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* broad perspective on the
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Presenter
Presentation Notes
In October 2018, for those of you who had attended Curtin  Corner, you would have heard from Professor John Phillimore about the issues surrounding the research on the Future of Work.  Today, I will be attempting to take you down one of the rabbit-holes that he identified, namely to attempt to reconcile both the rapid changes technology with the skills aspects in what some have called the Fourth Industrial Revolution or Industry 4.0.

I will start by providing an overview of the changing world of work by taking a broad perspective on the trends occurring in technology, in the Australian economy, specifically in the labour market, and quickly on a couple of demographic and social factors relevant to my presentation.
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Presenter
Presentation Notes
We’ve all read the headlines about robots taking our jobs and heard about job cuts because of automation and changing consumer behaviour. And, we’ve all heard about businesses moving production offshore and the decline of manufacturing. 



.

* Go to the following websites:
e https://willrobotstakemyjob.com/

e http://www.abc.net.au/news/201
7-08-08/could-a-robot-do-your-
job-artificial-intelligence/8782174

* Key in your job
 What do they show?
* Do you agree? Why/ Why not?

* Discuss with the person next to
you about your findings.

* Tweet your results to
#willrobotstakemyjob


Presenter
Presentation Notes
These websites use an algorithm based on research done in the last 7 years by Cark Frey and Michael Osborne from the University of Oxford.  They estimate how susceptible jobs are to computerisation, by implementing a novel methodology to estimate the probability of computerisation for 702 detailed occupations in the US labour market 

https://willrobotstakemyjob.com/
http://www.abc.net.au/news/2017-08-08/could-a-robot-do-your-job-artificial-intelligence/8782174
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Technological Innovation and Change
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« Technological innovation is a main engine for long-run

sustainable economic development (Drucker, 1985;
Schumpeter, 1942)

—  Esp. that of radical and discontinuous innovations (Christensen,
1997; Huggins et al., 2009).

 Innovation and change has in the past often been

linked to changes in work and employment (Nelson et
al., 1966).

 Emerging developments in technology anticipated to
have rapid and major disruptions due to the multiplier
effect of technologies interacting with each other in a
so-called Fourth Industrial Revolution (WEF, 2016).

o e.g. Nokia’s loss of 24,000 employees in the last 15 years due to
disruption by smart phones) (Ewing et al., 2015; Hajkowicz et al.,
2016).



Presenter
Presentation Notes
A growing global technology innovation engine continues to create rapid widespread disruption across enterprise and consumer markets. This is essential for sustained economic development as researchers like Drucker and Schumpeter have noted over the years as this will lead to productivity gains, cost efficiencies and increased customer value.
However, quicker innovation cycles have also led to changes in work and employment, which this research is concerned with.
Some of these emerging technologies have significant multiplier effects due to technologies interacting with each other and can lead to major disruptions.
One such example is Nokia, the Finnish mobile phone company, that at its peak in the early 2000s, was employing 55,000 people and dominated the mobile phone sector.
However, their slowness in capitalizing on smartphone and mobile internet technology has seen them losing significant market share and laying off about half of their workforce.  



Twelve disruptive technology
categories identified by the

McKinsey Global Institute
(Manyika et al., 2013).

Mobile Internet

Automation of knowledge
work

The Internet of Things

Cloud technology

Advanced robotics

Autonomous and
near-autonoemous vehicles

Next-generation genomics

Energy storage

30 printing

Advanced materials

Advanced oil and gas
exploration and recovery

Renewable energy

Increasingly inexpensive and capable
mobile computing devices and Intermet
connechvity

Intelligent software systems that can
perform knowledge work tasks invobding
unstructured commands and subtle
judgments

Metworks of low-cost sensors and
actuators for data collection, monitoring,
decision making, and process
optimization

Use of computer hardware and softears
resources delivered ower a network or
the Internet, often as a service

Increasingly capable robots with
enhanced senses, dexterty, and
intelligence used to automate tasks or
augment humans

\fehicles that can navigate and operate
with reduced or no human inteneention

Fast, low-cost gene seguencing,
advanced big data analytics, and

synthetic biology (Mwriting™ DMA)

Devices or systems that store energy
for later use, including batteries

Additive manufactunng technigques to
create objects by printing layers of
material based on digital models

Materials designed to have superior
characteristics (e.g.. strength, weight,
conductivity) or functionality

Exploration and recovery technigues
that make extraction of unconventional
oil and gas economical

Generation of electricity from renewable
sources with reduced harmful climate
impact


Presenter
Presentation Notes
This slide shows the 12 disruptive technology categories identified by the global consulting firm, McKinsey.
As you can see, mobile internet is one of them, but there are 11 others which are predicted to cause as much, if not more disruption to industries over the next 10-20 years.
Some are already having an impact in Australia like energy storage – for example, Elon Musk’s giant battery in South Australia.
Working together, these technologies will result in a 4th Industrial Revolution.
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Change is not new

=18th Century 19th Century 20th Century

Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0

Mechamesl produchon Mass produchon assembly Automated produchon Intelh

equipment powered by hines requinng labour and using electromcs and |

wortp  https://www.youtube.com/watch?v=Ko2esJeGsrl&list=PL7m903C
E%%E@“ wFUgnP-lluBRhBY GKNOImPefAE&index=7
#WEF #4IR



Presenter
Presentation Notes
But, change is not new. A little over 100 years ago, agriculture was Australia’s largest employer, before the mechanisation of manufacturing and mass production took over. More recently, the advent of computers and the internet have changed the way work is done. Other changes, such as trade liberalisation and globalisation, have also transformed Australian workplaces.

The phrase 'Fourth industrial revolution' was first used in 2016, by World Economic Forum.
The First Industrial Revolution took place from the 18th to 19th centuries in Europe and America. It was a period when mostly agrarian, rural societies became industrial and urban. The iron and textile industries, along with the development of the steam engine, played central roles in the Industrial Revolution.
The Second Industrial Revolution took place between 1870 and 1914, just before World War I. It was a period of growth for pre-existing industries and expansion of new ones, such as steel, oil and electricity, and used electric power to create mass production. Major technological advances during this period included the telephone, light bulb, phonograph and the internal combustion engine.
The Third Industrial Revolution, or the Digital Revolution, refers to the advancement of technology from analog electronic and mechanical devices to the digital technology available today. The era started during the 1980s and is ongoing. Advancements during the Third Industrial Revolution include the personal computer, the internet, and mobile phone technology.
The video clip shows what the Fourth Industrial Revolution or Industry 4.0 is



https://www.youtube.com/watch?v=Ko2esJeGsrI&list=PL7m903CwFUgnP-IIuBRhBYGkN0ImPefAE&index=7

Activity 2 — Back to the Future ... m

What was the most watched  What was the budget for the
movie of 20007 most watched movie of 20007
— The Gladiator — USS3
— Erin Brockovich — USS30
— Chocolat — USS300
— Crouching Tiger, Hidden Dragon — USS3,000
— Almost Famous — USS$30,000
How many people did it take to — USS300,000
create the most watched movie of — USS$3,000,000
20007 — USS$30,000,000
g
~ 60 il
— 600
— 6000
— 60,000

— 600,000


http://www.405themovie.com/
http://www.imdb.com/title/tt0172495/photogallery
http://www.imdb.com/title/tt0241303/photogallery
http://www.imdb.com/title/tt0190332/photogallery
http://www.imdb.com/title/tt0181875/photogallery
http://www.imdb.com/title/tt0195685/photogallery
https://en.wikipedia.org/wiki/405_(film)

« $140 of the budget paid the
fines of two traffic tickets for
walking on the highway
shoulder while filming

* issued by California
Highway Patrol Officer
Dana Anderson, who is
listed in the "Special
Thanks" section of the
credits

« Week 1: more than 10,000
 End of 1st month: two million
views.

Directed by
Written by

Starring

Music by
Production
company
Release date
Running time
Country
Language
Budget

405

*Bruce Branit
*Jeremy Hunt

*Bruce Branit
*Jeremy Hunt

*Jeremy Hunt
*Angela Burns
*Erin Kotecki

Wayne Boon

Lucamax Pictures

°June 5, 2000
180 seconds
United States
English
US$300"
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https://en.wikipedia.org/wiki/405_(film)#cite_note-usatoday-1

How did this movie/ video disrupt
skills, learning, and work in the
entertainment industry and beyond?



Difference now is...

 the combination of significant '\.\

changes occurring
simultaneously are
amplifying one another

- faster, bigger and
exponential shifts

Source: Hajkowicz et al (CSIRO), 2016
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Presenter
Presentation Notes
The difference now, however, is the combination of significant changes occurring simultaneously which are amplifying one another. 

The result is faster, bigger and exponential shifts, vastly different from those previously experienced. These impending changes, sometimes called the ‘Fourth Industrial Revolution’, offer great promise for both future prosperity and job creation, as well as major challenges for people, corporations, societies and governments planning for and negotiating fundamental changes in the way we work and live and consequently skills and training required.




The four industrial revolutions

Evolution of production systems

3. Industrial
Revolution through
introduction of
electronics and IT for a
further automatization
of production

2. Industrial

Revolution through

introduction of mass

production based on

the division of labour

and powered by

electrical energy

1. Industrial
Revolution through
introduction of
mechanical production
facilities powered by
water and steam
L
End of 18th Century  Start of 20th Century  Start of TOies

Source: WEF (2016), Accenture (2016)
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Systems are being transformed
— not specific products or
services

Cyber physical systems
combine communications, IT,
data and physical elements
integrating a number of core
technologies:

—Sensor networks (receptors)

—Internet communication
infrastructure (IP)

—Intelligent real-time
processing and event
management (CPUs)

—Actors for mechanical
activities

—Embedded Software for logic

—Big Data and Data
Provisioning

—Automated operations and
management of system
activities

—Advanced Robotics
—3D/4D Printing

-
-
w
[+
(S E)
=
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Presenter
Presentation Notes
The Fourth Industrial Revolution or what some people refer to as Industry 4.0 builds on the Digital Revolution, representing new ways in which technology becomes embedded within societies and even the human body. It is marked by the fusion of technologies or what is known as cyber-physical systems.  For example, 3D printing needs advanced materials with printers linked to the internet and increasingly automated.  It sees the 12 technologies highlighted in the previous slide interacting with each other.
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Technology advancements driving change

 declining costs of technology,
iIncreasing capabilities &
computational power

» explosion in data volumes and
rapid advancements in
automation and Al producing
robotic devices

* level of routine in tasks now
determines a jobs vulnerability

Source: Hajkowicz et al (CSIRO), 2016
Source: AiG, 2018


Presenter
Presentation Notes
Technological advancements brought about by declining costs of technology and increasing capabilities and computational power are having a profound impact. The explosion in data volumes and rapid advances in automation and artificial intelligence, are producing robotic devices and other computational systems that can perform numerous tasks more quickly, more safely and more efficiently than humans (Hajkowicz et al, 2016).

In the past, technologies affected manual jobs rather than knowledge-based jobs. Now, the level of routine in tasks determines a jobs vulnerability. Codifiable, conceptual jobs on the highly skilled end of the skill distribution as well as manual jobs at the bottom end of the skill distribution are vulnerable. The growth in technological advances is reshaping the labour market, workforce and jobs. It has also empowered consumers (think Trip Advisor). 
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Economic and labour market changes

« More of us are working
compared with 30 years ago

 Increase driven mainly by
female participation; male
participation has fallen since
1970s

* Nearly a third of all jobs now
part-time & about 68% of us
are employed in S/M firms

Source: Cassells et al (Bankwest Curtin Economics Centre), 2018, ABS cat no. 8155.0:

2016/2017


Presenter
Presentation Notes
Australia has experienced nearly 27 consecutive years of economic growth, an enviable record. 

In this time, the economy has undergone changes which are reflected in the composition of the labour market.

More of us are working today compared with 30 years ago, as measured by increasing participation in the paid labour force. This has been driven mainly by women; female participation has increased dramatically from around 40% to 60% in the last 30 years, with most in part-time work.

Since the 1970s, male labour force participation has fallen from 80% to 70%. 

And, part-time work has become more common in Australia. According to ABS data (ABS 2017), part-time employment now accounts for nearly a third of all jobs and about 68% of employed people in Australia work for small to medium size employers.
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Impact on Australia
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Digital Disruption:
Whar do governments

i Commin | Great deal of debate
T U{,Tl\ﬂt‘f (,(‘:!’I’Il‘l'ﬁl_khl('l'l’l

need to do! | Research Paper -

NEWS

US Election

Q Sydney, NSW Grange = Productivity Commission

—
World  Business  Sport Arts

* laborers, machinery
operators & clerical
workers more likely to be

disrupted

Australia

£y Justin
June 2016

& eont | & rmal | [ racetoox B3 iwtter Mare

Digital disruption could threaten 40 per cent of jobs,

says Productlwty Commission

The World Today Gy /

Pasted 15 Jun 20168, 11:23a0m

filor Peter Ryan

Digital disruption has the potential to threaten
40 per cent of jobs over the next 10 to 15 years
as automation and machine learning shake up
the economy, according to a Productivity
Commission report out today.

In research entitied Digital Disruption: Vhat do
governmants need to do?, the Commission warnad
that governments and regulators need to prepare
for changing times as "disruption™ moves beyond
Uber and Air BnB.

Productivity Commission chairman Peter Harris

Flinders University
1A}ust;?llan Industrlal
N ran:
Flinders | ngtitute

EW 'HMY
‘

Creative solutions -
creativity, innovation and sustainable
Jjobs in South Australia

THE AUTOMATION

— Other estimate

* around 9% of jobs in
Australia at risk of being
replaced

Analysis of 20 billion work
hours each year

* over the past 15 years,
workers reduced the
amount of time spent on

PHOTC
said developing disruptive technologies of machine  apqe: g \NT = ) X
intelligence and automation will gradually change (Ficks &DW”@% %j H "&@ E phyS|Ca| and routine tasks
economies. AR £ i

by 2 hours a week

"There's little doubt that in some sectors there will
be dislocation of labour and dislocation of capital. Key Ao Hdr, o spte 8t )‘ o I h o ﬁ@ f — Source: AIpha Beta,
“It's not just a cost to employees, itwill be a cost to = N :Az‘}:zml;’ s “' p ) - o 2017
cerain businesses as well " Mr Harrizs told The I+ strategy xeconomics
World Todaw. - E

flinders.edu.au/aiti


Presenter
Presentation Notes
In Australia, the 4th Industrial Revolution is normally referred to as Digital Disruption, as most of the technologies involved are digitally enabled.
There have been a number of studies showing the impact of these technologies and some of the worst case scenarios see up to 40 percent of jobs being threatened, as highlighted in the Productivity Commission report in 2016.
However, a study by the Australian Industrial Transformation Institute found given the large amount of service sector jobs in Australia, only about 9% of jobs will be automated.  
In examining how will automation change the way we do our jobs, which  is at the heart of The Automation Advantage recently released by the Australian firm AlphaBeta. By analysing 20 billion work hours each year, it finds over the past 15 years alone, Australians have reduced the amount of time spent on physical and routine tasks by 2 hours a week. Most of that change hasn’t come from the loss of physical or routine jobs. Rather, it has come from workers switching to different tasks within the same jobs, as machines take on an increasing amount of the repetitive, routine work. The study also forecasts Australians will spend on average 2 hours per week more on interpersonal, creative and synthesis tasks and less time on routine and manual tasks.
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Change at industry level

Share of total employment, 2017 and 1987 (%)

Health Care and Social Assistance
Retail Trade

Construction

‘Au Stra I i a n O | O n g e r m a kes Professional, Scientific and Technical Services
things, it services people’

Accommodation and Food Services

Manufacturing

S h ift to th e S e rVi Ce e CO n O m y Public Administration and Safety
i S a key re a SO n fo r Transport, Postal and Warehousing

Other Services

CO ntra Sti n g tre n d S i n m a | e Financial and Insurance Services
a n d fe m a | e e m p | Oym e nt Administrative and Support Services

Wholesale Trade

Agriculture, Forestry and Fishing

Arts and Recreation Services

Rental, Hiring and Real Estate Services
Mining

W 2017 1987

Source: Cassells et al (Bankwest Curtin Economics Centre), 2018 information Media and Telecomrmunications

(right) graph from Australian Jobs 2018 Electricity, Gas, Water and Waste Services
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Presentation Notes
At industry level, to borrow a line from the report Future of Work in Australia: Australia no longer makes things, it services people. The shift to the service economy is a key reason for the contrasting trends in male and female employment. Employment in traditionally female dominated sectors, such as Health Care and Social Assistance, is growing faster.

In contrast, employments numbers are more mixed in traditionally male dominated jobs, with a decline in manufacturing over the last 10 years. This was balanced out by growth in Construction, Mining and Utilities. These trends are expected to continue, noting that Construction and Mining are subject to greater uncertainty.

The care sector, on the other hand, is likely to continue to grow irrespective of the economy as demand for these services grow. The increasing predominance of service industry roles means that more people – male and female – will be needed in occupations historically dominated by females.

The impact of automation is also likely to be greater in mining, making men potentially more vulnerable in the labour market. The Future of Work in Australia report argues that this makes the issue of the potential for Australia to grow its own advanced manufacturing and ICT-based industries even more important.

I’ve also included a graph from this year’s Australian Jobs report which clearly shows change at industry level between 1987 and 2017. 
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Change at the occupation level

Professional workers account A 14 * overall
=30 up 8%

for nearly a quarter of 2" 1+,

occupations £

Machinery operators & drivers ="

and labourers declined “ '

if trend Continues, OngOing ° Skill Level 1 Skill Level 2 Skill Level 3  Skill Level 4  Skill Level 5

demand for higher-level skills e e e

Source: Cassells et al (Bankwest Curtin Economics Centre), 2018
(graph right) Source:


Presenter
Presentation Notes
Change is also evident at the occupation level, with a significant shift in the skill composition of the Australian labour market over the last 30 years. Professional workers now account for nearly a quarter of occupations, followed by Technicians and trade workers and clerical and administrative groups.  

On the other hand, the share of machinery operators and drivers, and labourers declined. If these trends continue, there will be ongoing demand for higher-level skills. 

A concern is the possibility of the hollowing out of medium-skilled workers, as the employments shares of technicians and trade workers, and clerical and administrative workers have decreased over the last three decades. The rate of growth in community and personal service workers, however, is likely to go some way towards narrowing the division between high and low-medium skilled workers within the Australian labour market.

In summary, these trends show there are shifts in the labour market. This has implications for skilling and workforce development — jobs are available but they are in different industries and occupations to the past. Re-skilling and up-skilling will become increasingly important as our labour market moves away from brawn to brain.
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Employment & organisational structures
are changing

* more people are moving from
formal to independent
employment or contract work

* Freelancer.com connects over
28 million employers and
freelancers globally

« about 1 270 000 or 11.6% of
Australian workforce are
Independent contractors

Source: Cassells et al (Bankwest Curtin Economics Centre), 2018
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Presentation Notes
Our employment and organisational structures are changing too. More people are moving from the formal employment sector to independent employment or contract work during the middle of their working lives This reflects the rapid rise of peer-to-peer employment. 

On websites such as Freelancer, InnoCentive and Upwork, employers and employees advertise employment opportunities, promote themselves and access job markets that were once much less accessible. 

The number of people using the Australian company Freelancer grew from one million to 10 million between 2009 and 2014. Today, Freelancer.com says it connects over 28 000 000 employers and freelancers globally over 247 countries. For comparison, Australia’s entire population is just shy of 25 000 000. 

It is estimated that around 1 270 000 workers or 11.6% of the Australian workforce are independent contractors. Aided by digital technology, labour is becoming more mobile and independent. Globally, there is a growing supply of labour, with people from emerging markets looking for work.
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Demographic and social changes

Age group (years)

* we're living longer

m2013 m2033

« more than half of Australia’s
population growth has come
from migration

» this will mean we are working
with people across diverse
age groups and cultural

: ; : P B
Source: Allen et al (AISC), 2018 400 300 200 100 o o 100 200 300 400
Source: Hajkowicz et al (CSIRO), 2016 Mk S
= =1

Source: ABS, 4102.0
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Presentation Notes
I’ve included broad demographic and social trends because of their possible impact on VET student population.

We, as a population, are living longer and in recent years more than half of Australia’s population growth has resulted from migration. This has implications for the labour market.

If fertility, net overseas migration and life expectancy rates continue in line with recent trends, the proportion of the population aged 65 years and over could increase. 

This will mean, the working population will support a greater number of retired people; we may also be working longer as the retirement age pushes back to 70 years by 2035. The workforce participation rate for older people is projected to increase, offsetting an expected fall in workforce participation for people aged 15 years and over.

In our workplaces this will mean we are working with people across diverse age groups and cultural backgrounds. With the rapid pace of technological change, education and training providers could expect these demographic changes to be replicated in their classrooms; in particular, older workers will require re-skilling throughout their careers. 
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Drivers of 4th Industrial Revolution:

Demographics & Socio Factors Technological Factors

Middle class in Processing power, Big Data

emerging markets

Climate change,

natural resources Adva_nce o New ~ energy
. . materials, 6% supplies and
Rapid 8% 9 i
Pl 44% biotechnology 34% technologies

Mobile internet,
cloud technology

Changing nature of
work, flexible work Advance
Geopolitical manufacturing, - L 6%
volatility 3D printing

urbanization L

Women'’s economic  12%
power, aspirations \

Internet of
Things

~ Adtificial
Consumer ethics, intelligence
privacy issues

13% Sharing economy,

Young demographics in N
crowdsourcing

emerging markets

Longevity, ageing societies Robotics, autonomous transport

Source:World Economic Forum, Future of Jobs Survey 2016

Automotive

EH: () [ ] 484
)

o Disruption in Focus: Changing Nature of Work, Flexible Work

Value for industry 154 136 667 Expected Time to Impact on Employes Skills
0
o...-
s @ e o
Value for society 1.74
239 v 3,142

Source: World Economic Forum, f??ccenture analysis

Future Workforce Strategies:

Share of respondents pursuing strategy (%)

65% 39% 25% 25%

Invest in reskilling Support mobility Collaborate, Target female talent

current employees and job rotation educational
institutions

22% 14% 12% 12%

Offer Collaborate, Collaborate, Target minorities’
apprenticeships other companies other companies in talent
across industries industry

Source: World Economic Forum, Future of Jobs Survey 2016

22%

Attract foreign

60% 40%

11% Impact 2015 2018~ 201-
Hire more already felt 2017 2020 2025

short-term workers

Sources: WEF (2016), HSBC (2016)
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Presentation Notes
This slide summarises the drivers and impact of the 4th Industrial Revolution
Not all the drivers are technology related – some are socio-demographic ones.
The Changing Nature of Work is more significant than the Changes to Technology.
Most significantly, at the bottom left, and of relevance to the VET sector, there is significant concern in industry about skills and re-skilling which  dominates the other solutions.
As for short, medium or longer term effects, in terms of impact of work – as you can see, many respondents are saying that this is already impacting them.
Employers report difficulties in finding public and/or private providers with the capacity to provide education and training in specific disruptive technologies.



FIGURE 2.1: BIGGEST PERCEIVED DRIVERS OF OCCUPATIONAL CHANGE IN THE NEXT TEN YEARS *

Don't know

Digital/IT

Environmental issues and
climate change

Globalisation

Changing consumer demand
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Presentation Notes
In the internet and social media age, there also appears to be a growing gap between perceptions and reality.  For example, most researchers including prominent Nobel prize winners have found that technology contributes about 3x as much to job changes than globalisation, which is the core economic principle of Trump’s “Make America Great Again” campaign
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Consensus or Not?

Growing consensus
— the impact of disruption to business models,

Lack of consensus

Beom ar dasm = techno-oplimisls vi techna- pessimiats
wndncE; b Ressanih

Techno-optimist Technopessimist

Ja

5 l- bf

— These technologies offering limitless new opportunities versus those who
see major job dislocation (ICAANZ et al., 2016; Dolphin, 2015).
* “The fourth industrial revolution has the potential both to increase economic growth and

to alleviate some of the major global challenges we collectively face.” (Schwab, 2016: 35)

* “Invention since 2000 has centered on entertainment and communication devices that are
smaller, smarter, and more capable, but do not fundamentally change labour productivity
or the standard of living in the way that electric light, motor cars, or indoor plumbing
changed it.” (Gordon 2012: 9)

UNIVERSITY


Presenter
Presentation Notes
Increasingly, there is also consensus that it is not just the technology that will disrupt things but also the business models. Just like the internet disrupted the airline industry about 20 years ago by allowing budget airlines to operate through customers booking directly, today, we are seeing mobile phone apps facilitating peer-to-peer business models like Uber and AirBnB disrupting the taxi and hotel industry.
But as you can see, there is a lack of consensus about the impact of the Fourth Industrial revolution with many seeing it as an opportunity but some seeing it as a threat.
In many ways, unlike typical consumers and employees, who are generally positive about this, as research by Citibank has shown, while researchers are more techno-pessimists but the general picture is that there is significant lack of consensus.
And this is also something that bugs the industry and employers.



What about among Academics?
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Precarious employment is rising rapld[y among
men: new research . 4l :-.s Acommon narrative nowadays is that standare. secure full-time work is a thing of the past

thanks to increasing casual jabs, labour hire, temping and non-standard work cantracts that

Author

S  Robert Sobyra

A ‘?' L
Senate inguiry rehashed the same themes last year. Much of the academic literature is also

e, The Univ

s insecure work has grown to “crisis lev

side-step collective bargaining. The ACTU say

in Linkedin

Disclosure statement

hure, forestry and fishing, and arts and e

& Print toeino this line
Precarious employment is increasing over time, and it still remains higher for women than amo THE CONVERSATION
men in Australia. But over the last nine years it has increased far more rapidly among men.

@ '_‘ebec Arts + Culture  Business + Economy Cities Education Environment+ Energy FactCheck Health + Medicine Politics + Society Science + Technology
This is despite greater workforce participation and lower unemployment rates in Australia’s

labour market. The quality of jobs in Australia has been declining.

In a new Bankwest Curtin Economics Centre report, we develop a composite index of
precarious employment using data from the Household Income and Labour Dynamics in

Australia (HILDA) survey.

Read more: The costs of a casual job are now outweighing any pay benefits

The HILDA survey captures job attributes, labour force circumstances and other
information about a large and representative sample of Australian workers. The index is

based on 12 component indicators that capture different dimensions of precarious

Self-employment and casual work aren’t increasing |
but so many jobs are insecure — what’s going on?
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Presentation Notes
If we just take the example of consensus in the implementation of these new technologies in the area of work, there is significant lack of consensus e.g. Gig Economy or Sharing Economy platforms.
As you can see, Curtin Uni research painted a gloomy picture, while UQ research and Griffith Uni researchers have been debating about the insecurity level of Australian jobs.
The issue of Skills and Industry 4.0 is current and I do not think it will go away soon, especially in the Australian context.
The academics and employers don’t agree, so what about the Australian political leadership?


~ Research Project: Industry 4.0 & the ECU

Impact on the VET sector

Project: The Fourth Industrial Revolution - The

implications of technological disruption for
,(L\ust;alian Vocational Education and Training
VET

RQ: To examine the relationship between disruptive
technologies and skill development needs in the VET RGBSR
sector from the perspective of industry (technology

users) and innovators (technology producers)
Objectives:

1.

2.

3.

What is the nature of the relationship between disruptive
technologies and demand for skills?

To what extent are specialist skills versus generic skills
relevant to the implementation of disruptive technologies?

To what extent is there consensus between the technology
innovators and end-use employers when it comes to skills
acquisition/development for disruptive technologies?

What are the barriers to VET students’ and graduates’ skill
acquisition and development in the next five to 10 years in
the context of disruptive technologies?

UNIVERSITY

EDITH COWAN

RESEARCH REPORT [Fssms
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The Fourth Industrial
Revolution: the
implications of
technological disruption

Seet, P-S, Jones, J., Spoehr,
J., Hordacre, A-L. 2018. The

Fourth Industrial Revolution —
Implications of Technological
Disruption for Australian

VET. NCVER, Adelaide, SA.

(ISBN: 978-1-925717-20-4)

https://www.ncver.edu.au/resear
ch-and-statistics/publications/all-
publications/the-fourth-industrial-

revolution-the-implications-of-
technological-disruption-for-
australian-vet
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This project is funded by NCVER as part of their NCVETR projects and started in late 2016 and completed at the end of 2017.
It involved a research team of 4 researchers
Myself as the Lead Chief Investigator at the School of Business and Law, Edith Cowan University
Dr Janice Jones, Senior Lecturer at Flinders Business School, Flinders University
Professor John Spoehr and Dr Ann-Louise Hoardacre from the Australian Industrial Transformation Insititute, Flinders University
Our research was concerned with the question of understanding the relationship between these disruptive technologies and skill development needs in the VET sector, mainly from the perspective of the industry – whether they be technology users or technology innovators.
There were 4 related research objectives that we wanted to understand:
The nature of the relationship between disruptive technologies and the demand for skills.
The balance between specialist skiils and generic sklls.
Whether there was consensus in the industry
And what were the barriers to VET students and graduates acquiring these skills in the next 5-10 years.



https://www.ncver.edu.au/research-and-statistics/publications/all-publications/the-fourth-industrial-revolution-the-implications-of-technological-disruption-for-australian-vet
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Main Findings of the Research CU

Reduced need for some jobs but main issue = changing the nature of existing
jobs and in doing so has expanding the range of tasks, such as problem-solving
and collaboration, creating the need for additional skills and knowledge.

UNIVERSITY

While larger firms implement in-house training to help fill gaps, including those
that exist in VET courses, smaller firms tend to hire workers with the required
skill set.

Specialist technology-related skills are important from a range of engineering
disciplines, as well as software development and computer programming

Importance of generic non-technical skills and competencies to include team
working, creativity and problem-solving to explore and deploy technologies
effectively in workplaces.

Consensus among technology innovators and employers on the need to enhance
skill development for disruptive technology. But when considering specific
technologies, there is substantial uncertainty about the skills needed and how
the training should be delivered.

— Continual learning, Lifelong learning, Regular Upskilling, etc...
Some employers reported difficulties in finding public and/or private providers
with the capacity to provide education and training in specific disruptive
technologies.
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To do the research, we adopted a qualitative methodology.
We interviewed 23 CEOs and CTOs from 2 industries that were predicted to be significantly affected by disruptive technologies – Adv mfg and IT
Then based on the findings of the industry interviews, we interviewed 18 key VET sector stakeholders
We also developed 2 case studies, a power technology firm, REDARD and Swinburne Uni’s Factory of the Future testlab.
We will now go on to the findings from the research


The main findings of the research are highlighted on the slide.
Reduced need for some jobs but main issue = changing the nature of existing jobs and in doing so has expanding the range of tasks, such as problem-solving and collaboration, creating the need for additional skills and knowledge. 
While larger firms implement in-house training to help fill gaps, including those that exist in VET courses, smaller firms tend to hire workers with the required skill set.
Specialist technology-related skills are important from a range of engineering disciplines, as well as software development and computer programming
Importance of generic non-technical skills and competencies to include team working, creativity and problem-solving to explore and deploy technologies effectively in workplaces.
Probably most importantly in our research, Consensus among technology innovators and employers on the need to enhance skill development for disruptive technology. But when considering specific technologies, there is substantial uncertainty about the skills needed and how the training should be delivered. 
Some employers reported difficulties in finding public and/or private providers with the capacity to provide education and training in specific disruptive technologies.



@Prime Minister’s Industry 4.0 Taskforce & Skills
for Australia

Digital skills

Industry 4.0 programming
and software engineering

Data science
Data/ big data analytics

Visualisation
Internet of Things
IT architecture
Security

Source: Subic & Gallagher, 2017

AUSTRALIA

CU

EDITH COWAN

UNIVERSITY

Project coordination skills Soft skills

Product management Creativity
Multi-project management Design
Supply chain and support Innovation
services

Logistics Leadership
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Given that the Australian education and training system is quite different to that of the German one, the Australian government has set up a task force to examine skills that are more relevant for the hybrid and specialisation scenarios in the Australian context.
The slide shows the 3 main categories, namely Digital skills, project coordination skills and soft skills.  These skills that have been identified for the basis for the experimental curriculum that the Factory of the Future is using, which we will elaborate on next.



Case study 1: REDARC

: B r T I

Seeking a workforce skilled in computer systems, electronics,
mechanical/mechatronics, materials skills and chemical
engineering.
Commenced preparing employees to become Industry 4.0-ready
by:
— Engaging one of the German-based Fraunhofer Institutes to run dedicated
sessions on Industry 4.0 capability-building,
— Sending staff to conferences and engineers to Japan to study lean
manufacturing and Industry 4.0-compatible machine lines.

In education and training, CEO Anthony Kittell considers it
important to

— Develop the application of an overarching Industry 4.0 lens across the core
competencies.

— There is a need for “some sort of intensive fast track program for the people
that deliver these courses so that they are actually brought up to speed with
what’s happening”
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The first case study comes from industry.
REDARC Electronics was founded in August of 1979 by electronics engineer, Robin (Bob) William Mackie in South Australia. Bob started the business by designing and manufacturing vehicle ignition systems and voltage converters. In fact, the name REDARC is believed to have come from the spark developed in the first ignition system having a “red arc”. In 1997, Anthony and Michele Kittel along with Michele’s Father, Denis Brion purchased the business following the premature death of its founder.
 REDARC has grown from these humble beginnings to become a world-class, advanced electronics manufacturer, servicing both domestic and international markets
In 1997 they were operating out of a tin shed in Lonsdale, South Australia. At the time, they only had 8 employees. Today REDARC Electronics operates in a state of the art advanced manufacturing facility, employing 190 people across 2 locations of which 40 are full time engineers.
In terms of the future strategy, it has looked at its need to develop a workforce skilled in computer systems, electronics, mechanical/mechatronics, materials skills and chemical engineering.
However, given the lack of Industry 4.0 training available in Australia and specifically, in South Australia, they have taken the initiative as follows:
Commenced preparing employees to become Industry 4.0-ready by:
Engaging one of the German-based Fraunhofer Institutes to run dedicated sessions on Industry 4.0 capability-building, 
Sending staff to conferences and engineers to Japan to study lean manufacturing and Industry 4.0-compatible machine lines.
CEO Anthony Kittel says that the cyber-physical nature of Industry 4.0 means that there is a need to 
Develop the application of an overarching Industry 4.0 lens across the core competencies.
And also a need for “some sort of intensive fast track program for the people that deliver these courses so that they are actually brought up to speed with what’s happening”


AUSTRALIA

~ Case study 2: Swinburne’s Factory of the

Future

* Key platform for developing and teaching
Industry 4.0 technologies in a state-of-
the-art facility providing strong links
across the higher education, research, P
vocational training and manufacturing Ac

sectors.

* Recently collaborated with Ai Group and
Siemens to develop the Industry 4.0
Apprenticeship Program.

— 19 students participated in trial, culminating
in a Diploma in Applied Technologies.

— Training was provided in cutting-edge
manufacturing technologies, including 3D
metal printing, machine vision and virtual
reality applications.

— These skills are considered necessary to

enable graduates to respond to disruptive
technologies in all industries.

CU

EDITH COWAN

UNIVERSITY
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The Victorians are doing things differently.
In Melbourne, there is a partnership between Swinburne University, the employers Ai Group, Siemens and the Victorian government.
They have set up a factory of the future testlab or what they call an advanced manufacturing and design centre.
It is a key platform for developing and teaching Industry 4.0 technologies in a state-of-the-art facility providing strong links across the higher education, research, vocational training and manufacturing sectors. 
They have recently completed the first cohort in their diploma in Applied technologies whereby students underwent training and apprenticeships in cutting-edge manufacturing technologies, including 3D metal printing, machine vision and virtual reality applications.
These were skills considered by the stakeholders as necessary to enable graduates to respond to disruptive technologies in all industries.
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What can WA learn from the Research?
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Training solutions should be developed that allow for the
expanded scope of tasks in existing jobs/ roles/ positions.

— Equally important is to enhance development of ‘generic’ or soft skills.
3 alternative scenarios of automation (Hirsch-Kreinsen, 2016) — don’t
focus on one el

— Technology-centred scenario (automation)
— Hybrid scenario
— Specialisation scenario

The Higher Ed, VET sector, Government and Employers need to
work together to support the updating and upgrading of the
lifelong learning skills of graduates.

Recent moves towards developing cross-industry units, skill sets
and qualifications, and their adoption across multiple
industries, will help to address changes from rapid digitalization
and needs to be accelerated.
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So what can WA and the Swan Valley learn from this research
Firstly, one of the effects of disruptive technologies is the likelihood that a range of routine, and, increasingly, some complex tasks, will be subject to automation. While this is likely to change the nature of existing jobs, it is also likely to profoundly impact on the demand for skills and qualifications over time, requiring some offerings to be modified, some abandoned but others created. 
Secondly, inn terms of Industry 4.0, most of the research has been done in Europe, notably in Germany.  The sociologist, Hirsch-Kriensen has predicted that besides the automation or technology-centred scenario, there are 2 other possible scenarios were technology can have an impact but in a different way and focus others besides the technology-centred/ automation scenario
The Hybrid scenario where monitoring and control tasks are performed via cooperative and interactive technologies, networked objects and people. Under this scenario, the distribution of tasks between employees and machines is based on the relative strengths and weaknesses of workers vis-à-vis machines. Employees will however face increased demand to be highly flexible.
And the Specialisation scenario where people use systems, and cyber-physical systems are used as a tool to aid decision-making. Thus, the dominant role of qualified workers remains. 
Thirdly, to cope with the changes introduced by disruptive technologies, the VET sector and employers need to work together to support the continual updating and upgrading of the skills of VET graduates after they have qualified and entered the workforce, by developing systems that support lifelong learning
Fourthly, the recent moves by the Australian Industry and Skills Committee and the VET sector’s industry reference committees towards developing cross-industry units, skill sets and qualifications, and their adoption across multiple industries should be applauded and extended 
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Seizing Industry 4.0 Opportunities: A Case
Study of University-Industry-Government ™™™
Collaboration

rch seeee = 10:22 am % 5% D

My Profile Edit

[}
Il @

Start-up looking to gain a niche in an

CLEVER COLLABORATIONS:

increasingly competitive space.

New product development opportunity
from cloud-mobile-sharing economy.

e are an app for'mw

ECU School of Business and Law S aEiRing SRR
collaborative research project with Juggir B

— 2017/18: “Transforming Underemployed Women
Professionals to Mumpreneurs: Exploring
Opportunities to Overcome Labour Market Failure
and Unlocking Human Capital through Disruptive §
Innovation”

— Further support: City of Joondalup Innovation
Fund.

https://www.joondalup.wa.gov.au/city-awards-latest-innovation-
fund-grant?nocache=true

— Submission to the Victorian Government’s Inquiry
into the On-Demand Economy

Work

Mum's space
for emails, calls

2018/19 collaboration with Wanneroo g
Business Association: “Ready for the Age 3
of Digital Disruption: Challenges and % | | ;
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To illustrate the point for greater collaboration between research, government and industry sectors, I would like to highlight a case study from ECU’s perspective.
This concerns a start-up Jugglr
Sharing economy platform for the gig economy helping mothers
Research into whether this could help employability of mothers.
Findings helped Jugglr to pivot focussing more on B2C business model and secure further funding and support e.g. JIF and Australian Government Landing Pad in SV
Further research with WBA
$1 for $1 matching with the university 
So $10K buys $20 and more funding

https://www.joondalup.wa.gov.au/city-awards-latest-innovation-fund-grant?nocache=true

“Call for VET,
unis to face
future together

TIM DODD
HIGHER EDUCATION EDITOR

Mare integration between higher
education and vocational edu-
cation is needed to develop the

high-level skillsworkers willneed ¢

to deal with automation, a report
from the National Centre for Vo-
cational Education Research says.

Titled The Fourth Industrial

Revolution: the implications of
technological disruption for Aus-
tralian VET, the report said great-
er integeation would help to build
both the hard technical skills and
the soft skills needed in the so-
called fourth industrial
revolution. However it nated that
achieving this was difficult

“While there have been mllt;
for closer

: The

Australian
Newspaper

'8Aug 2018

VET (vocational education ami
training) and university sectors,
this may be mare easily said than
done,”the report said
The four authors — research-
ers Pi-Shen Seet of Edith Cowan
University and Janice Jones, John
Spochr and Ann-Louise Hor-
dacre of Flinders University —
say in the repart there is also a
shortage of specialised trainers
needed to train students in the
skills needed for the fourth indus-
trial revolution, which is based on
artificial m!!ll!gtntl and auto-
mationtechnologi
“The first three mdus&nnl revo-
|utions werebased on steam, elec-
lnmy and oil, and digital com-
pectively. The fourth
,Evohmﬂ: EJ: often abbreviated as
I e at TAFES, no ane at
aniversities is teaching the stuff
that's needed to be known at the
moment,” one manager told the
researchers. The manager said
many lecturers at technical and
further education colleges and
universities were not across the
most up-to-date information in
theirareas
Anumberof managersin firms
interviewed told researchers that
trainers and teachers ncedcd to
do fast-track training “to
the necessary kn
understanding of Industry.
Another barrier was the sys
tem of “training packages™ — the
agreed curriculums for training
young people in various indus-
tries — which were found to be
too inflexible and unable to be
changed fast enough to meet new
needsin disruptive technologies.
The NCVER report said there

At undertheald
VF.TI»LE HELP scheme in
Amshnl\ ‘ocational
‘Education and Skills Minister
Karen Andrews said the

1t found employers also had @

tinuous learning, and U
“integral to the uptake and
implementation of  disruptive
technologics™.

“These are essential for pre-
paring workers to be flexible and
to cope with the rapid changes in
the future workplace,” the report

said. It also noted soft skills were  high

uniquely human, and not easily
replicableby machine.

‘No one at
TAFEs, no one

at universities

is teaching the
stuff that’s needed
to be known'

rate that the
ntisachieving

thata ’
Last year, 42,220 students
received VET Student Loans
and more than $200 million
was loaned to pay luition fees
under the scheme.
TIM DODD

approach to skills,and to develop

R cross-industry skill sets and
- qualifications.

However, the NCVER report

¢ found no evidence of fully auto-

mated production _ processes
belng introduced that would
cause major job losses. Instead, it
found workers operating along-
side new disruptive technologies.
Such as 3D printing, and this was
requiring lhlI;n to acquire new,
s

It said the pieture was com-
plex, with workers in some areas
likely tobe displaced.

The VET sector faced a “sig-
nificant challenge”, it said.

Another research paper issued
thisweek, by Hugh Guthrie,at the
University of Melboume's LEl

Martin Institute, and Berwymn |

Clayton, of Victoria University,
also called for VET reform, say-
inge “VET iking at

MANAGER 15 SURVEY.

1t said that the new Industry
4.0 Industry Reference Commit-
tee announced this year by the
Australian Industry” and  Skills
Committeewould helpvocational
educators  shift attentiony
future-focused skills,

e committee’sjob s to work
with industry to identify the com-.
pelendies students will need in
future, such as big dat, ato-
mahan dlyl:ﬂ skills and cy

to

could be a role for Fpid micro-  securi

that could
eredentialling” courses

deliver more flexible just-in-time
education.

rt aleo praised the
AISCforw nrhngnn'\mnggerm
dustries to move beyond a silocd

3 at pres-
entisin the hands of officials who
lack contextual knowledge, es-
pecially of the VET system and
how ](EGUEIE) works

said the sector suffered |

rmm lw[m policy changes that

1o “incomplete implemen- |

latmn and change fatigue” and 3
“aritical lack of effective policy
analysis,program monitoring and
evaluation”.

The authors called for 3 com-
prehénsive review of vacational
¢ducation and training along the
lines of the seminal Kangan re-
view of the 1970s,. andlh(‘mﬁﬂﬂn
ofanagencysimilsrtotae Austra

lian National Training At
whlthwlsduimmzﬁl horty,
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Select Committee on the Future of Work and
Workers

Thank you

EDITH COWAN

Pi-Shen Seet, Edith Cowan University (p.seet@ecu.edu.au)

Janice Jones, John Spoehr, Ann-Louise Hordacre, Flinders University
Other sources of information:

— Full report on NCVER website (research funding body)
— Articles on The Conversation

Seet, P-S, Jones, J., Spoehr, J., Hordacre, A-L. 2019. Jobs are changing, and fast. Here’s what the VET sector
(and employers) need to do to keep up. The Conversation. 25 June 2019. https://theconversation.com/jobs-

are-changing-and-fast-heres-what-the-vet-sector-and-employers-need-to-do-to-keep-up-118524

Seet P-S., Jones, J., 2019. The government keeps talking about revamping VET — but is it actually doing it?

The Conversation. 30 May 2019. https://theconversation.com/the-government-keeps-talking-about-

revamping-vet-but-is-it-actually-doing-it-117743

Senate Select Committee on the Future of Work and Workers

https://www.aph.gov.au/DocumentStore.ashx?id=2ee99af1-9f11-43¢7-9791-
e2cb2b8f8278&subld=563771

http://parlinfo.aph.gov.au/parlinfo/search/display/display.w3p;query=1d%3A%22committees%2Fc

ommsen%2F9794d543-f5b2-4c0a-8a37-51ecb4459a75%2F0000%22

— Media commentary on the research

The Australian newspaper: https://www.theaustralian.com.au/higher-education/call-for-vet-unis-

to-face-future-together/news-story/ad04458ea62b483a81d8809c0d82703c¢

The AFR: https://www.afr.com/news/policy/education/vocational-training-could-find-a-huge-

market-if-india--if-it-can-get-its-act-together-20180810-h13tfm

Social Media:

ECU School of Business and Law website and LinkedIn Site:
—  http://www.ecu.edu.au/schools/business-and-law/overview
http://www.ecu.edu.au/schools/business-and-law/research

—  https://www.linkedin.com/groups/13606165

ECU Centre for Work and Organisational Performance (CWOP): @CWOP_ECU;
https://www.linkedin.com/groups/13586400

Pi-Shen Seet: @pishenseet

<E
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The issue of Skills and Industry 4.0 is current and I do not think it will go away soon, especially in the Australian context.
There is significant lack of consensus among industry and academics.
The media love issues around lack of consensus and if you look at the extract from The Australian, this is always picked up – as you can see from the slide.
What about among the Australian political leadership?
This was discussed extensively in the Senate’s Select Committee on the Future of Work – you can find this online and we were asked to give our input the actual report has 3 x conclusions: the official one by the labour senators, a rejoinder by the coalition senators and a rejoinder to the rejoinder by the Greens senator.
Steven Joyce, who undertook a review of the VET sector earlier this year, produced a review with 71 recommendations just before the Federal elections.
In conclusion, if any of you would like to understanding various aspects of how changing technology and societal trends are affecting work, we have 3 research centres at ECU – CWOP, CIP and MASRC.  
Finally, thank you very much for the JCIPP for organising this important event and for this opportunity to speak to you.  

https://theconversation.com/jobs-are-changing-and-fast-heres-what-the-vet-sector-and-employers-need-to-do-to-keep-up-118524
https://theconversation.com/the-government-keeps-talking-about-revamping-vet-but-is-it-actually-doing-it-117743
https://www.aph.gov.au/DocumentStore.ashx?id=2ee99af1-9f11-43c7-9791-e2cb2b8f8278&subId=563771
http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;query=Id:%22committees/commsen/9794d543-f5b2-4c0a-8a37-51ecb4459a75/0000%22
https://www.theaustralian.com.au/higher-education/call-for-vet-unis-to-face-future-together/news-story/ad04458ea62b483a81d8809c0d82703c
https://www.afr.com/news/policy/education/vocational-training-could-find-a-huge-market-if-india--if-it-can-get-its-act-together-20180810-h13tfm
http://www.ecu.edu.au/schools/business-and-law/overview
http://www.ecu.edu.au/schools/business-and-law/research
https://www.linkedin.com/groups/13606165
https://www.linkedin.com/groups/13586400
mailto:p.seet@ecu.edu.au
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