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CURRENT MARKET TRENDS INFLUENCING THE PRINTING Z Fraunhofer IIKEX.
INDUSTRY IPT  Knowledge Exchange”

Augmented product Packaging as Documentation and
experience product experience compliance




MARKET TREND — MASS CUSTOMIZATION Z Fraunhofer [IKEX.

Customizable products from batch size one IPT Knowledge Exchange”
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= Design and create your
highly individual print
solution via web shops
(web-to-print).

= B2C and B2B customers are
demanding customized
products within the same
short delivery times as for
standard products.

PRINTING 4.0 TREND — MASS CUSTOMIZATION Z Fraunhofer [IKEX.

Key implications for the printing industry IPT  Knowledge Exchange®

Small quantities - both for B2C and B2B customers -
require highly flexible production systems to be cost-
efficient.

Print service providers need automated workflows

for order processing and for production and logistics

planning.

o




PRINTING 4.0 TREND — SEAMLESS MEDIA SWITCH Z Fraunhofer [IKEX,

Seamless transition from print ads to online shops IPT Knowledge Exchange®

= QR-codes, pictures or logos
serve as optical labels that
point to web-page content
or online shops to facilitate
online purchasing.

=
i)

= |n times of Covid 19, orders
are even placed online in
restaurants using a digital
menu card.

Be

PRINTING 4.0 TREND — SEAMLESS MEDIA SWITCH Z Fraunhofer [IKEX.

Key implications for the printing industry IPT  Knowledge Exchange®

Seamless switching between print and digital media
Seamless media | is a trend in delivering the best customer experience.
switch ~ Small customers do not have the capabilities to
either design or operate the value-added augmented
/ digital content,

=1

LBk

Build up capabilities to supply your customers not
only with printed goods, but the whole package of
supporting digital materials as well.
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PRINTING 4.0 TREND — AUGMENTED PRODUCT EXPERIENCE Z Fraunhofer [IKEX,

Combining analog and digital product experiences

IPT  Knowledge Exchange”

= The gaming industry is
increasingly focusing on
mixed-reality experiences,
both in classic board games
and in the video game
industry.

= The boundaries between
print and web content are
becoming increasingly
blurred.
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PRINTING 4.0 TREND — AUGMENTED PRODUCT EXPERIENCE Z Fraunhofer [IKEX.

Key implications for the printing industry

Augmented product
experience

IPT Knowledge Exchange”

Augmenting analog experiences with digital content
offers the potential to bring additional value to print
products.

For augmented products, infrastructure to detect,
store, and access the underlying digital content is
needed. Offering this infrastructure can lead to new
business models for printers as small clients are not
able to provide this by themselves.
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PRINTING 4.0 TREND — PACKAGING AS PRODUCT EXPERIENCE 2 praunhofer IKEX

Unboxing replaces the experience of the physical store IPT Knowledge Exchange®

@

= The first physical contact
— (1) between buyer and
@ product occurs more often
= after delivery.
=l

= Therefore the product
packaging must already
convince the buyer.

PRINTING 4.0 TREND — PACKAGING AS PRODUCT EXPERIENCE 22 Fraunhofer IKEX.

Key implications for the printing industry IPT  Knowledge Exchange®

Sophisticated packaging already has emerged
towards an important part of a unique selling
proposition for products.
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Explore the potentials of printed electronics and
luminescent or fragrant ink.
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PRINTING 4.0 TREND — DOCUMENTATION AND COMPLIANCE 2 Fraunhofer IKEX.

Demand for traceability and anti-counterfeiting of products IPT Knowledge Exchange®

= QR Code printing for
tracking and tracing
products through the
supply chain (e.g. drugs).

= Ensuring counterfeit
protection and product
manipulation through
watermarks or printed
sensor technology

mn®m uhimann

= Ensuring compliance with

TRACK & TRACE serialization requirements
BY UHLMANN and facilitate product

recalls.

PRINTING 4.0 TREND — DOCUMENTATION AND COMPLIANCE 22 Fraunhofer IKEX.

Key implications for the printing industry IPT  Knowledge Exchange®

Counterfeiting protection, tracking and serialization

become relevant for more and more product groups

(e.g. commodities like oil and industrial lubricants).
Printed labelling or packaging is the key for this.

Documentation and
compliance

Your product has beer
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opened!
Develop competencies in the field of printed
counterfeiting protection solutions. Some of these
solutions incorporate digital technologies, which

require build-up of appropriate infrastructure
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= The printing industry is challenged by
many traditional products (magazines,
newspapers) being substituted by digital
products.

Why’P = At the same time, current trends enable
a synergy between print and digital,
offering higher customer value.

= Printers have the opportunity to
diversify into higher-margin added value
services with Industrie 4.0

I
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Driving the digital transformation of the printing industry

Connectivity Data Analytics
S
Sensors Output
& Input Smart Smart & HMI
Processes Supply Chain
Smart d W,
Products & Smart
Services New Digital Production

Growth & Revenue

Business Models

IPT  Knowledge Exchange”

Productivity & Efficiency

N
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Smart
Products &
Services
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SMART PRODUCTS Z Fraunhofer [IKEX.

Low cost printed electronics enabling ubiquitous loT and smart packaging T Knowledge Exchange”
Sense Connect
Condition Network

Visualize

Analyze
& Adapt

& Predict

)) Printed circuits or sensors can be produced with common roll-to-roll processes.
Printed electronics offer print service providers a wide range of new products without having to change over
production equipment.

N
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SMART PRODUCTS Z Fraunhofer [IKEX.
Time Temperature Indicator System IPT  Knowledge Exchange®
Sense Connect
Condition Network

Visualize

Analyze
)) & Adapt & Predict
Over time, TTIs measure the "heat dose", which is a decisive variable for bacterial growth.

For example, it can indicate whether the cold chain has always been maintained for deep-frozen
products or sensitive foods.




SMART SERVICES Z Fraunhofer [IKEX.

Augmented product experience for journals IPT Knowledge Exchange”
Sen_s.e_e Connect
Condition Network

Visualize

Analyze
& Adapt

& Predict

)) With the help of QR codes and image recognition technology, additional web content can be accessed
and brought into the reader's field of vision via augmented reality.

N

=
SMART PRODUCTS Z Fraunhofer [IKEX.
The talking poster providing more information than just a beautiful smile IPT - Knowledge Exchange®
Sense Connect
Condition Network

Visualize

Analyze
& Adapt

& Predict

)) With the help of QR codes and image recognition technology, additional web content can be accessed
and brought into the reader's field of vision via augmented reality.




SMART PRODUCTS & SERVICES Z Fraunhofer [IKEX.

Printed electronics can be used for logistics and marketing purposes. T Knowledge Exchange”

4
3N

Sense
Condition

Connect
Network

Visualize

Analyze
& Adapt

& Predict

)) Johnnie Walker uses thin electronic sensors that transmit when the bottle has been opened or where in the distribution
chain it is currently located. In addition, the bottle can upload promotional offers while the bottle is still in the store. But as
soon as the sensor indicates that the bottle has been opened, the information is exchanged with cocktail recipes.

N
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SMART PROCESSES Z Fraunhofer [IKEX,

Web-to-print platforms for customized B2B and B2C orders IPT Knowledge Exchange”

Sense oTP D D Connect

Condition D\ T Network
=g

HING
LAYOUT DATABASE F’I.JBL-IS FIFIODUCTS

ONLINE

PRINTING

Visualize PR'E&ISS TEMPLATES Analyze
& Adapt DE & Predict

Web-to-print platforms offer an intuitive user interface for the creation of individual print products and are
therefore relevant for both large industrial customers and private individuals.

N

SMART PROCESSES Z Fraunhofer [IKEX
SMART MIS is an industry-oriented ERP |l system for printing companies IPT - Knowledge Exchange®

Sense Connect

Condition Network
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Visualize
& Adapt

Analyze
& Predict

)) MIS software supports automated workflows in the area of job acceptance as well as in production planning
in terms of optimized scheduling of individual print jobs. Target functions can be the minimization of
makeready times, resource efficiency or adherence to deadlines.
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Smart
Supply Chain

3
SMART SUPPLY CHAIN % Fraunhofer “IKEX
Uber Connect — easier than ever to send packages to others IPT  Knowledge Exchange®
Sense T Connect

Condition Network

Uber is piloting a new package
delivery service in India
Uber Connect

Visualize B _ I. . : Analyze
& Adapt e o ‘N : ' & Predict

Especially for small and local print shops delivery speed is everything. Uber’s concept can be transferred to
courier services for last minute deliveries.

N
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elDAS — Hybrid digital/print verified document transmission

Connect
Network

Sense
Condition

Il =

2

Analyze

Visualize
& Adapt & Predict

Deutsche Post has launched a service to electronically receive mail, print it decentrally, deliver it to recipients,
and electronically document legally binding receipt by the recipient.

SMART NAVIGATOR Z Fraunhofer [IKEX.
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Smart
Production
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Collaborative robots are taking over former manual jobs

Sense - o = ———— Connect
Condition & - Network

rhauiy

Analyze
& Predict

Visualize
& Adapt

»

A CoBo-Stack can move nine tons of paper and more per shift.

Z Fraunhofer |||KEX
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Digital solutions for delivering value-
added print products, improving
operations and production, and

Wh at? working together with customers and
suppliers exist. Together, these enable
the printing industry to leverage new
business models.
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How?

SMART NAVIGATOR
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& Input

Connectivity
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Data Analytics
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Output
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THE WAY TO PRINTING 4.0 Z Fraunhofer [IKEX

Which steps are necessary for this? IPT Knowledge Exchange”

37

Z Fraunhofer ||KEX

IPT Knowledge Exchange”

Competences in four key technologies
are needed: (Printed) sensors,
connectivity, data analytics and HMI.

H OW? A stepwise approach helps to leverage
benefits at every step — starting from
improved operations via offering new
products and services to new business
models for printers.
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Printing trends - from an
mternatlonal perspective

IR IR B ENRlEBE 2

Mr. Rainer HUNDSDORFER
Chief Executive Officer,
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Printing trends - from an
international perspective

CENRlEEES - e BIPRAYAREY

Mr. Rainer HUNDSDORFER
Chief Executive Officer,
Heidelberger Druckmaschinen AG

HeEEKERITE

Total Cost of Ownership?

Individualized mass production?
Automation? omplete supply

Digita| erelering. volume? chain?
processes? : Shorter delivery?

Delivery dnzderfandd t?
Beﬁgf%gmﬂﬁﬁﬁ%ﬁqmpmem? : ey ng cos
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M’”
Flexibility of productiogdturn on Investment? ey

-~
Non-profitable processes? - e‘. - - .
AQ

Maripr&lippliers?
Cost

Global competition? A pressure?

How to push my productivity ? Decreasing job lengths?
g
MIS / ERP-Integration? R lIme?
How to digitalize my production ? Complexity? Sustainable bugjggsssigdaistomer
expectatlons'7
How to automate collaboration ? Optimized sourcing? | I




Market Size: € 16 bn

PRODUCT SYSTEM

4,

Subseription
Biz models

INTELLIGENT,
CONNECTED
INTELLIGENT PRODUCT

PRODUCT

2.

e

for maintenance,
consumables and
service order

PRODUCT

1.

gt

Predictive
Maintenance
Anticipatory
HD used
equipment
direct sales

LAST

CENTURY: 2000: 2016:
PRINTING

EQUIPMENT

PRINECT
SOFTWARE
SUITE

HEIDELBERG
ECOSYSTEM

Consulting

1

<

Software
Training
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Market Size: € 420 bn

TEM OF SYSTEMS

5.

Marketplace for demand.
aggregation w/o or with
scoring and auctioning
‘mechanism

Supply Marketplace
(equipment,
consumables, paper, ...)

BI Smart I ]
collaborations End-to-end print

workflow mgmt. Own micro

Color energy cells
Management &D
Printshop

O Closed loop for
: platesincl.
Prinect ‘waste mgmt.
Personnel
eShop HD leasing
Consumables,
Parts, Service Energy supply
Print shop
restructuring &
insolvency

Big data mgmt.

2020:

PMI PLATFORM

Supplier

Software
Vendor

Workflow
Provider

Printer

Designer

Logistic

Equipment

=]
m

Consumables Service

Smart Print
Shop

Partner .

Equipment
Manufacturer

Print
Buyer

Outsourcing
Partner

Digitalized
Collaboration




Equipment




Intellistart

Intelliguide

Intellirun

Intelliline

0

Push to Stop




Delivery Air Settings
Delivery Suction Settings

Plate Cylinder Zero (all units

Impression Cylinder (all units

Pre-Inking (all units)

Ink Presetting (all units)

Color Allocation

Dryer Settings

Suction
Disc
Slow down-sheet brakes
Spray Powder Length

Ink Fountain Sweep
(all units)

Curve Selection

Venturi Guide Plates

Variable Transfer
Cylinder

Perfecting or Straight Printing Mode

Printing Speed

Feeder setting with
Sheet Width and Length

Side Lay

Suction Head
Vacuum
Tape
Infeed Gripper Height

Largest loT
networked
machine base

Customer Name

Job Ticket——————————————

Job Name

Run length (good / waste)

Equipment data can be
characterized as
Condition- or Sensor

data.

Messages of
equipment status at a
given time or period

Measured values of
sensors at a given
time

Switched On / Off
Idle / waiting

Make ready
Production speed
Waste / good sheets

Power consumption
Rotational speed / torque
Temperature / humidity
Position

Error codes




Sensor data are used
by Heidelberg to
optimize technical
Measured values of features or to
e oo ger implement digital

= Power consumption bUSiness mOdeIs

= Rotational speed / torque
= Temperature / humidity

= Position
= Error codes

Real-time Services
250.000 service reports pa

Connectivity

More than 10.000 machines +
15.000 Prinect modules
connected

Performance Services
Global OEE benchmarking of 3.500 machines

Predictive Monitoring e

Prediction of faults and reaction time ol e =
| i ' ’ ’ ( J ‘ ’ ‘ ‘ l ‘ | } ‘ | /‘ |
( N 1




Messages of
equipment status at a
given time or period

= Switched On / Off

= |dle / waiting

= Make ready

= Production speed

= Waste / good sheets

Smart Print SHOP

6 key improvement areas

Condition data are
used by printers to
optimize shift models,
waste sheet
consumption and
productivity of

equipment ' I

Customer Interaction.

4 Reducing Touchpoints.
=
@ Driving Productivity & Uptime.

- Reducing Waste & Inventory.

- @ Optimizing Consistency &
N Repeatability.

@ Providing Business Intelligence.




Increase your
performance.
The Heidelberg
port folio.

@

Lifecycle pay per Month

LIFECYCLE SMART LIFECYCLE PLUS

Consumables Consumables

Subscription:

Heidelberg cares for
Equipment, Service,
Consumables,
Training ...

Customer pays for
printed sheets

&

Subscription Pay per Outcome

SUBSCRIPTION SMART SUBSCRIPTION PLUS

Consulting & Training Consulting & Training

Consumables Consumables




Digitalized
Collaboration

Our Vision: One centralized platform for
automized supplier- and customer
management, connecting all partners
contributing to PMI value chain.




Single sign on to Semantic data Standardized loT — Machine Supply chain
all systems formats interfaces data collection automation

Zaikio

account
Zaikio Zaikio

account account

| I

Organization Organization

y&:1] ([o] Organization Individual
account rights H




Supply
Chain

Zaikio connects printer’s MIS with
supplier’s ERP end-to-end for
seamless supply chain automation.

open, participative infrastructure
governance conditions

App Store

App ayjpor uso
Store

Mission Control

App developers can offer their H u b
software to a worldwide user base as starts biIIing

a service. Billing is done by Zaikio.

Doesn‘t matter if functionality is
embedded or stand alone.




Service Market

Service  mm e
- run by 3rd party
Market
Switchyard
P I a c e Mission Control —

i ) Check Out
Zaikio offers to 3r parties ' ¢ -
all services needed to ' i starts billing

establish new business ¢

models for digital 'DD

collaboration. SWltChyard

manages rules
for perfect match

Uboxum|




Chinese Packaging
Producer and Heidelberg
implement a complete
Web-to-Pack solution in
China

Packaging Designer  Print Buyer Packaging Printer
Packaging design toolkit Choose from hundreds of boxes Access to short run packaging orders
Digital proofing of effects, Change the box to demanded size Get print ready files from the platform
e. g. spot foiling, spot Create personal box designs Get color conversion with a few clicks

varnishing Print boxes in unmatched quality Reduce waste with automatic nesting




Digitalization of Operation & Machine
Reasonable & Intelligent Automation
Sensor (I/P Devices) & Connectivity (lloT)
Real Time Data & Advanced Analytics
Close-loop Control

Decentralized Decision Making

Industrial Apps/AR

Advanced Learning Algorithm

CREDITS: This presentation template was created by Slidesgo, including
icons by Flaticon, and infographics & images by Freepik.
Please keep this slide for attribution.
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Organiser Implementation Agent Funded by SME Development Fund
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International Conference on
“Print 4.0”
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The Path to Smart Production for

Printers of China

EREARL L Ms. WANG Lilie

IERBENEIR B R B IR 2 BBl 352 910 58 575 41 48 4

Chief Editor, Printing Technology Magazine,
Beijing Keyin Media & Culture Co., Ltd.
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