INTERNATIONAL
PRINECT USER DAYS

gital Pr

Quo -Vaidié Di




Need for Digital Print.
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Fragmentation of orders makes legacy

print infrastructure unmanageable.

Smaller, more
predictable orders frequent orders / /
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Il service-providing industry

Wired telecommunications carriers

Mewspaper, periodical, book, and
directory publishers

Postal Service

[l Goods-producing industry

Printing and related support activities

Apparel, leather and
allied product manufacturing

Textile mills and textile product mills

Projections of industry employment
in US, 2016—26.

- Average worker age: 42.

Plastics product manufacturing

Semiconductor and
other electronic component manufacturing
Mawvigational, measuring, electromedical,...
control instruments manufacturing

Other miscellaneous manufacturing

Foundries

- Average print employee age: 48.

Communications eguipment
manufacturing

Computer and peripheral eguipment man...

- Average offset press operator age: mid-high 50s. excluding digital camera manufacturing
Rubber product manufacturing

- By 2025, lack of labor will require o .
ulp, paper, and paperboard mills
high automation of production systems. Travel arrangement and reservation serv.

Ciwvie, social, professional, and
similar organizations

Radio and television broadcasting

Converted paper product manufacturing

Ventilation, heating, air-conditioning, and
commercial refrigeration egquipment man...

Source: U.S. Bureau of Labor Statistics.
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Market Developments.




Production Inkjet Printing only just getting started in Commercial
(uncoated applications)
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Penetration of Inkjet Printing by Application
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Percentage of Sites with Production Inkjet

0%

Transaction Direct Mail Books Newsprint Commercial/other

i

® Inkjet = No inkjet

Source: IT Strategies 2019
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Inkjet production printed pages have just exceeded toner printe

(2017)

Total Print Production Volume by Technology (2009 — 2018)
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Decline in mono toner printing driving this trend

Total Print Production Volume by Technology and

250
. Performance Class (2017 — 2022)
200 —
Mono toner declining, color toner growing; combined toner

¢ 150 result is declining.
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3 Color graphic IJ (coated papers) still in developmental stage

p 100 technically and economically
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Technology Developments.




- Processes are well developed and
proven solutions are on the market.

- Imaging process is of high complexity

with many mechanical and electrical
parts and process steps.
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3. Toner Transfer ¢
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Inkjet.
- Process from image data to the ink on substrate
IS much easier than electrophotography.

- The challenge is the ink system and the control
of the inkjet drops on the substrate

- Primefire example: 25 heads/bar x 7 bars = 175
print heads = 358.400 nozzles => 11,4 Billion
drops per second in 4 different drop sizes.
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Inkjet Technology still in Growth Pha

Electrophotography

Inkjet

Intro Growth Maturity Decline

-— y
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Technology developments.
Comparison of Electrophotography and Inkjet.

Electrophotography Inkjet (Piezo)

Still high innovation curve for inkjet heads, fluids

Technology Readiness Mature and processes
Speed 4C about 32 m/min (indepen[clll(:gf[)olf2 r?un;{ll)r:rnif colors)
Quality Close to Offset Like Offset or better
Print Width Up to 550mm > 2000 mm possible
(Pfil;gccls/lsefdlqile;{rilgﬂisttyry) Well established Learning Phase
Process Flexibility Limited High (small head sizes and diversity of fluids)

(All Industries)
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Technology developments.

Adoption Rate of inkjet in different industries.

Full Adoption Wide Format Ceramics
Transactional Coding & marking
. Book printing Labels

Adoptlon DTG — textiles (Direct-To-Garment)

Glass decoration Textile — not DTG Displays
Learning DTS (Direct-To-Shape) Decor 3D-printing |

Last stage versionizing Folding carton Corrugated
Innovation Pharmaceutical Flexibles Printed Electronics

Building Products Functional printing

- i
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Inkjet Print Head offering — co roliferate

speed and resolution increasin

ue

DOD ink jet print heads 2013 DOD single-pass ink jet print heads 1st quart. 2019
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System Landscape.




mmercial Print. ?k -
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System Price

B1 Inkjet

A
B2 Inkjet / Liquid Toner
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Remark: Position does not reflect exact price/performance
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System Price B1 Inkjet
A

B2 Inkjet / Liquid Toner

B3 Toner

h %

> Performance
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System landscape.
Development steps during the last years.

- Largest substraterange (400+)
e.g. Synthetics, Coated & Uncoated,
Sticker, NCR, ...)

Effect toner like Neon, Pink, ...

Flexibility

v

Spot varnish

Proven systems for SRA3 market
Banner formats

Mixed media productions

N2 2 2\

Performance capabilities not used

Technology
in the market

_
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- Exact control of fluids
-~ Innovationsin ink for more applications

- Qualified substrates

- Thin-Film-Technology for actuators

- Small space, low temperature, high frequencies
and higher speed

- Through-Flow-Technology for reliable jetability,
suitable for difficult fluids

- Process control for inkjet nozzles
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Quo Vadis Digital Printing Technologies.
Bottom line.

—> Color toner will continue to best serve commercial printer
needs for digital printing in the foreseeable future.

- Significant investment in expanding inkjet’s capabilities,
technically and economically are on the way.

- Beyond 2022, graphic arts quality inkjet technology may
well exceed toner print volume.

- Investment decision always based on application-
and capacity-requirements.



Thank you very much for your attention.
| am happy to answer your questions.



