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Society 4.0

How will the 4th Industrial Revolution 
Impact Society? 
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The Big Questions

• What lessons can we learn from the 1st industrial revolution?
• What can we learn from international experience?
• Australia 2030, what can we expect?
• What are we working on at Swinburne?
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The 1st Industrial Revolution

And the great cry that rises from all our manufacturing 
cities, louder than their furnace blast, is all in very deed 
for this — that we manufacture everything there except 
men; we blanch cotton, and strengthen steel, and refine 
sugar, and shape pottery; but to brighten, to strengthen, 
to refine, or to form a single living spirit, never enters into 
our estimate of advantages."—Section XVI, Chapter VI 
The Nature of Gothic, The Stones of Venice, Volume II 
John Ruskin
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John Ruskin (1819-1900)
• Created new interest in reviving Gothic 

architecture
• Influenced the Arts & Crafts Movement and hand-

crafted workmanship
• Established interest in social reforms and labor

movements from his writings on man's 
dehumanization in an Industrial Age



Working groups

Plattform Industrie 4.0 in Germany
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Representatives from 
business, trade union, academia,

political integration

WG4: Legal Framework

WG3: Security of networked systems

WG5: Work, education and training

 400 participants

 Relevant stakeholders in Germany

WG1: Reference architectures, standards 
and norms

WG2: Research and innovation



In cooperation with:

Thomas Hahn
Chairman

Axel Deininger
Vice Chairman

Dr. Klaus Mittelbach
Treasurer

Dr. Heinrich Arnold

Dr. Hans Jörg Stotz Prof. Dr. Peter PostHartmut Rauen

Wolfgang Dorst

Our network feels connected to the entire German industry!

LNI4.0 founders, Nov. 2015
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Process for Standardization
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Testlabs cooperation
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SME Competence 
Centers 4.0

Digital Hub Centers

> 40 test centers
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SMART STRUCTURES FOR AUTOMOTIVE

COMPOSITES 4.0
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ARRANGE ACCESS TO 
APPROPRIATE TESTLABS

 Smart asset as new business 
model
 Condition monitoring over the 

entire lifecycle
 Structure, sensors and wireless 

technologies embedded



SUPPORT USE CASES

Hameln (visitable at short notice)

Worker assistance system for visual support
in control cabinet assembly. Enabling the use of different groups 
of employees while optimizing performance and quality. 
Mapping of processes straight from ERP or MES systems

INDUSTRIE 4.0 – FEATURES

Currently available open standards provide the basis for the entire 
communication of the factory components and connection of the 
factory to the outside world. This enables integrated communication 
and replaceability. An administration shell would be desirable as it 
would reduce the equipment required for establishing a system 
network.

STANDARDIZATION APPROACHES

Application for the manufacturing industry -
skilled work with mentally disabled people 
thanks to assistance systems

Control cabinet building is a complex assembly process with 
strict obligations in terms of documentation. In addition to the 
mechanical installation of electrical components, cables have to 
be configured and wiring executed without errors and in a way 
that is economically efficient. The steps involved in control 
cabinet assembly are not usually automated. Using a bill of 
materials, an assembly drawing and a label sheet for the 
purpose of giving instructions and documentation is a time-
consuming procedure, requiring skilled work and concentration.

https://youtu.be/U90M21FzD6A

REFERENCES

PROJECT DESCRIPTION

A worker assistance system is being developed to simplify the 
job of control cabinet assembly, where components are scanned 
and their correct position for assembly on the mounting panel is 
then displayed. Manual work is still required and is integrated 
into partly automated processes by the visual support system, 
which guides employees through the assembly procedure.

ASSISTANCE SYSTEMS FOR 
CONTROL CABINET BUILDING WITH 
DISABLED EMPLOYEES

SOLUTION

Laborious assembly processes in control cabinet building can be 
carried out by disabled employees and optimized with the aid of 
assistance systems. It also enables efficient training of unskilled 
employees.

CONTACT

Industrie 4.0 approaches for control cabinet assembly:
• Connection of assembly workstation to order database
• Provision of digital information, e.g. picture and position of 

component
• Visualization suited to the context for executing orders
• Scanning of components using an EAN code
• Display of additional information (name of component, 

etc.)
• Printout of equipment identification label

Axel Schulz Dr. Michael Rehe
SCHUBS GmbH Mittelstand 4.0-Kompetenzzentrum
a.schulz@schubs.de rehe@mitunsdigital.de

CURRENT SITUATION

SUMMARY

PARTNERS



The 4th Industrial Revolution and Society – Lessons from Germany 

• Work 4.0 means even more than in the past - life long learning
• Our classical workers have little digital competencies. Re-skilling is a national job to be 

done, supported by all stakeholders involved. 
• Actively address the fear of work-place loss that comes up due to I4.0 changes.
• Vocational training and training on the job are key topics.
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Australia - The Challenge

• Innovation gap
• Global innovation race $1.6 trillion
• Global innovation index 

– AUS #10 innovation inputs, #72 research business collaboration
• Productivity gap

• Measure of the efficiency of labour and capital
• Contributing factors:

– Skills of labour force
– STEM education 38% of Maths teacher are teaching out of field
– Low capital investment and investment in R&D

“Global economic growth is driven by productivity increases in 
developed countries resulting from automation, remote 
operations, augmented reality, data analytics and other 
emerging technologies.”

- Australia 2030: Navigating our uncertain Future, May 2016
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International Exemplars



Australia 2030 
what opportunites will the 4th Industrial Revolution offer?

• Strong economic growth based on commercialisation of R&D
• Thriving “Mittelstand” based on rapid growth of SME’s
• Australia known globally as the innovation nation.
• Successful commercialisation of Australian technology and integration into applications in 

automotive, aerospace and infrastructure markets.



Manufacturing Futures Research Institute

The Swinburne Manufacturing Futures Research Institute (MFI) is Australia’s 
first dedicated research institute focused on Industry 4.0

Our vision is to secure Australia’s future competitive advantage in advanced 
manufacturing global supply chains by capturing the benefits of the 4th 
Industrial Revolution.

Our research programs include:
1. industrial automation 
2. industrial internet 
3. new manufacturing processes for next generation materials 
4. design driven manufacturing innovation

To support these programs, we are working on three new initiatives as part of 
our strategic plan for research:

1. Establish Australia’s first Industry 4.0 Testlab
2. Create the world’s first Graphene certification centre, and
3. Build an Industry 4.0 Hub 
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The Swinburne Manufacturing Futures Research Institute (MFI) is Australia’s first dedicated research institute focused on Industry 4.0. Advanced manufacturing is critical to Australia’s economy with a recent White House report stating that each advanced manufacturing job is responsible for creating up to an astonishing 16 others. We are focused on Industry 4.0 because it benefits the entire manufacturing sector rather than individual segments or companies. It focusses not on what you manufacture but how you manufacture it. The fourth industrial revolution offers the opportunity to reduce costs and increase productivity and will bring developed economies such as Australia back into play. In a recent survey of over 2000 companies, 86% responded that they were already seeing both cost reductions and revenue gains from their advanced digitization efforts.



Key Economic indicators
Employment – Victoria 

• Employs over 283,400 people – more manufacturing jobs 
than any other state

• Victoria’s 5th largest employer 

• 83.9% of jobs are full-time, providing the 2nd highest 
number of full-time jobs behind construction

Gross Value Add – Victoria 

• $27.7 billion in GVA – 7.4% of total industry GVA 

• 5th largest contribution of any industry

Trade – Victoria

• $18.16 billion of manufactured goods exports in 2016-17, an 
increase of $305 million from 2015-16

Note: these figures do not include services exports from the 
manufacturing industry

Manufacturing has the 
largest multiplier effect 
of any economic sector 
(World Economic Forum, 
2016)



Digitalization of the Factory of the Future

• Swinburne’s Advanced Manufacturing and Design Centre has just won access to technology from 
industrial giant Siemens with an estimated value of $135 million.

• The grant is the largest of its kind ever awarded in Australia and will allow researchers to design and 
develop products in a virtual environment without having to build physical prototypes. This will also help 
train future Australian engineers and other students in cutting edge manufacturing skills they are likely to 
need as manufacturing becomes digitised.

• The fully digitalised Swinburne ‘factory of the future’ “will set an Industry 4.0 benchmark and provide an 
environment for workforce transformation that is in line with the most advanced economies in the 
world,” says Swinburne DVCR Aleksandar Subic.



Industry 4.0 Hub



Industry 4.0 Higher Apprenticeship Program

• The pilot program aims to establish and trial a new model of public-private 
sector partnerships focused on workforce transformation.

• Program is an Associate Degree, with an embedded higher education Diploma. 
A vocational education training package will also be developed. 

• Designed and accredited at Swinburne. Developed and delivered in partnership 
Siemens. Leadership provided by Ai Group.

• First accredited course in Industry 4.0 in Australia

• Model relies on a significant commitment from the industry partner

• Identified as an Industry 4.0 Course Exemplar by the Prime Minister’s Industry 
4.0 Taskforce



Industry 4.0 
Testlabs in 
Australia

https://industry.gov.au/industry/Industry-4-0/Pages/PMs-Industry-4-0-Taskforce.aspx



Why Carbon?





Industry 4.0 Testlab for Composite Product Automation



Fill Multilayer Process

• WORLD FIRST 
• Capable of creating a 2D near net shape 

preform (this reduces carbon fibre waste 
from 60% to 10%)

• RAPID – one layer of fibre every 15 seconds
• INDUSTRIAL scale parts 1.6 x 1.6m








Smart Structural Composites

Multifunctional structural materials with improved safety and economy
 Strain/stress sensing (structural vibration control, traffic monitoring)
 Damage sensing (structural health monitoring)
 Temperature sensing (thermal control and structural performance control)
 Thermoelectricity (thermal control and energy saving)
 Flow sensing
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Imagine Intelligent Materials 



The Australian Graphene Industry Association

• AGIA is a newly formed association to represent all the stakeholders that will be 
impacted by graphene with Victorian State and Federal Government support.

• AGIA is globally connected and working with the relevant research and industrially 
focussed entities in Europe, Asia and the USA

• AGIA will connect Australian universities into these national and international 
networks giving them access to industrial graphene product developers and end 
users not previously possible.

• Our supporters include: 
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·       AGIA is a newly formed, government supported entity aiming to unify the rapidly growing Australian Graphene Industry in Australia·       AGIA is globally connected and working with the relevant research and industrially focussed entities in Europe, Asia and the USA·       AGIA will connect Australian universities into these national and international networks giving them access to industrial graphene product developers and end users not previously possible.



Society 4.0

• Digitalization will change the world as we know it, disrupting business models and 
existing paradigms

• We need to be proactive about our response to this, taking lessons from history
• Digitalization provides the opportunity to solve big problems – energy, productivity, 

climate and economic prosperity.
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