 
(Scripts/Hour) 30–60 300–480 5–16x

Staffing 
Requirement Baseline 50–89% 

Reduction
2–10x 

Efficiency

Error Rate 
(per 100k) 3.0–4.0 <0.5 >85% 

Reduction

The patient safety 
improvements delivered by 
central fill automation create 
substantial economic value 
through error prevention 
and liability reduction 
that extends far beyond 
operational savings. 
Purpose-built central fill 
systems demonstrate 
remarkable transformation in 
accuracy and throughput:

8

Metrics Analysis
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For a central fill operation processing 15,000 UoU 
prescriptions daily, improving from 99.5% to 99.99% 
accuracy prevents approximately 1,950 errors 
annually—each representing potential patient 
harm, rework costs, and liability exposure. The 
financial impact of medication errors extends well 
beyond immediate operational costs to include 
potential litigation, regulatory penalties, and 
reputation damage, making error prevention a 
critical component of risk management strategy. 

The scale advantages of central fill automation amplify 
these benefits. Unlike retail pharmacy automation 
that processes hundreds of prescriptions daily, 
central fill systems process thousands to tens of 
thousands, meaning error prevention impacts are 
magnified proportionally. Organizations report 
virtual elimination of wrong drug and wrong strength 
errors through automated verification systems 
that cross-reference NDC numbers, barcodes, 
and visual confirmation before dispensing.

Regulatory Compliance and Risk 
Management Advantages
The evolving regulatory landscape creates both challenges and opportunities for pharmacy automation 
adoption, with automated systems providing inherent advantages that become increasingly valuable 
as requirements expand. The Drug Supply Chain Security Act (DSCSA) implementation, with staggered 
deadlines through 2025, fundamentally changes how pharmacies must track and trace medications (FDA, 
2024). Manual compliance with these requirements proves virtually impossible at scale—organizations report 
spending 2-4 hours daily on DSCSA documentation without automation. Automated systems with integrated 
serialization capabilities reduce this compliance burden to minutes while ensuring 100% accuracy.  

Controlled substance management represents a particularly critical risk area where automation 
provides substantial benefits. DEA regulations require meticulous documentation and security 
measures that automated systems inherently provide. Organizations report 100% elimination of 
controlled substance discrepancies after implementing automated systems with proper controls—a 
critical achievement given increasing regulatory scrutiny and opioid-related litigation risks.

9
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Real-World 
Analysis Validates 
Transformation 
Potential
Across diverse pharmacy environments, unit-
of-use automation consistently delivers 
transformational rather than incremental 
change. These implementations demonstrate 
how automation fundamentally enhances 
pharmacy operations, enabling capabilities not 
possible through manual processes alone. 

A mail-order operation struggling with traditional 
manual processes discovered that automation could 
reduce their workforce by nearly 90% while improving 
per-prescription costs by 75%. More compelling 
than the immediate savings was the scalability 
revelation: growing volume five-fold would require 
only twice the FTEs, eliminating the 1:1 correlation 
between volume and labor requirements.  

This scalability advantage explains why some regions 
have embraced automation at the population level. 
In the Netherlands, automated systems now handle 
the majority of the nation’s prescriptions, processing 
complex multi-medication orders in seconds rather 

than minutes. This represents a fundamental shift in 
pharmaceutical distribution capacity and efficiency. 

Large U.S. retail and mail-order operators have pushed 
even further, achieving error rates approaching zero 
while tripling space efficiency. Traditional pharmacies 
dedicate vast footprints to medication storage 
and manual picking paths. Automated facilities 
compress this same capacity into one-third the 
space while reducing replenishment tasks by more 
than 80%.  Brazilian retail pharmacy implementations 
demonstrate how automation transforms every aspect 
of operations: receiving processes accelerated by 
70%, order fulfillment time cut by 75%, and customer 
service interactions shortened by more than a third 
(Silva et al., 2024). These improvements cascade 
through the entire operation, creating compound 
benefits that extend beyond simple labor savings.

The pattern is clear across every implementation: 
automation delivers order-of-magnitude 
improvements, not percentage-point optimizations. 
Whether measuring workforce productivity, space 
utilization, error prevention, or cost per prescription, 
automated operations consistently outperform 
manual ones by factors of 3x, 5x, or even 10x. 

For pharmacy executives, these results reframe the 
automation decision. The question isn’t whether 
automation can improve operations—it’s whether 
their organization can remain competitive without 
these substantial operational advantages.

Strategic Value Extends Beyond 
Operational Transformation
For pharmacy leaders, unit-of-use medication 
automation represents more than operational 
efficiency—it enables fundamental business 
model transformation that positions 
organizations for the future of healthcare 
delivery. By automating dispensing activities, 
organizations can redirect pharmacist 
expertise toward clinical services, creating 
new revenue streams through:

Medication Therapy Management (MTM)  
Comprehensive medication reviews and optimization

Chronic Disease Support Programs  
Diabetes, hypertension, and asthma management

Pharmacogenomics Consultations 
Personalized medication selection based on genetic profiles

Vaccination Clinics 
Expanded immunization services beyond traditional offerings

Point-of-Care Testing 
Diagnostic services for immediate treatment decisions
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This shift aligns with healthcare’s evolution toward 
outcomes-based reimbursement while positioning 
pharmacies as essential care providers rather than 
transaction processors (Drug Topics, 2024).

The competitive advantages prove equally compelling 
and create sustainable moats that become increasingly 
difficult for manual operations to overcome. 
The ability to process 750+ prescriptions per FTE 

daily creates operational excellence that serves 
as a competitive barrier. Organizations leveraging 
automation for geographic expansion can serve 
multiple locations from single facilities, with hub-
and-spoke models achieving 25-50% reduction in 
per-site staffing needs, enabling network growth 
without proportional infrastructure investment.

The Transformation Imperative 
For Pharmacy Leaders
The economics of unit-of-use medication automation 
present more than a compelling investment case—
they demonstrate a transformation imperative that 
will separate market leaders from organizations 
constrained by obsolete operating models. Real-world 
data shows monthly savings ranging from $168,000 for 
mid-volume operations to over $3.7 million for high-
volume facilities, with payback periods as short as 9.6 
months. These are not incremental improvements 
but category-defining performance levels that create 
sustainable competitive advantages. 

For C-suite executives evaluating this emerging 
technology category, the financial models demonstrate 
unprecedented value creation potential. Beyond 
immediate operational savings, automation 
enables strategic positioning for value-based care 
participation, supports geographic expansion without 
proportional cost increases, and provides scalability 
for projected prescription volume growth. The proven 
implementations and consistent transformational 
results across diverse settings validate automation as a 
mature technology ready for widespread adoption. 

The decision framework for pharmacy leaders 
must consider the broader context of industry 
transformation. We are witnessing the emergence 
of a new category of healthcare technology 
that will redefine pharmacy operations just as 
electronic health records transformed clinical 
documentation. Organizations that systematically 
evaluate both quantitative returns and strategic 
positioning consistently make more informed 
decisions and achieve superior outcomes. 

The window for competitive advantage through early 
adoption continues narrowing as the technology 
gains recognition and adoption accelerates. Early 
adopters have already established operational 
advantages that prove difficult for manual operations 
to match, creating widening performance gaps that 
become increasingly difficult to close. As workforce 
shortages intensify and regulatory requirements 
expand, the operational and financial penalties for 
delayed adoption will compound exponentially. 

The most compelling evidence lies in the real-world transformation already achieved: 89% workforce 
reductions while improving service levels, per-prescription costs dropping from $2.76 to $0.68, and the 
ability to scale 5x volume with less than 2x staff increases. These performance levels represent a new 
category of operational excellence that will become the standard for competitive pharmacy operations. 

11

https://www.drugtopics.com/view/pharmacy-industry-transitions-from-traditional-dispensing-to-clinical-services
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As pharmacy continues evolving from product-
focused to service-focused delivery models, 
unit-of-use automation provides the operational 
foundation for transformation. Organizations 
that act decisively to implement comprehensive 
automation strategies will find themselves 
positioned to define the future of pharmacy 
practice, delivering superior patient outcomes while 
achieving sustainable financial performance. 

The question for pharmacy leaders is not 
whether to automate, but how quickly they 
can deploy transformational technology 
before competitive and economic pressures 
make their current model unsustainable. 

Capsa Healthcare has spent decades partnering with 
high-volume pharmacy operators to engineer solutions 
that optimize of efficiency and scale. Talk with one 
of our pharmacy automation experts to beginning 
designing your operation’s transformation. 

The Capsa team can help your organization with 
every step of the UoU transformation journey. 

Reach out to schedule a consultation 
with our pharmacy automation experts.

800.437.6633

Info@CapsaHealthcare.com

www.CapsaHealthcare.com

Engineering a Path to Better Care
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