
The Cost-Effective 
Direct-to-Object Solution
The printing landscape is undergoing a 
profound transformation. Traditional 
analog methods—pad printing, screen 
printing, and offset—have long been 
the go-to solutions for Direct-To-Object 
(DTO) decoration. But today’s market 
requires more: faster turnaround, 
smaller batch sizes, and  the ability to 
customize at scale. These evolving 
needs are outpacing analog 
capabilities and placing pressure on 
brands to adopt more flexible, 
cost-efficient printing technologies.

Single-pass UV inkjet meets these 
challenges head-on. This digital 
process offers the speed, consistency, 
and durability of analog systems while 
enabling design flexibility and zero 
setup costs. Unlike analog setups that 
require expensive plates, screens, or 
clichés, digital DTO systems use 
software-driven workflows that 
instantly switch between graphics. This 
paper explores how single-pass UV 
inkjet flips the traditional ROI 
equation—delivering profitability even 
at low volumes.

For business leaders and operations 
teams alike, understanding the real 
break-even points of analog vs. digital 
is critical. We dive into the run-length 
economics and show how companies 
can maximize ROI by choosing digital 
for specific applications—even if they 
currently rely on analog infrastructure.

THE SHIFT IN 
DIRECT-TO-OBJECT PRINTING

Customization at Scale

Product personalization is no longer a luxury, it’s an expectation. 
From water bottles, headphones, medical inhalers, and promotional 
giveaways, decorators and brands alike need to deliver targeted, 
on-brand designs. Analog printing struggles to meet this demand 
economically due to high setup costs and long changeover times.

Just-in-Time Production

Mass customization gives brands new commercial levers. Regional 
variations, seasonal promotions, and short-term licensing deals can 
be executed without overhauling the print line. The ability to support 
this dynamic range of production is central to the digital printing 
value proposition. 

Agile Manufacturing for Long-Tail Demand

Manufacturers embracing short-run strategies reduce SKU 
rationalization risks and gain marketing agility. As e-commerce 
accelerates the long-tail product trend, digital DTO printers provide 
the production capability to fulfill demand with speed and precision.

Labor Shortages and Workforce Complexity

Finding, training, and retaining skilled printing technicians is 
becoming increasingly difficult. Many experienced operators are 
aging out of the workforce, while younger workers often lack the 
specialized skills required for analog systems. This talent gap drives 
up labor costs and slows onboarding, making automation-friendly 
digital solutions like single-pass UV inkjet even more attractive.

Traceability and 2D Code Compliance

With the rise of QR and DataMatrix replacing traditional 1D barcodes, 
unit-level tractability is no longer an option. Analog systems can’t 
accommodate this shift without manual intervention or costly tooling 
changes. Digital DTO printing enables scannable, variable 2D codes 
to be printed inline—on every part—without slowing production.

Drivers for TransformationSingle-Pass UV Inkjet
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Analog methods like pad, offset and screen printing 
rely on physical tooling. Each design or part 
geometry requires its own clichés, screens, or 
plates, which are expensive and time-consuming to 
prepare. For short runs or frequently changing 
designs, the per-unit cost quickly becomes 
unsustainable. 

Analog processes also lack flexibility. Adjusting a 
color, adding variable data, or inserting a barcode 
mid-job can mean stopping production altogether. 
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This rigidity slows response time to customer needs 
and undermines lean manufacturing goals.

Environmental concerns, while important, are often 
outweighed by economic inefficiencies in analog 
printing. Solvents, VOCs, and hazardous waste 
disposal add cost and complexity. Yet for many 
brands, the bigger concern is economic: analog 
systems simply can’t profitably support production 
volumes under 5,000 units, limiting their usefulness in 
today’s fast-moving market.

Limitations of Analog Printing
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Single-Pass UV Inkjet: The Technology Behind the Shift
Single-pass UV inkjet is a digital printing process in which the object moves through a fixed array of 
printheads in a single motion, creating the full image in a single pass. Unlike traditional scanning inkjet 
printers, which sweep back and forth to build an image line by line, single-pass systems deliver the entire image in 
one pass—allowing for extremely high-speed, high-resolution output. These systems typically include grayscale 
printheads that control droplet size, UV LED curing modules that instantly harden the ink, and precise transport 
systems to guide the object underneath the print array.

UV-curable inks used in this process are designed to bond quickly and durably to a wide range of substrates, 
including plastics, metals, glass, ceramics, and wood. Because curing is achieved through UV light rather than heat 
or evaporation, the process is both energy-efficient and versatile, and safe for heat-sensitive materials. Print 
resolution typically exceeds 600 dpi, with full-color CMYK plus white and varnish options and increasingly common 
is expanded gamut capability, making it ideal for premium branding, small text, or detailed graphics.
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What sets single-pass UV inkjet apart from both analog and scanning digital technologies is its ability to deliver 
industrial-scale throughput with digital flexibility. There are no clichés, pads, screens, or plates to order, create or 
prepare. Jobs can be changed instantly with digital files—no tooling swaps, no ink changes, no waiting. Variable 
data, QR codes, serial numbers, and localized artwork can be incorporated in real time with no additional cost. 
Vision systems align the artwork precisely to each object, even if the part isn’t perfectly centered. Inspection 
systems can verify each print immediately after output, detecting defects and alerting operators before waste 
accumulates.

This combination of speed, automation, and flexibility is what enables digital systems to compete head-to-head 
with analog methods—not only on quality, but on unit economics. In traditional workflows, setup time and skilled 
labor drive up cost and limit agility. In contrast, digital systems are fast to start, require minimal operator 
intervention, and scale efficiently across product variations. For manufacturers, this translates into fewer hours 
per job, less downtime, and the ability to offer customization and short runs without sacrificing profitability.

Single-pass UV inkjet printing combines industrial-scale speed with digital flexibility, 
delivering high-resolution prints on diverse materials in a single pass—without costly setup or 
tooling—enabling instant job changes, real-time variable data, and profitable short runs.



Use Cases and Industry Applications

In packaging, single-pass UV inkjet is used to decorate bottle caps, flexible tubes, and rigid containers with artwork, 
branding, and regulatory information.

In consumer electronics and promotional products, digital printing enables cost-effective decoration of power 
banks, drinkware, phone cases, and toys. Software-driven workflows allow rapid iteration across color variants, 
licensed graphics, or personalized designs—all without tooling changes. manufacturers use digital printing for 
power banks, toys, drinkware, and cases. Personalization, color variants, and brand licensing can be managed 
through software, not tooling.

The automotive and medical industries also benefit. UV inkjet prints legible, durable markings on buttons, dials, 
syringes, and diagnostics—where regulatory clarity and material compatibility are critical. In each of these 
markets, print runs of 500 to 10,000 units are common. This is the sweet spot where digital delivers superior 
economics and flexibility. 

© 2025 ENGINEERED PRINTING SOLUTIONS. ALL RIGHTS RESERVED. PAGE 4

Single-pass UV inkjet printing delivers high-speed, high-res output with zero setup—ideal for 
short runs, variable data, and rapid job changes.



This is where digital printing demonstrates a clear and measurable advantage. Traditional ROI models favored 
analog processes like pad printing, which rely on long production runs to amortize high setup costs. However, 
today’s market dynamics are shifting—driven by smaller batch sizes, frequent artwork changes, and product 
personalization. In this environment, digital’s minimal setup requirements and flat per-unit cost structure offer a 
new and more flexible path to profitability.

Let’s examine two typical pad printing scenarios: one with 7 spot colors and one with 3. The setup costs for these 
jobs are approximately $500 and $300, respectively—accounting for the cost of clichés, machine setup, ink 
preparation, and operator time. These setup costs must be spread across the total job volume, meaning shorter 
runs result in significantly higher per-part costs. The graph below illustrates how these costs decline with scale—and 
where digital becomes the clear winner.

Ready to Find Your Break-even Point?
EPS offers a complimentary ROI assessment using your actual job parameters—color count, batch sizes, labor 
rates, and artwork variability. We’ll model your break-even volume and show exactly where digital printing starts 
putting money back in your pocket. Contact us today to schedule your custom ROI consultation.
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USE CASES AND INDUSTRY APPLICATIONS

Cost and ROI Analysis: Break-even Reimagined

As shown, pad printing becomes more economical only at higher volumes—typically beyond 5,000 to 7,000 units. 
By contrast, digital’s cost-per-part remains essentially flat regardless of run length. With minimal preparation 
required—often just artwork formatting—digital printing delivers consistent cost-efficiency whether you’re 
producing 50 parts or 50,000.

info@epsvt.com (800) 272-7764



Customized hard hats are a great example of a DTO 
market that’s digitizing fast. Previously dominated by 
pad printing, single pass UV inkjet systems are saving 
decorators hundreds of thousands of dollars per year. 
Helmets often require 3 unique logos—front, left, and 
right. While a typical helmet job averages only 20 units,  
it requires 9 clichés, 9 custom ink mixes and hours of 
labor. That’s why pad printers often charge setup fees 
of $200–400 per job! 

The data in the table below, from one of our customers, 
shows savings achieved when using a single pass UV 
digital printer. The materials costs for pad printing are 
99% higher than digital. Why? Digital uses a tiny amount 
of ink compared to CMYK process printing. No clichés, 
ink mixing, or hardeners—no waste. 
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Labor availability is one of the most pressing 
manufacturing challenges today. Rising wages, 
inflation, and a shrinking pool of qualified candidates 
make it increasingly difficult—and expensive—to hire 
and retain skilled print technicians. For many 
businesses, this labor gap is a limiting factor to 
growth and scalability.

Single-pass digital inkjet systems offer a transformative 
solution, drastically reducing setup and teardown, 
digital DTO systems cut labor hours and streamline 
production. Tasks like loading and unloading can be 
automated using robotic arms or pick-and-place 
systems. Vision systems automatically align graphics to 
part geometry, while integrated QA cameras detect 
defects in real time—without operator intervention. 
Because setup is software-driven and consistent, 
training is minimal, digital printers perform reliably 
across shifts, eliminating skill-based variability in skill 
gaps, turnover, or fatigue. Unlike analog systems that 
rely on deep operator experience, digital printers 

What about labor? Labor drops by an astonishing 
81%—$285 savings per job. Imagine producing  a short 
run decoration job in under an hour with one 
operator. That’s profit in your pocket, every job. 

function more like CNC machines:—once programmed, 
they repeat jobs with precision and minimal oversight.

Digital presses simplify tasks like artwork prep, color 
matching, and layout through automated tools. 
Software-based job scheduling enables agile batching 
and press optimization with minimal manual input. 
From submission to production, digital 
coordination reduces touchpoints, overhead, and 
errors while improving scalability.

The result is a higher production with fewer labor 
hours—reducing cost, increasing uptime, and boosting 
margins. For companies facing growing labor 
constraints, investing in digital is not just about 
automation—it’s about unlocking capacity without 
expanding headcount.

$321$188$39 per hour289 minutes$133Pad

$36$35$39 per hour54.5 minutes$0.23Digital

Total job costTotal labor costBurdened labor timeTotal labor timeTotal material cost

81% less labor, 99% lower costs — 
$400K annual savings with UV inkjet.

Digital printing equals higher production 
throughput with fewer labor hours.

Let’s talk about ROI (return on investment). At 6 
jobs per day, your annual savings will be over 
$400,000. For a typical fully automated UV inkjet digital 
helmet printer from EPS, this means your payback 
period on the printer will be less then 18 months. In 
terms of ROI that’s over 200% savings for the life of the 
printer. The payback on capital investment make even 
the most conservative CFO happy!

USE CASES AND INDUSTRY APPLICATIONS

Cost Efficiency and Production Savings

USE CASES AND INDUSTRY APPLICATIONS

Labor Optimization and Automated Scalability



Return on investment is often the most immediate 
consideration, but the long-term environmental 
benefits of digital printing are equally compelling. 
Single-pass UV inkjet technology eliminates many of 
the wasteful, hazardous byproducts associated with 
traditional analog methods. By replacing 
solvent-based inks with UV-curable formulations, 
inkjet systems reduce volatile organic compound 
(VOC) emissions to nearly zero—eliminating not only 
air quality concerns but also the need for costly 
ventilation systems and regulatory reporting.

Water usage and chemical waste are also 
dramatically reduced. Analog printing 
processes—especially screen and pad printing—rely 
heavily on solvents for cleaning clichés, pads, screens, 
and equipment between jobs. These solvents create 
hazardous waste that must be managed, stored, and 
disposed of in accordance with environmental 
regulations. In contrast, UV inkjet printing requires no 
washing between jobs, generates no wastewater, and 
avoids solvent contamination entirely. Less cleanup 
also translates to less downtime and fewer 
consumables used during production.

Partnering with EPS: ROI-Focused Implementation
At EPS, we don’t just sell equipment—we help you realize ROI. Our consultants conduct break-even assessments 
customized to your job mix, selling prices, and production workflow. We identify which SKUs should go digital, and 
which should remain analog, building a roadmap that preserves investment while unlocking new efficiencies.

Material waste is a key additional consideration. 
Analog printing depends on job-specific tooling like 
clichés, pads, screens, and in the case of offset, plates. 
These tools are often discarded after relatively few 
uses, especially in applications with frequent artwork 
changes. Digital printing eliminates the need for these 
consumables entirely. Image changes are made 
digitally with no physical tools required, resulting in a 

Digital printing means less waste, 
lower costs, cleaner air.

info@epsvt.com (800) 272-7764

We also provide integration support for pretreatment, conveyors, vision systems, and direct ERP connectivity. 
The result is not just a new printer—but a future-ready product print line.

EPS offers a complimentary break-even calculator and ROI review. Bring us your production data—run lengths, 
SKUs, color counts—and we’ll show you where digital printing pays off. 

We’re ready to help you make the shift from rigid analog cost structures to digital flexibility. Reach out today 
to schedule a free assessment and start building your print strategy for the next decade.

Audit of current materials 
and labor costs

Volume analysis across product 
families and individual jobs

Digital pilot programs with live 
samples and cost modeling

Our process includes:
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more agile and far less wasteful process. This not only 
reduces landfill waste, but also cuts procurement costs 
and storage space requirements for consumables.

These benefits align with the growing emphasis on 
sustainability and corporate responsibility. As 
brands face increasing pressure from customers, 
investors, and regulators to meet ESG goals, digital 
printing offers a practical path to cleaner, safer, and 
more sustainable operations—without compromising 
speed, quality, or profitability. For companies looking to 
future-proof their operations, UV inkjet provides a rare 
combination of economic and environmental ROI.

USE CASES AND INDUSTRY APPLICATIONS

Environmental Performance as a Strategic Imperative


