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How to read this benchmark

The core of this document is a cost model, not a survey. The four-configuration table in Section 2 and
the churn simulation in Section 3 are transparent calculations with every input published, so you can
check the arithmetic and swap in your own rates. They describe how the economics behave, not what
any single named shop reported.

The industry statistics woven around the model — OEE ranges, waste rates, bottleneck percentages,
payback periods — come from published research and operator surveys, and are treated as directional
context. Where a figure is soft or self-selected, this benchmark says so. The test throughout: does this
change what a shop should do on Monday?

A note on data integrity

One statistic in the source material was removed rather than repeated: a FESPA figure framed as wide-
format ownership rising to 61%. FESPA's published Census reports 61% as the share of respondents
whose business focus is graphics — a different measure. The full explanation is on page 16. This is the
same standard applied to every Printing TLDR report.
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EXECUTIVE SUMMARY

Six Findings That Move Margin

In a large-format market growing at 5-6% a year, profitability is not won by growth or by hardware. It
is won by controlling cost per square meter, labor, waste, and utilization. These six findings follow
from the model.

1. There is no single cost per square meter — there are at least four

A modeled comparison of four machine classes lands total cost between €6.40/m? (efficient industrial UV
hybrid) and €11.88/m2 (mid-range UV flatbed). An entry roll-to-roll machine costs €11.49/m2 — almost as much
as the flatbed — but for an entirely different reason: labor. A blended shop-wide number hides the decision that
matters.

2. Cost per square meter is a labor story wearing a hardware costume

The entry machine spends €6.52 of every square meter on labor, because it needs 14.5 hours of hands per 100
m2. The automated flatbed spends €0.31, on 0.7 hours. The cheapest machine to buy is frequently the most
expensive to run. Read the labor row, not the speed row.

3. Buying a faster press is the most expensive way to not fix your margin

Modeled on 30,000 m2 of signage: upgrading only the press cut cost by 3.2% for €120,000, because the job still
passed through manual prepress, setup, and cutting. Spending comparable money on prepress software and a
digital finishing table cut cost by 33.9% and labor by 65%. Roughly ten times the return, for similar capital.

4. The bottleneck is finishing, then prepress — never the press

83% of high-volume operators name finishing as their primary throughput constraint; only 18% say finishing
meets demand. Upstream, manual prepress is linked to around 30% of lost value-added sales. A faster press
lengthens the queue in front of both.

5. The OEE you are measuring is 8—12 points too flattering

Operator-logged OEE under-reports micro-stops. Move to machine telemetry and the number typically drops
15-20% overnight. That drop is not decline — it is the hidden loss becoming visible, and you cannot fix what
you cannot see. Printing and converting realistically runs 55-68% OEE, not the 85% of continuous
manufacturing.

6. The cheapest investments have the fastest payback

Prepress automation software pays back in under six months. A digital finishing table in 12—-18 months. A
standalone press in 36—48. The buying instinct is exactly inverted from the return. If you have capital for one
thing this year, the data says buy the software, not the machine.
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SECTION 01

Why This Benchmark Exists

The 2026 large-format market grows at roughly 5-6% a year. That single fact governs everything
below it. In a mature market, organic demand will not absorb a weak cost base, so profitability is
decided by the economics of production, not by which hardware carries the badge.

A market growing at 15% forgives a bad cost structure — you can outrun it for a few years. A market

growing at 5.5% does not. Every margin problem you carry into 2026 is a problem you still have in
2029, only larger. This benchmark is about the levers that move margin when growth is not one
of them.

The structural backdrop

The sector is consolidating. Modern digital presses carry far higher output capacity than the legacy equipment
they replace, so commercial operations are concentrating volume onto fewer, more automated assets to cut
footprint and lift utilization. This is rationalisation, not decline — but it raises the bar on the cost efficiency an
individual shop needs to survive.

Two structural pressures compound it. A talent crisis: the skilled prepress and production workforce is ageing,
with a large share projected to retire within the decade, while wage agreements — such as the Swedish
Grafiska Foretagen / Unionen 2025-2027 contract at a 6.4% total value increase — keep labor costs climbing.
And a footprint problem: industrial print machinery is space-hungry, and hitting physical capacity forces a step-
change in fixed overhead through new leasing or relocation. Both pressures push in the same direction:
manual, labor-heavy workflows face structural margin decay, and automation is the response.

5-6% — market CAGR; growth will not rescue a cost 30-35% — purchased substrate that never reaches a
problem customer
30-45% — media as a share of operating expense 83% — operators naming finishing as the throughput choke

On the figures in this report

The cost tables in Sections 2 and 3 are a model with every input published. The survey and
demographic figures are attributed context, some from self-selected respondent pools. Read the model
as arithmetic you can check and adapt; read the surveys as direction, not precision.
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SECTION 02

Cost Per Square Meter, Four Ways

There is no single cost per square meter for large format. There are at least four, because the
production model dictates the cost structure. The comparison below is a model, built on identical
labor and energy rates so the differences are structural rather than accounting artifacts.

MODEL 1 MODEL 2 MODEL 3 MODEL 4
ECONOMIC & OPERATIONAL METRIC

ENTRY R2R IND. UV HYBRID MID UV FLATBED HI-VOL AUTO

Hardware CAPEX (€) 20,000 120,000 100,000 450,000
Finishing CAPEX (€) 5,000 35,000 35,000 120,000
Rated speed (m?/hr) 20 100 70 350
Useful life (years) b 5 5 5
Realistic OEE 36.0% 47.0% 38.0% 74.5%
Yearly output (m?) 14,400 94,000 53,200 521,500
Substrate base (€/m?) 2.50 2.50 6.00 6.00
Material waste rate 12.0% 8.0% 10.0% 4.0%
Ink consumption (ml/im?) 10.0 7.0 7.0 7.0

Ink bulk price (€/L) 130.00 150.00 140.00 75.00
Labor hrs / 100 m? 14.5 4.5 7.5 0.7
Adjusted media (€/m?) 2.80 2.70 6.60 6.24
Adjusted ink (€/m?) 1.46 1.13 1.08 0.55
Direct labor (€/m?) 6.52 2.02 3.38 0.31
Power & utility (€/m?) 0.05 0.02 0.03 0.01
Amortized maint. (€/m?) 0.10 0.09 0.13 0.06
Amortized overhead (€/m?) 0.21 0.11 0.15 0.05
Total cost (€/m?) 11.49 6.40 11.88 7.43

Model assumptions: 2,000 scheduled operating hours/year; fully-burdened labor €45.00/hr; energy €0.18/kWh; linear amortization over 5-year life.

These are modeled configurations, not measurements of specific shops.
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Read the labor column, not the speed column

The Entry R2R and the Mid-Range Flatbed land at almost identical total cost — €11.49 and €11.88 —
for opposite reasons. The entry machine is cheap to buy and expensive to run: €6.52 of every square
meter is labor, on 14.5 hours per 100 m2. The automated flatbed runs €0.31 labor per m2 on 0.7 hours.

Cost per square meter is a labor story wearing a hardware costume, and the machine cheapest
on the purchase order is often the most expensive per meter you will run.

Where the cost actually sits

Media is the largest direct cost in most large-format work, and waste inflates it before a saleable meter is
printed. A 12% waste rate turns €2.50/mz2 vinyl into €2.80/m?2 of real cost. Ink is the next lever, and scale
dominates it: the high-volume line’s bulk purchasing (€75/L against €130—150/L on small machines), combined
with a 4% waste rate, drops ink to €0.55/m2. A small shop cannot match that chemistry leverage and should not
build a plan that assumes it can.

Why you cannot average these

A blended shop-wide “cost per m2” hides the decision that matters. High-mix signage is media-dominated;
industrial décor is coverage- and cure-dominated; CAD is volume- and amortization-dominated, economical
only above a daily-volume threshold and an expensive way to print drawings below it. Benchmark each
separately, on real ink-usage tracking and substrate-level costing, or the average misrepresents all three.



SECTION 03

The Hardware Churn Trap, Simulated

Printing TLDR

The most expensive instinct in a print shop is to answer a margin problem by buying a faster press.

Here is that instinct modeled against the alternative, on the same 30,000 m? of flexible signage.

SIMULATION PARAMETER

BASE CASE
2x ENTRY R2R

SCENARIO A

ISOLATED CHURN

SCENARIO B
BALANCED AUTO

Total hardware CAPEX (€)

Software workflow CAPEX (€)

Annual depreciation (€)

Prepress & file prep

Setup & substrate loading

Print monitoring

Trimming, cutting, finishing

Total labor hours (30k m?)

Burdened labor cost (€)

Consumables (media + ink) (€)

Utility & power (€)

Maintenance & overhead (€)

Total operational cost (€)

Fully-loaded cost | m? (€)

50,000

10,000

Manual 3.0 hr

Manual 3.0 hr

0.5 hr

Manual 8.0 hr

4,350

195,750

127,800

1,500

9,000

344,050

11.47

120,000

24,000

Manual 3.0 hr

Manual 1.5 hr

0.5 hr

Manual 8.0 hr

3,900

175,500

114,900

600

18,000

333,000

11.10

155,000

10,000

33,000

Auto 1.0 hr

Semi-auto 1.0 hr

0.5 hr

Digital 2.0 hr

1,350

60,750

114,900

600

18,000

227,250

7.58

Per-step figures are hours per 100 m2. Labor €45.00/hr. Scenario B adds a digital cutting table and workflow software to remove manual touchpoints.

Modeled scenario, not a measured installation.
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Why the faster press barely moved the number

Scenario A upgrades the print engine and nothing else. Raw print speed rises — but the job still passes
through manual prepress, manual setup, and manual cutting, and that is where the hours live. Total
labor stays at 3,900 hours and cost falls from €11.47 to €11.10: a 3.2% saving for a €120,000

investment. The press was never the bottleneck, so making it faster changed almost nothing.

Scenario B spends comparable money on prepress and finishing instead. Labor collapses from 3,900 to
1,350 hours — a 65% cut — cost per square meter drops to €7.58, a 33.9% improvement, and the
fast press finally has a flow fast enough to feed it. Same market, same output, same substrate, a
completely different business.

The lesson generalises beyond these exact numbers. Isolated hardware upgrades accelerate a step that was
rarely the constraint, while the manual stages on either side of it stay exactly as slow. Capital spent on the
press without matching investment in the flow around it buys speed the shop cannot use.
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SECTION 04

The Bottleneck Is Never the Press

Operational delay and margin leak rarely originate on the press floor. They occur upstream in
prepress and downstream in finishing — which is precisely why buying a faster press so rarely helps.

Prepress: the invisible tax

File ingestion has become volatile as customers design in consumer tools. Files arrive in the wrong colour
space, without bleed or crop marks, with unembedded fonts or low-resolution art. Handled manually, every PDF
must be opened, inspected, corrected, and re-exported.

 Prepress errors and formatting mismatches are estimated to drive roughly 30% of lost value-added sales
annually through delays, scrap, and reprints.

* Around 14.8% of print buyers changed provider within twelve months, citing missed deadlines and
inconsistent quality.

» Automated preflight and repair (Enfocus Switch, PitStop, Caldera PrimeCenter) cut file handling from about
45 minutes to 3 minutes per job.

» Shops running automated prepress process about 355 jobs/day against 125 for manual shops — nearly
triple the throughput on the same floor.

Finishing: the real choke point

Finishing is the most severe physical constraint in digital print. Research among high-volume operators is blunt
about it:

* 83% identify finishing, not printing, as the primary limit on shop throughput.
* Only 18% say their finishing workflows fully meet demand; the other 82% rely on manual workarounds that

add error and delay.

« Cited constraints: labor availability (43%), manual makeready (35%), speed mismatch to the press (35%),
material handling (30%).

Automated flatbed cutting tables (Zind G3, Kongsberg C-series) address this directly. Tandem beds let an
operator load one zone while the head cuts the other; underside-camera registration removes manual board-
flipping and saves up to 30 minutes per job; automated tool initialization removes test cuts and scrap; robotic
board handlers enable unattended overnight finishing.

Prepress and finishing are labor-intensive, error-prone, and sit upstream and downstream of the one

step everyone obsesses over. A faster press makes the queue in front of finishing longer, not shorter.
This is exactly why the churn simulation behaves as it does, and why the highest-return investments in

Section 06 are the cheap ones.
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OEE and Waste: The Numbers You Are Not
Measuring

Overall Equipment Effectiveness — availability x performance x quality — is the honest measure of
real output. Most shops have never measured it accurately, and the ones who start are usually
surprised in an uncomfortable direction.

TYPICAL WORLD-CLASS

SECTOR [ TECHNOLOGY MAIN LOSS DRIVER
OEE TARGET

Printing & converting 55-68% 72-78% High-mix SKU changeovers, ink/substrate calibration,
jams

Conventional offset | flexo ~20-25% — Long physical setup: plates, ink fountains, registration

Digital production (e.g. ~35% 50-60% optimized Manual loading, prepress waits, approval delays

Indigo)

Packaging manufacturing 60-72% 78-83% Format changes, film breaks, label jams, tooling wear

Discrete manufacturing 65-75% 85%+ Takt-time pressure, model changeovers

(auto)

The 85% “world-class” benchmark (90% availability x 95% performance x 99.9% quality) was designed for continuous single-product manufacturing.
High-mix print cannot reach it, and setting it as a target is setting up to fail.

The measurement trap that flatters everyone

Most shops track OEE in operator-filled spreadsheets. Operators systematically under-report micro-
stops — sub-five-minute jams, nozzle clogs, colour adjustments — so manual OEE reads 8 to 12
points higher than reality. Move to machine-connected telemetry, where the RIP and printer report
real printhead state, and the measured score typically drops 15-20% immediately.

That drop is not a decline in efficiency. It is accurate data arriving. You cannot fix capacity losses

you have never seen, and a spreadsheet that flatters you is worse than no measurement — because it

can justify buying a faster press to solve what was actually hidden downtime.

Measure waste honestly

There are two ways to calculate waste, and the flattering one is standard. If a customer orders 50,000 good
sheets and the shop prints 60,000 to get them: the traditional method (waste + total printed) reports 16.7%;
the honest method (waste + paid volume) reports 20.0% — showing that a fifth of the customer’s paid volume
went to scrap. On short runs the gap is brutal: a 3,000-sheet setup on an 8,000-sheet order is 27.3% traditional
but 37.5% honest.

10
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Nesting is free money

Roughly 30—-35% of purchased substrate never reaches a customer. Automated true-shape nesting and
ganging recover a large share of it. Irregular stickers and decals run 15-35% trim waste, cut below 10% with
true-shape nesting. Automated nesting reduces media waste up to 20% across wide-format work — money
straight to the bottom line on acrylic, dibond, and canvas. Ganging ten jobs into one setup cuts make-ready
spoilage by up to 90%.

Kjell Karlsson | printingtldr.com n
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SECTION 06

Payback: The Cheap Investments Win

Rank the capital options by payback period and the ranking inverts the usual buying instinct. The
most expensive item — the standalone press — has the worst return; the cheapest — prepress

software — has the best.

CAPEX RANGE TYPICAL

CAPITAL INVESTMENT KEY ROI DRIVER
() PAYBACK

Prepress automation 8,000 — 15,000 Under 6 months File prep 45 min — 3 min; roughly triples daily throughput

software

Digital finishing table 35,000 — 12 - 18 months Replaces manual cutting; tandem loading; unattended
120,000 overnight runs

Robotic loading cell 80,000 — 18 — 24 months Eliminates manual board stacking; operator labor toward
150,000 zero

Standalone printing press 100,000 — 36 — 48 months Poor ROI unless prepress and finishing absorb the added
150,000 speed

Modeled payback ranges tied to the utilization and labor assumptions in this report, not guarantees. Reported adoption barriers: capital cost (83%),
integration complexity (71%), ROI uncertainty (62%).

The ranking that should drive your next capital decision

The order is almost exactly upside-down from how shops actually spend. A €10,000 prepress suite
pays back in under six months and triples throughput; a €120,000 press pays back in three to four
years and, on its own, barely moves cost per square meter. If you have capital for exactly one thing
this year, the data says buy the software, not the machine. The press comes after the flow that
feeds it can keep up.

The mechanism is the same one the churn simulation exposed. A faster press with slow prepress and slow
finishing sits idle waiting for files and for cutting; its expensive capacity is stranded. Prepress software and a
finishing table cost less, pay back faster, and — critically — make any future press investment actually worth
making.

12
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SECTION 07

Strategic Recommendations

Five moves, in order of return. None of them is “buy a faster printer.”

Do first — cheapest, fastest payback

* Freeze standalone press acquisitions until a workflow audit confirms prepress and finishing can absorb
more throughput. Without that, a faster press is dead capital on a 36—48 month payback.

* Automate file ingestion. Deploy modular preflight, repair, and true-shape nesting at the upload stage. Sub-
six-month payback, 90%-+ reduction in prepress labor, fewer reprints from manual error.

« Switch to honest waste math. Measure scrap against paid volume, not total printed. The flattering formula
hides the loss you most need to manage.

Do next — structural

» Balance the press with finishing. A digital cutting table with tandem loading and underside registration is a
12-18 month payback and removes the real choke point. Match press speed to finishing capacity, not the
reverse.

« Cost each production model separately. High-mix signage, industrial décor, and CAD have different cost
drivers. A single blended number misrepresents all three and hides the profitable and unprofitable work
inside an average.

e Track ink and substrate at job level. Coverage assumptions are the reason most shops are wrong about
their own cost per square meter. Per-job actuals turn estimating from an argument into a measurement.

Do to know the truth

« Put telemetry on OEE. Move off operator spreadsheets to machine-connected data. Expect the number to
fall 15-20% — that gap is the hidden loss you can finally act on.

* Model payback on stabilized throughput, at the quality you actually sell and the substrate you actually
run. Treat headline machine speed as a marketing figure.

* Price the five-year consumable schedule before the chassis. Over the life of a machine, ink and media
dwarf its purchase price, and consumable pricing power sits with whoever controls the chemistry.

In a 5-6% market, margin comes from process, not from hardware. The press is almost never the

bottleneck, the cheapest investments have the fastest payback, and a faster machine bought
without automating the flow around it is a cost reduction your competitor can buy too. Fix

prepress and finishing first. Buy the press last, if at all.

13
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METHOD

Method, Sources, and Data Integrity

Method

The cost figures in Sections 2 and 3 are a transparent economic model, not a survey of operating shops. Every
input — CAPEX, rated speed, OEE, waste rate, ink and media pricing, labor hours, and the €45.00/hr fully-
burdened labor rate — is published so the output can be checked and adapted. Change the inputs to match
your own floor and the conclusions may shift; showing the model rather than a single headline number is
deliberate, so the arithmetic is auditable rather than asserted.

Demographic, survey, and benchmark figures — OEE ranges, waste rates, bottleneck percentages, payback
periods, prepress and finishing statistics — are drawn from published industry research and operator surveys.
They are presented as directional context rather than precision measurement, and some derive from surveys
with self-selected respondents, which tend to over-represent more engaged operations. Where a figure is soft,
this report says so rather than dressing it as certainty.

Data integrity: one figure removed

The FESPA ownership claim

The source material framed a FESPA statistic as wide-format hardware ownership rising from 48% in
2018 to 61% in 2023. FESPA's published 2023 Print Census reports 61% as the share of respondents
whose business focus is graphics — not a measure of hardware ownership growth. These are different
guantities, and the ownership-growth framing does not match the published finding. It has been left out
of this report rather than repeated. This is the same standard applied to every Printing TLDR analysis:
where a figure will not survive checking, it does not ship, and the reason is stated openly.

Principal sources

Cost and payback modeling: internal simulation with published assumptions. Industry statistics and context drawn from:
FESPA Print Census 2023 (business-focus and investment data); NAPCO and Printing Impressions operator research on
prepress and finishing throughput; Printing Impressions finishing-bottleneck survey; OEE benchmark literature across
printing, packaging, and discrete manufacturing; Enfocus, Caldera, Zind, and Kongsberg product and workflow
documentation; Grafiska Foretagen / Unionen 2025-2027 collective agreement; and general wide-format cost-estimation
guidance. Figures are attributed as context; the cost model is the report’'s own.

About the author

Kjell Karlsson has spent 30+ years in large format printing and 10+ years specializing in DTF, including early
DTF ink experimentation at Marabu in 2012, predating commercial DTF printers. His background is ink
chemistry and manufacturing rather than the production floor, which shapes what this report is good at: it is
stronger on the economics of chemistry, consumables, and capital allocation than on the lived ergonomics of
running a specific machine all day. He writes Printing TLDR, a vendor-neutral intelligence brand for large format
and DTF printing professionals.

Kjell Karlsson | printingtldr.com 14
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A standing offer

If you find an error in this benchmark — or a rate or assumption that does not match your floor — tell
me and | will correct it and say so. That is the entire basis on which vendor-neutral analysis is worth

reading. hello@printingtidr.com

Run these numbers on your own floor

This benchmark is a model. Your shop is not. Put your real rates, substrates, and utilization into the
same math.

Free calculators for cost per square foot, UV vs latex TCO, latex vs eco-solvent TCO, and DTF printer

payback: printingtldr.tools

The DTF Printing Profit Blueprint — 122 pages and 8 Excel templates: printingtldr.com/dtf-printing-
fit-bl intl

© 2026 Printing TLDR - Kjell Karlsson - printingtldr.com
Modeled economics. Assumptions stated in full. Last reviewed July 2026.

Kjell Karlsson | printingtldr.com
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