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STEP CHANGE IN INDUSTRY INTRO PHASE

4.0

Cyber Physical Systems

5.0

Computer & Automation

2.0

1.0

Mechanization, Water
Power & Stream Power

Mass Production, Assembly
Line & Electricity




loT is Disrupting Industry HITACHI

Inspire the Next

The secret of change is to focus all of your energy, not on fighting the old, but on building the new.

52% 15% 68%

of companies in the of Standard & Poor’s 500 of companies are

Fortune 500 have gone companies from 2012 will allocating budget to IoT in
bankrupt, been acquired, disappear by 2027. 2018.

or ceased to exist since

2000.

Established companies are vulnerable
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In Mew Zealand, automation could put ~950,000 FTEs at nsk which 1s equivalent to ~325B of wages ...

Automation Autormation
Technically automated activity by potential of FTEs, potential of
Impact of automation by industry induselry, Z016, Fercent MOUSENC wages', (D

Manufacturing

Ratad Trade

Construction

Health Care and Sockal Assistance
Administrative and Suppoer and Governmsant
Agricufture, Forestry, Fishing and Hunting
Accommodation and Food Services

090000000000000000

Professional, Scientific, and Technical Sarvices
Tranaportation and \Warehousing

Other Senvices

Educational Services

Wholesale Trade

Finance and Insurance

nformaticn

Arts, Entertainment, and Recraation

Real Estate and Rental and Leasing

Ltisties

Mining

000000008060000680




Factory of the Future: Digital
Manufacturing Transition Roles

TWO-YEAR PROGRESSION: N = ‘
Shop Floor to 35+ Transition Roles ) S () \

r Product Life Cycle | r Manufacturing
Quality Data Analyst Cybersecurity Technician

Collaborative Robotics Digital Data Tester ]

Job descriptions will
change, too

Technician

-~
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Manvufacturing Sector Insights

Low Productivity Gain

Lack of Skilled Staff

»
)

Average age late 40s.
Unattractive to Millennials

Digital Convergence

)
)

Customisation
Servitisation

Figure 3.1. Labour productivity by main economic activity
Real gross value added per hour worked, percentage change at annual rate

Manufacturing

B 2008-2015 £ 2001-2007
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Source: OECD Compendium of Productivity Indicators 2017



Why adopt Industry 4.0?

Swiss study, asking 109 participants about motivators for adopting loT technology

67%
65% Improve 73% 78% 65%

manufacturing 4 87 Improve
Predictive and production o Predictive decision New or
maintenance process Improve maintenance making dlffc?rent
and repair decision and repair business

models

SMEs Large
(<250 employees) Enterprises

Callaghan Heinis et al. Journal of Innovation and Entrepreneurship (2018) 7:10

New Zealand's Innovation Agency
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Smart Process and Smart Products

(!

SMART PROCESSES

Data processing in
the production

Machine to machine
communication

)

SMART PRODUCTS

Intergration of Communications
Services & Connectivity

ICT intrastructure
in production

Man-machine
interfaces

Product related

Monitoring IT services

Company wide
networking

Effciency with
small batches

Business models
around products

Functions for
data storage




At the core of Industry 4.0 : Data on Demand

ARTIFICAL
INTELLIGENCE

AUGMENTED
REALITY

INTERNET OF
THINGS

DATAon
DEMAND

01001
00101 Lﬁl
10111

ADDITIVE
MANUFACTURING

ROBOTS

DIGITAL

SECURITY TWIN
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MEUROMORPHIC

COMPUTING AUTONOMOUS

SYSTEMS

COGNITIVE CYBER

MACHINE LEARMING
SECURITY

L ——————

e ——

ROBOTIC PERSONAL DEEF LEARNING

ASSISTANTS
AUTONOMOUS NEURAL NETWORKS
. ARTIFICIAL
INTELLIGENCE o
NEXT GEN CLOUD
ROBOTICS Technology Landscape
_ NATURAL LANGUAGE
Technology Readiness PROCESSING
® row THOUGHT CONTROLLED
GAMING
@ 1 2vesrs
2- 4 YEARS
REAL TIME UNIVERSAL
o4 YEARS TRANSLATION

Important technology for
MZ business to be explaring VIRTUAL

REAL TIME EMOTION
COMPANIONS

AMNALYTICS
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loT — Smart Cargo
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Digital Twin




Source: Universal Robots
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PHOTOS SOURCE : UNIVERSAL ROBOT
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Source: Hyundai
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Augmented Readlity
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Traditional

480

DAQRI AR

Minutes to first assembly

Source: DAQRI
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Augmented Reality




Lean 2.0
Profotype

Using Machine Learning & Augmented
Reality to work alongside Quality Inspectors
for detecting defects in plastic components

acneere i BECA




Callaghaninnovation

New Zealand's Innovation Agency

Lean 2.0
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Result:

98% rate of NglelS
detection source of
truth for

with Al

defects




Callaghaninnovation

New Zealand's Innovation Agency

Think Big. Start small. Scale fast.

—
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Smart Enough Factory ?
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ca"aghall Aboutus | Newsand events | Successstories | Careers | Contactus Q

Access to Technology Innovation Business
experts and product development skills

www.callaghaninnovation.govt.nz/industry-4

Subscribe to Industry 4.0 Hub




How we can help

What is Industry 4.0?

nduszrial re

and precisi r health & safety risks

Modern producti H: o retrofit automat
and older mac e

dangerous task:

Download our infosheet to find out more about Industry 4.0: * Industry 4.0 Infosheet (PDF, 1215 K8)

Download our providers map to find out who provides Industry 4.0 in New Zealand: ¢ Indusiry 4.0 New Zealand providers map (PDF, 3723 K8)

Case study: Production Machinery Limited (PML): PML set up originally by Fisher and Paykel y fac 1 ry 4.0 in Amberg, Germany, the
last century to develop a single production line for ali their appliances, has continued to ctor, ve 25 go the same number of
evolve and is now an exemplar for Industry 4.0. Read more. e o e o of ¥ digital imteligence. Read more at the Siemens

Internet of Manufacturing Trek — 2018.
the Manufactursrs Netork < nesding ¢ US w
manufacturers to get a ok at \eading Midwest
America's manufaciunng trend ead more...

on the futu
ndustry and
aD23‘ S Fmd out more at WwWw.

fNZ manufacturing and design. Come along
2nd an exciting line-up o

ccu..ed New
ories and meet som c'

Callaghan Innovation can help your business make the most out of the opportunities Industry 4.0 offers.

Unleash the value in your business by putting
every step of the business process under the
Lean lens. Eliminate waste and improve your
customer experience.

Read more about Lean =

Trial a collaborative robot in your workplace to
validate digital manufacturing as an R&D tool
for your business.

Read more about Manufacturing robots =

Our loT and data experts will accelerate your
product development throughout the entire
loT stack

Read more about Data & Internet of Things =

Further insights and inspiration

¢ Forces of change: Industry 4.0 2 (Deloitte Insights)
¢ Industry 4.0 — Reinventing the Factory Stack 2 (Medium.com)

¢ Industry 4.0: The remaking of manufacturing « (Idealog)

Our experts deliver a range of relevant services, including advanced manufacturing R&D, Lean manufacturing training, 3D printing and industrial robot hire. We also
provide access to events, sector collaborations and overseas delegations.

Take an idea from concept to commercial
reality with our tailored R&D solutions.

Read more about Tech and product
development =

Our AddLab was developed to inspire and
enable more New Zealand businesses to
explore new R&D territory through additive
manufacturing.

Read more about AddLab =

In 2017 we visited the world's largest industrial
technology show with some of New Zealand's
future-focused manufacturers.

Read more about Hannover Messe 2017 @

Subscribe to Industry 4.0
Hub -

Callus
0800 422 552

Emailus



Industry 4.0 - Providers Guide

Automation & Robotics

A scoTT OmMRON

TRUMPF

Driving the world

UNIVERSAL ROBOTS

SIEMENS

Rockwell
Automation
@ Allen-Bradley - Rockwell Software BALLUFF
0
cO
SulEES A ITCONTROLS

Changes for the Better

@ Southern Technology Ltd

ABB FPEPPERL+FUCHS

- ScottPHS

Schneider

a Electric

design

@JQHN BROOKS

EF.T-N

Powering Business Worldwide

Rexroth

Bosch Group

‘ Design Energy
. The Robot Pecple

@Define

0 gS\C. FlLZ

somes  NACH
rethink® T -
robotics

SolidCAM

iMachining - The Revolution in CAM!

FESTO &

AUTLINE
comm CONVEYING ‘XCFHF!\C.“

Sensors

SICK

Sensor Intelligence.

BALLUFF

@ Southern Technology Ltd

OMmRrRON TWIRCEK
@Define  [APEPPERL+FUCHS
Rockwell
(o] Automation
@ Allen-Bradley + Rockwell Software
% M Schaeider
] lectric
chronoptics

BEEm

Important Note: We make every reasonable effort to keep this information current and accurate. However, it is provided for the user's convenience only and should be taken as neither
an exhaustive list of providers, nor as an endorsement of those organisations represented. Please email us at info@callaghaninnovation.govt.nz if you would like your business added or removed.


https://www.rockwellautomation.com/
http://www.southerntech.co.nz/
http://www.balluff.com/
https://www.universal-robots.com/
http://www.pilz.co.nz/
https://www.scottphs.com/
http://new.abb.com/nz
http://www.pepperl-fuchs.com.au/
https://www.schneider-electric.co.nz/en/
https://www.boschrexroth.com/en/xc/
http://www.fanucoceania.com.au/contact.php
http://www.taitcontrols.co.nz/
http://www.eaton.com/Eaton/index.htm
https://www.festo.com/cms/en-nz_nz/index.htm
http://www.ifm.com/ifmnz/web/home.htm
http://www.nachirobotics.com/
http://www.rethinkrobotics.com/
https://www.sew-eurodrive.co.nz/home.html
https://www.solidcam.com/
https://www.trumpf.com/en_INT/
http://www.beckhoff.co.nz/
http://www.defineinstruments.com/
https://www.designenergy.co.nz/
https://www.rmlengineering.com/
http://autoline.net.nz/
https://www.scottautomation.com/
http://www.omron-ap.co.nz/
https://johnbrooks.co.nz/
https://www.phoenixcontact.com/online/portal/nz
https://www.rockwellautomation.com/
http://www.sick.co.nz/
http://www.southerntech.co.nz/
http://www.balluff.com/
http://www.pepperl-fuchs.com.au/
http://www.teknique.com/
https://www.festo.com/cms/en-nz_nz/index.htm
http://www.ifm.com/ifmnz/web/home.htm
http://www.pilz.co.nz/
http://www.defineinstruments.com/
https://iotstream.io/
http://www.chronoptics.com/
https://www.siemens.com/au/en/home.html
https://www.bannerengineering.com/us/en/where-to-buy.html?q=New+Zealand
https://www.schneider-electric.co.nz/en/
http://www.smcworld.com/en/
http://www.smcworld.com/en/
http://www.omron-ap.co.nz/
https://www.turck.de/en/
https://www.turck.de/en/
https://us.mitsubishielectric.com/fa/en/
https://motiondesign.nz/

Industry 4.0 - Providers Guide

. Data Visualisptionof 3)
Data storage & Analytics Augmented & Virtual Reality
@D solnet .
‘7‘ Automated Ax OOM sc;hgnggcjtﬁ: =. MiCl’DSDﬁ:
=ra ] DACOM ’
- z harmonic
Flexware [ DataNow TAITCONTROLS WDAGRI analytics
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/ KotahiNet ubiquiOs’ Gm@ﬂ . Defme Q %
Google
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WUisiwol | Live

Automated

FISHER & PAYKEL

PRODUCTION MACHINERY LIMITED

FlexWare

MOBILE CONTROL SOLUTIONS

eis:-

© solnet

Reynolds Group
oo T S e

PILZ B® Microsoft
FISHER & PAYKEL _ Bencom Ltd  [WAIGIINS
PRODUCTION MACHINERY LIMITED kOnDom
. innovation Coas =
Callaghaninnovation Bl .5, [FEsio z

design c ‘, de i DataNow

Consulting & Systems Integration

()
TAITCONTROEE
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t
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¢ +ableau

FAsROBOTaROBOMACHINE
FANUC OCEANIA PTY LTD

FISHER & PAYKEL

PRODUCTION MACHINERY LIMITED

Automated

feature ITZ

Driving the world

i BeCa

Wireless connectivity

@ Southern Technology Ltd

FlexWare

MOBILE CONTROL SOLUTIONS.

85
/ KotahiNet

0
cO
TAITCONTROLS
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Sag THE UNIVERSITY
OF AUCKLAND
FACULTY OF ENGINEERING

Callaghaninnovation

Research

o
ubiquiOs

thinxtra

Elﬁ

BeCa

@Define

chronoptics

b
MASSEY

UNIVERSITY

Important Note: We make every reasonable effort to keep this information current and accurate. However, it is provided for the user's convenience only and should be taken as neither
an exhaustive list of providers, nor as an endorsement of those organisations represented. Please email us at info@callaghaninnovation.govt.nz if you would like your business added or removed.


https://solnet.co.nz/
http://www.mech.auckland.ac/uoa/xun-xu
http://www.flexware.co.nz/
http://www.flexware.co.nz/
https://www.thinxtra.com/
http://www.capapultsoftware.com/
https://solnet.co.nz/
http://www.ubiquiostechnology.com/
http://www.ubiquiostechnology.com/
http://www.ge.com/digital/
https://www.schneider-electric.co.nz/en/
http://www.daqri.com/
http://www.pilz.co.nz/
http://www.beca.com/
http://www.automatedtechnologies.co.nz/
http://www.automatedtechnologies.co.nz/
http://www.automatedtechnologies.co.nz/
https://www.microsoft.com/en-nz/hololens
https://www.microsoft.com/en-nz/hololens
https://www.microsoft.com/en-nz/hololens
https://www.ibm.com/nz-en/
https://www.boschrexroth.com/en/xc/
http://www.fanucoceania.com.au/contact.php
http://www.taitcontrols.co.nz/
http://www.taitcontrols.co.nz/
http://www.axoom-solutions.com/
https://www.festo.com/cms/en-nz_nz/index.htm
https://www.festo.com/cms/en-nz_nz/index.htm
https://www.sap.com/corporate/en/company/office-locations/new-zealand.html
https://www.sap.com/corporate/en/company/office-locations/new-zealand.html
https://www.sew-eurodrive.co.nz/home.html
https://www.sew-eurodrive.co.nz/home.html
http://www.beca.com/
http://www.beckhoff.co.nz/
http://www.beckhoff.co.nz/
http://datanow.co.nz/#0
http://datanow.co.nz/#0
http://www.defineinstruments.com/
http://www.kotahi.net/
http://www.kotahi.net/
https://iotstream.io/
https://iotstream.io/
https://iotstream.io/
https://www.harmonic.co.nz/
http://www.canterbury.ac.nz/spark/Group.aspx?groupid=122
http://www.massey.ac.nz/
https://www.staplesvr.com/
http://datacomgroup.eu/Home.aspx
https://aws.amazon.com/
https://theinstillery.com/
https://www.cucumber.co.nz/
http://www.chronoptics.com/
https://www.featureit.co.nz/
http://www.swarmintelligence.co.nz/
http://www.southerntech.co.nz/
http://www.flexware.co.nz/
https://www.thinxtra.com/
http://www.ubiquiostechnology.com/
http://www.taitcontrols.co.nz/
http://www.defineinstruments.com/
http://www.kotahi.net/
https://iotstream.io/
https://vodafonexone.nz/
http://www.flexware.co.nz/
http://www.eis.co.nz/
http://www.kandoinnovation.com/
http://www.globaldesign.co.nz/
http://www.rgl.co.nz/
https://www.callaghaninnovation.govt.nz/technology-and-product-development/manufacturing-robots
https://www.callaghaninnovation.govt.nz/
https://cloud.google.com/
http://www.fisherpaykelpml.com/
http://www.fisherpaykelpml.com/
http://www.fisherpaykelpml.com/
https://www.ibm.com/nz-en/
http://www.beca.com/
https://motiondesign.nz/




