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Megatrends ranging from generative Al to net zero
transition are changing the world — and creating
challenges and opportunities for businesses and
individuals. To be fully prepared and benefit from
the opportunities, it is important to spotlight these
trends and their potential effects on the resources
and energy industry.

One of the most prominent megatrends is the net
zero transition. It's driving innovation, investment
and government incentives and regulation,

with the resources and energy sector to be
heavily impacted.

For example, Artificial Intelligence (Al) is utilised
to automate many tasks, especially repetitive and
menial ones. This frees up workers and may lead
to better work-life balance, while concurrently
employees can concentrate on more varied

or complex tasks. However, those tasks will

place more cognitive demands on the worker

and require a different skillset. In short, as Al is
increasingly incorporated into our workplaces and
daily lives, both are set to fundamentally change.

This document is intended as a starting point for
discussion and guidance on how megatrends will
shape the future of work.

It's the third volume of AREEA’s A New Horizon
People & Culture | Workforces & Workplaces
thought leadership series — with a particular focus
on current and emerging trends that will transform
the resources and energy industry workforce.

The information included in this document is of a general nature and is
not designed to address the specific circumstances of any individual
or organisation. Although every effort is made to provide accurate

and timely information, there is no assurance that such information

is correct as of the date received or that it will remain correct in the
future. No one should act on such information without first seeking
proper expert guidance and doing a full analysis of the specific case.

This Report is general advice only. AREEA members should obtain
tailored advice to manage their legislative obligations.

2 ___AREEA 2024 MEGATRENDS




024 MEGATRENDS

‘






WO O N

12
13
13

14
14
16
18

20
20

22
22

24

26
26

28

30
30
32
34

36
36

38
38
L 10)
44
46
48
50
52

54
54

56
58
59

ABOUT THIS DOCUMENT
EXECUTIVE SUMMARY

OVERVIEW
Megatrends: Time vs Severity Impact Matrix
Megatrends: Impacts on Workforces and Workplaces

INTRODUCTION

METHODOLOGY OF THIS REPORT
Literature Review
Subject Matter Expert Survey

CLIMATE CHANGE ADAPTATION AND NET-ZERO
Adapting to climate change and increasing frequency and impact of natural disasters

The net-zero energy transition

Increased focus on potential solutions to resource constraints through advanced
recycling and synthetic biology

FOURTH INDUSTRIAL REVOLUTION
Technology innovations related to the continuing Fourth Industrial Revolution

MATERIALS REVOLUTION
Next-generation smart, responsive and lightweight materials

Custom industrial processes to deliver bespoke application-specific materials

BIO-REVOLUTION

Adapting to escalating challenges posed by the post-pandemic environment and
pathogen evolution

Adapting to an ageing population, growing burden of chronic disease and changing
psychological profile

UNCERTAINTY

Disrupted patterns of global trade, geopolitical tensions, and rising mistrust
Increasing risk and uncertainty due to structural shifts from the Fourth Industrial Revolution
Increasing risk and uncertainty due to structural shifts from the climate crisis

TRUST AND GOVERNANCE

Consumer and citizen demand for trust, transparency, fairness and environmental
and social governance (ESG)

DISRUPTIVE IT TRENDS

Remote and digital work boom

Rising use of Al, autonomous technologies and next-level process automation
Rising use of virtual reality and augmented reality

Next-generation computing

Enhanced connectivity through Web 3.0, 5G and loT

Trust architecture to defend against cyberattacks

Devaluation of raw in favour of aggregated data

SUMMARY
Megatrends: Time vs Severity Impact Matrix
Megatrends: Impacts on Workforces and Workplaces

AREEA SUPPORT
REFERENCES AND READINGS

AREEA 2024 MEGATRENDS



e S
et

6 AREEA 2024 MEGA®
e —— s s



Industry, government and researchers

agree businesses are operating in a rapidly
changing environment. The future ranges
from simple acceleration of existing tech
trends to ground-breaking structural change
due to technological"*® demographic?

and societal developments.

With stakeholders united in predicting
change, it is imperative to stay ahead of the
game by preparing for opportunities and
potential challenges.

The World Economic Forum (WEF), spanning
803 companies and more than 11 million
employees across 27 industry groups in 34
world economies, forecasts the scale and
speed of the transformation, with almost a
quarter of jobs expected to change within
the next five years as a result of net zero
and new technologies®.

The biggest megatrends to impact the
resources and energy industry will be
climate change adaptation and the net-zero
transition, the fourth industrial revolution,

the materials revolution, the bio-revolution,
increasing uncertainty and growing demand
for trust and governance.

As well, disruptive IT trends are affecting alll
industries including resources and energy.
These include the remote and digital work
boom, rising Al use, autonomous technologies
and next-level process automation, more

VR and AR, next-generation computing,
enhanced connectivity through Web

3.0, 5G and Internet of Things (loT), trust
architecture to defend against cyberattacks,
and devaluation of raw data in favour of
aggregated data.

[ ——

In Australia, these international megatrends
will coincide with significant demographic
shifts. Our ageing population means working
age Australians are becoming fewer, while
the non-working age segment is expanding?.
Over the next 40 years, the number of
Australians aged 65 and over is forecast to
more than double, those aged 85 and over
will more than triple and centenarians will
increase six-fold®.

On top of demographic ageing is the drive to
increase diversity with net overseas migration’,
which will also help replace 100,000 people
moving from the cities to the regions®®.

Part of the A New Horizon Thought
Leadership — People & Culture — Workforces
and Workplaces series, this report aims to
highlight megatrends and their impact on
the workforce of Australia’s resources and
energy industry, especially around capability,
planning and resourcing.

Four overarching themes have emerged for
workforce adaptation: increased demand
for specialised technology skills, changing
workforce demographics (with a decrease
in productivity), less demand for low skilled,
routine and on-location jobs, and increased
workforce expectations.

Megatrend workplace and facilities adaptation
includes relocation and upgrades. Business
processes will also need to transform.

These megatrends are illustrated in the matrix
on the following page, followed by a summary
of workforce and workplace impacts. Next is
an overview and then detailed analysis of the
megatrends and impacts, with an extended
reference list.

— 0
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OVERVIEW

Megatrends: Time vs
Severity Impact Matrix

ALREADY STARTED

Climate change

Net-zero transition

Disrupted patterns of global
trade, geopolitical tensions,
and rising mistrust

Structural shifts from the
industrial Revolution 4.0 and
the other megatrends

VERY MUCH

Demand for trust,
transparency, fairness and ESG

Remote and digital work boom

Trust architecture
and cyberattacks

Bespoke application-specific
materials

IMPACT

Post-pandemic environment
and pathogen evolution

Ageing population, growing

burden of chronic disease

and changed psychological
risk profile

MEDIUM Uncertainty due to structural

shifts from the climate crisis

VR and AR

Improved connectivity (Web
3.0, 5G and loT, cloud and
edge computing

Devaluation of raw data

VERY LITTLE

TIMELINE

1-5 YEARS 1-10 YEARS

Al and automation

Fourth Industrial
Revolution

Next-generation
computing

Solutions to resource
constraints

Next-gen materials
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Megatrends: Impacts on

Workforces and Workplaces

IMPACTS ON WORKFORCES IMPACTS ON WORKFORCES

INCREASED DEMAND
FOR SPECIALISED
TECHNOLOGY SKILLS

+ Green technologies, synthetic
biology, material science,
nanotechnology

Specialised technology,
digital skills

ESG skills

Agile project management

Robotics, Al, automation, VR, AR

Next-generation computing
Blockchain, 5G and loT

Cyber security, distributed-
ledger technology

Big data and analytics

Competition for skilled workers
from Defence

CHANGED DEMOGRAPHIC
COMPOSITION OF
WORKFORCES

DECREASED DEMAND FOR
LOW SKILLED, ROUTINE,
ON-LOCATION JOBS

» Onsite operator roles
« Traditional labour
* Routine jobs

» On-location presence

INCREASED WORKFORCE
EXPECTATIONS

RELOCATING WORKPLACES
AND FACILITIES

 Asset re-evaluations and
relocations

- Closures/restructures of office
and site locations

» Moving to “safer” location

BUSINESS PROCESS
ADAPTATIONS

UPGRADING WORKPLACES
AND FACILITIES

+ Synthetic biology, next-gen
materials

Zero energy transition
technologies

Agile production, rapid
reconfiguration

Higher hygiene, biosafety
standards

Accommodating ageing,
chronically ill, psychologically
distressed workforce

Increased sustainability
standards

Scalable and remote-ready IT
infrastructure for web 3.0, 5G
and loT

IT infrastructure for Al, next-gen
automation, VR/AR, next-gen
computing

Decreased demand for offices

INCREASED RISK

Changed workforce availability
from migration

More diverse workforce

Decreased young, more
older workers, more workers
with disabilities and more
neurodiverse workforce

More sick days, productivity loss

More flexibility required to
manage diverse workforce needs

Increasing health impacts from
outdoor work in hot climates

» Remote and flexi work,
WEFH policies

» Environmental friendliness

« Locations free of climate
impacts and emergencies

+ Job security, future proofness
(i.e., up-/re-skilling, PD, etc.
provided by employer)

- VR/AR use for training assisted
remote maintenance etc.

+ Next-gen materials usage
» Hygiene & biosafety standards
« Transparency, ESG

« Remote/WFH policies

+ Productivity and output metrics
+ Upskilling, continuous learning
» Restructuring of production

+ Agile processes

+ Automate and digitise

* Increased cyber security

* Business continuity and
contigency planning

+ Next-gen materials, synthetic
biology and related technology

« Al, VR/AR, next-gen computing,
decentralisation, blockchain,
5G and loT, distributed-ledger

- ESG and transparency

Increasing impacts from
climate and emergencies

Impact on biodiversity and
First Nations

Shift in purpose and business
direction

Client and marketing impacts

Consumer demand vs climate
trade-off

Internal carbon pricing to
ensure full cost of capital

Permitting reprioritisation based
on carbon content

Readiness for carbon neutral

Eco anxiety in the workforce

Short-term projects and
frequent change

Change in management,
leadership styles

Changing structure of workforce
hierarchy

Ageing/chronically ill/
psychologically distressed
workforce, workplace injuries/
illness risk

» Demand from communities for
transparency, data

« Insufficient considerations of Al
limitations and risk
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Discussions on megatrends are gaining
traction, with trend reports issued by some
of the big names in consulting'® "> as
well as the Australian Government'* and
non-governmental organisations'®.

The reports are united in predicting change —
both opportunities and challenges, while
more detailed forecasts drill down on major
impacts such as technology-influenced
structural upheavall 23

The World Economic Forum (WEF) estimates
almost a quarter of jobs are expected to
change within the next five years — with
net-zero transition and new technologies
the key drivers'™.

For the resources and energy industry,
climate change and the net-zero transition
will be the biggest triggers of adaptation.

Simultaneously, megatrends predominantly
affecting manufacturing industries will also
impact the resources and energy industry,
namely: the fourth industrial revolution, the
materials revolution and the bio-revolution.

These megatrends signal increasing
uncertainty, and, in turn, greater demand for
trust and governance.

Additionally, several disruptive IT trends are
affecting all industries, including resources
and energy: from the remote and digital work
boom to rising use of Al and a shift from raw
to aggregated data.

These world-wide megatrends come at a
time of significant demographic change
in Australia.

Over the next 40 years, more and more
Australians will become non-workers, with
the number aged 65 and over expected to at
least double®.

Net overseas migration’ will also increase,
partially compensating for the shift of 100,000
Australians from the cities to the regions®®.

When combined, these trends are anticipated
to significantly affect the resources and
energy industry".

The latest instalment of the A New Horizon
Thought Leadership — People & Culture —
Workforces and Workplaces series, this
report investigates the megatrends and their
likely impact on Australia’s resources and
energy sector.
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Literature Review

A literature review was conducted to extract relevant topics and provide an
overview of the megatrends relevant to the resources and energy industry.

Material with a variety of pedigree was examined, including academic sources as
well as the big four consultancies and industry sources.

Relevant topics of interest were consolidated to form a multilevel megatrends list,
which informed the remainder of the work.

Subject Matter
Expert Survey

The multilevel megatrends list formed the basis of a matrix to illuminate forecast
impacts on workforces and workplaces, along with potential timelines.

This matrix was deconstructed into survey questions which were put to 20 senior
industry leaders and professionals.

Respondents were asked to agree or disagree with suggested potential impacts
and to add their own predictions for the workforce and workplace.

Respondents were also asked to give potential timelines for these impacts.

Data was collated, analysed and used to populate the multilevel megatrends list.

AREEA 2024 MEGATRENDS 13




Adapting to climate change
and increasing frequency

and impact of natural disasters

There is strong, internationally accepted
consensus that global warming has occurred and
is likely to continue®.

NASA'’s Global Climate Change website notes
“climate-warming trends over the past century are
extremely likely due to human activities™.

The Intergovernmental Panel on Climate Change
(IPcC) - the United Nations body for assessing
climate change-related science - recently
finalised a synthesised report of its assessments.

The IPCC’s Climate Change 2023 Synthesis Report
is based on work by hundreds of scientists during
the Intergovernmental Panel on Climate Change’s
(IPcC) sixth assessment cycle, beginning in 20152
According to one source, 234 scientists read more
than 14,000 research papers to write the IPCC
climate report?.

The Commonwealth Scientific and Industrial
Research Organisation (CSIRO), the Australian
federal government agency responsible for
scientific research, maintains a webpage studying

climate change in Australia. According to the site,
the international scientific community accepts
greenhouse gas increases from human activity are
the dominant cause of observed global warming
since the mid-20th century?

The Australian Academy of Science, representing
Australia’s leading research scientists, has issued
a position statement on climate change. It states
the risks and costs of not responding to climate
change mean Australia and the world must

build on current commitments to rapidly reduce
greenhouse gas emissions to net-zero®.

Australia is already affected by climate change
through increases in average temperatures, more
frequent heat waves, increasing drought, rising sea
levels and threats to species?.

Climate change and associated challenges
are recognised by individuals and the

business community?? resulting in changing
expectations and increased anxiety among the
current and prospective resources and energy
industry workforce.

§é
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Impact of adapting to climate change and increasing frequency
and impact of natural disasters on workforces and workplaces

Impact of climate change Timeline of climate change
® Very much Medium H® Very little H Already started 1-Syears
W 5-10 years Beyond 10 years

Impacts from climate change

0% 10% 20% 30% 40% 50% Potential impact on workforces:

Work locations being assessed on harshness
of climate and exposure to climate emergencies
such as floods and fires

a) Eco anxiety in the workforce (43.8%)

b) Work locations being assessed on
harshness of climate and exposure to
emergencies such as floods and fires
(38% of respondents)

c) Higher demand for certain resources driving
demand on labour/skills

Eco anxiety in workforce

Asset re-evaluations and relocations

Higher demand for certain resources
driving demand on labour/skills

Potential impact on workplaces:

Impact on biodiversity and Indigenous/

First Nations communities a) Asset re-evaluations and relocations (25%)

b) Impact on biodiversity and Indigenous/First
Nations communities

c) Shift in purpose and business direction
d) Client impacts

e) Disconnect between public needing/using
resources and not understanding the
climate trade-off

Shift in purpose and business direction

Client impacts

Disconnect between public needing/using resources
and not understanding the climate trade-off

Internal carbon pricing to ensure full cost of f) Int | b GG t full t of
capital is explored nternal caroon pricing to ensure Tull Cost O
capital is explored
Permits to access undeveloped resources and
exploration will become more difficult
Will also present opportunities to invest in renewables

g) Permits to access undeveloped resources
and exploration will become more difficult
Will also present opportunities to invest
in renewables

Readiness for carbon neutral

h) Readiness for carbon neutral

Note: In the above list of potential impacts, percentages indicate the proportion of respondents
who rated an item as important. ltems without percentages are add-ons suggested by
individual participants. This applies to all impact boxes throughout this document.
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Climate change adaptation means finding
solutions to resource constraints across the net-
zero energy transition.

McKinsey has developed a framework to assist
with solving the net-zero equation, exploring
visionary solutions such as global, multilateral
funding to buy out high-carbon assets and
invest in low-carbon technologies?. According
to the consultancy, nine prerequisites are
required to ensure an orderly net-zero transition.
These include physical building blocks such as
technological innovation, scalable supply chains
and infrastructure and resource availability.
They also include societal adjustments: effective
capital and finance solutions, management of
shift in demand and cost and compensation for
socioeconomic impacts. Finally, governance,

The net-zero energy transition

commitment from institutions and leaders and
public support is required.

According to the International Renewable
Energy Agency (IRENA) and its 2021 World
Energy Transitions Outlook, energy intensity
improvements, electric vehicle sales growth and
increasing hydrogen demand are among the
exigencies to reach net zero by 20502%.

The transition to a net-zero economy will require vast
quantities of raw materials, from aluminium to zinc
and many rare metals like neodymium and lithium?’.

The materials boom expected as a result of the
net-zero transition will put the resources and energy
sector to the test. In particular, significant challenges
are expected in skills shortages and infrastructure.

N

[ 2

=
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Impact of the net-zero energy transition on

workforces and workplaces

Impact of net-zero transition

® Very much Medium mVery little

Impacts from net-zero transition

0% 20% 40%

Less interest in industries perceived as
contributing to anthropogenic climate change

Focus on zero energy transition for
workplace infrastructure and facilities

Skills shortages in green technologies

Increased demand for job security in
certain industries

Increased demand for end products

May lead to reprioritisation of resource
development based on carbon content

Timeline of net-zero transition

® Already started 1-5years
Beyond 10 years

60% 80% 100%

Potential impact on workforces:

a) Skills shortages in green technologies (63%)

b) Decreased interest in industries perceived
as contributing to anthropogenic climate
change 44%)

¢) Increased demand for job security in
certain industries

Potential impact on workplaces:

a) Focus on zero energy transition for
workplace infrastructure and facilities (81%)

b) Increased demand for end products

c) May lead to reprioritisation of resource
development based on carbon content

AREEA 2024 MEGATRENDS



Increased focus on potential
solutions to resource constraints
through advanced recycling

and synthetic biology

The raw materials challenge expected as part leaching-based processing. As it needs less
of the net-zero transition is forecast to bring management and heavy machinery, it can
significant innovation. For example, advanced process low-concentration ores with reduced
recycling technologies could turn plastic waste effort, and results in less landscape damage.®
into valuable secondary raw materials to build

Australia’s circular economy?. In the oil and gas industry, synthetic biology

could also contribute to enhanced productivity

Th idl ing field of synthetic biol h
© rapicly growing ielc o Synthetic ploiogy has and reduced environmental impacts. Microbial

the potential to disrupt many industries, including

resources and energy. Synthetic biology involves enhanced oil recovery (MEOR) has received

the design and engineering of biological systems significant attention in recent years. Requiring

to create and improve processes less energy and fewer chemicals than traditional
and products. This technology methods, MEOR typically can be implemented
offers new ways of producing with low extra capital cost, no additional surface
almost everything from _ facilities and low toxicity.® Biosynthetics can

29 \ . o g
foods to fuels?. \ also play a role in remediation of crude

In the mining industry, oil-contaminated soil and related processes.™
synthetic biology
could help reduce the (
environmental impact of g
extracting metals from
underground deposits by
replacing cyanide-based
or other toxic extraction
methods with sustainable
alternatives. Bacteria-based
bio-leaching is also cheaper
than traditional crushing
and cyanide

Synthetic biology technologies could
potentially offer sustainable solutions for
many processes in the resources and energy
industry. While biosynthetics are expected to first
disrupt pharmaceutical and food industries, the
resources and energy industry can expect these
technologies within the decade.®

Consequently, there may be a high
demand for workers with skills in
synthetic biology.

18.___AREEA 2024 MEGATRENDS



Impact of the increased focus on potential solutions to resource
constraints through advanced recycling and synthetic biology
on workforces and workplaces

Impact of solutions to resource constraints Timeline of solutions to resource constraints

. T
—r e’

= Very much Medium  ® Very little H Already started 1-5years
B 5-10 years Beyond 10 years

Impacts from solutions to resource constraints

0% 20% 40% 60% 80%

Less traditional labourer roles, more
cutting-edge technology skill-based roles

Potential impact on workforces:

0) Decreased traditional labourer roles, more
cutting-edge technology skill-based roles
(75%)

b) Skills shortage in synthetic biology and
related sciences (38%)

Skills shortage in synthetic biology
and related sciences

Potential impact on workplaces:

a) Adaptation of facilities for synthetic biology

a . o
Adaptation of facilities for synthetic biology and related technology a ppllCOtIOhS (38 /°)

and related technolgy applications

AREEA 2024 MEGATRENDS



The Fourth Industrial Revolution is inspired by the
concept “Industrie 4.0”, a high-tech strategy for
the complete digitisation of industrial production.
The idea was introduced to the wider public in 2015
by the World Economic Forum, where it was the
theme of the 2016 annual meeting®.

Characterised by rapid technological innovation, the
Fourth Industrial Revolution is driven by technology
disruptions such as Big Data, analytics, cloud
computing, the Internet of Things (loT), 3D printing,
automation, wireless technologies, augmented and
virtual reality, and artificial intelligence®.

The Fourth Industrial Revolution is ongoing, with
many of the innovations significantly underway
and continuing to trigger structural changes in
many industries, including the resources and
energy sectorss.

Mining-related innovations of the

Fourth Industrial Revolution 2
include biomechanical

exoskeletons to give
miners super-strength
and endurance,
augmented reality-
enabled maintenance
with detailed remote

assistance,
» % i
R}

virtual reality
training

.
- .

N
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Technology innovations related
to the continuing Fourth
Industrial Revolution

T i,

87

for high-risk scenarios, wearable sensors for
measuring health and wellbeing, radio frequency
identification (RFID) tag systems to automate
reporting of malfunctioning equipment,
collaborative robots for strenuous and repetitive
tasks such as loading, 5G and loT mine networks
and analytics for prediction of production-
relevant events®’.

In the oil and gas industry, Fourth Industrial
Revolution new technologies include thermal
imaging drone inspections of pipelines, virtual
reality walkthroughs of offshore installations,
real time control of production and distribution,
integration of production data into 4D seismic
exploration models, drilling equipment with smart
sensors to aid decision-making, monitoring
systems to automate temperature control, real
time geolocation of moving assets, pipelines
with inbuilt smart leak detectors, smart
sensors for refinery process control and
b predictive analytics for demand forecast
and automated supply chain and

¢ production control®®.

\ The success of the Fourth Industrial
Revolution ultimately hinges
on the ability to integrate data
| with physical processes®,
l requiring significant upskilling
and restructuring of
production facilities.

7
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Impact of technology innovations related to the continuing
Fourth Industrial Revolution on workforces and workplaces

Impact of Fourth Industrial Revolution Timeline of Fourth Industrial Revolution

= Very much Medium ®Very little H Already started 1-5years
M 5-10 years Beyond 10 years

Impacts from Fourth Industrial Revolution

0% 20% 40% 60% 80% 100%
Increasing requirement for specialised
technology skills

Increasing value of up-/re-skilling, professional
development (PD), etc. provided by employer . .
Potential impact on workforces:

a) Increasing requirement for specialised
technology skills (81%)

b) Increasing value of up-/re-skilling,
I professional development (PD), etc.

Restructuring of production

provided by employer (9%)

Potential impact on workplaces:

‘ a) Switching to automation and digitisation (11%)
b) Restructuring of production (5%)

Switching to automatisation and digitisation

AREEA 2024 MEGATRENDS



Next-generation materials such as graphene and
other nanomaterials are further technology
with the potential to disrupt and
revolutionise the resources and
energy industry.

4 \ Nanomaterials are an amazing
\ class of materials with at least
/ one dimension in the range
of 1to 100 nm3. The name
originates from ancient Greek
(‘'nano” meaning “dwarf’), and
some use of nanomaterial
dates back to the Romans, with
the Lycurgus cup — a bicoloured
glass containing a nano silver-
gold alloy — the oldest known
nanomaterial®. Contemporary
nanotechnology was introduced
in 1959 by Nobel Prize laureate
Richard Feynman#® and has since
significantly expanded.

Nanomaterials can be produced
with outstanding magnetic,
electrical, optical, mechanical,
and catalytic properties, and
with exceptionally high surface

Next-generation smart, responsive
and lightweight materials

areas that surpass the utility of their non-nano
versions and offer many industrial applications®.

Nanomaterials can have many applications

in the oil and gas industry. These include
nano-enhanced drilling fluid, additives, plugging
agents and cements for optimised production
and enhanced wellbore stability*. Nanomaterials
also provide applications for electromagnetic
and temperature sensing and optical imaging
technologies for exploration and production.

A special nanomaterial is graphene, considered
the strongest yet thinnest material in the world
with the highest heat and electricity conductivity
of any material.

Graphene’s many applications*? include
sustainable energy applications, fuel cells*,
corrosion prevention** and energy storage*.
Thereare even methods to convert plastic wastes
into valuable 2D graphene-based materials*.

These applications are likely to increase and will
require workers skilled in latest advancements
of material science and nanotechnology —

and workplaces with upgraded infrastructure
and facilities.

AREEA 2024 MEGATRENDS
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Impact of next-generation smart, responsive and lightweight
materials on workforces and workplaces

Impact of next-gen materials Timeline of next-gen materials

H Very much Medium ®Very little ® Already started 1-5years
W 5-10 years Beyond 10 years

Impacts from next-gen materials

0% 10% 20% 30% 40% 50% 60%

Upgrading of infrastructure and facilities
with next-gen materials

Potential impact on workforces:
Requirements for workforce skilled in
material science and nanotechnology

a) Requirements for workforce skilled in material
science and nanotechnology (31%)

Potential impact on workplaces:

a) Upgrading of infrastructure and facilities for
use of next-gen materials (56%)

b) Change in technology and processes due to

Change in technology and processes due the use of next—gen materials (50%)
to the use of next-gen materials

AREEA 2024 MEGATRENDS



Custom industrial processes to deliver
bespoke application-specific materials

As material science, nanotechnology, robotics Another example is the dry tailings solution,

and Al progress, new avenues will open for reducing risks associated with wet tailings dams
customisation and automation of industrial and decreasing water usage®.

processes to specific needs and as yet

undiscovered material sources?. Along with skills shortages in robotics and Al,

th liferation of bespok lication-specifi
One use of application-specific materials in the © profiteratio poxe applicat pecitic

resources and energy industry is high-density moterials is likely to lead to potentially shorte.r
polyethylene abrasion-resistant plastic pipe, a lifecycles and therefore more demand for agile
cost-effective alternative to steel pipe for mining project management skills. Workplaces will also
and oil and gas, offering advanced corrosion need to be upgraded to accommodate rapid
resistance and light weight“e. reconfigurations for agile production.

24 __AREEA 2024 MEGATRENDS




Impact of custom industrial processes to deliver bespoke
application-specific materials on workforces and workplaces

Impact of bespoke Timeline of bespoke
application-specific materials application-specific materials

u Very much Medium mVery little M Already started 1-Syears
M 5-10 years Beyond 10 years

Impacts from bespoke application-specific materials

0% 10% 20% 30% 40% 50% 60%

Short-term projects and frequent change

More specialised technology jobs

Potential impact on workforces:

a) Requirements for workforce to have
robotics, Al and agile project management
skills (56%)

b) More specialised technology jobs (44%)

Upgrading facilities for agile production

and rapid reconfiguration C) Short-term projects and frequent chomge (25%)

Potential impact on workplaces:

a) Upgrading facilities for agile production
and rapid reconfiguration (50%)

Requirements for workforce
to have robotics, Al and agile
project management skills

AREEA 2024 MEGATRENDS



The term bio-revolution is applied both to the
basket of challenges presented by evolving
biological systems (including pandemics and
ageing demographics) and opportunities
resulting from next-generation applications of
biotechnology and related sciences®.

The COVID-19 pandemic highlighted challenges
such as heightened risk of infectious diseases and
pathogens resistant to modern antibiotics. The
resources and energy industry needs to adapt to
these escalating challenges.

The sector has shown adaptability and resilience in
its pandemic response®. However, post-pandemic,
it is facing a fundamentally new risk environment

Adapting to escalating challenges
posed by the post-pandemic
environment and pathogen evolution

with volatile demand for hydrocarbons and the
challenges of the energy transition®

These factors include market instability and
fluctuating demand, more production required
from reduced investments and smaller projects
with faster turnaround®:,

Investors are expecting improved results from
decreased resources, while increasingly focusing
on governance and ESG. This requires stakeholders
to create new partnerships and international
cooperation and dialogue®.

To remain competitive in these conditions,
companies must be prepared to comply with
higher hygiene and biosafety standards, and
upgrade infrastructure and facilities accordingly.

v N

—
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Impact of adapting to escalating challenges posed by the
post-pandemic environment and pathogen evolution on

workforces and workplaces

y

Impact of post-pandemic environment
and pathogen evolution

B Very much Medium B Very little H Already started
M 5-10 years

Impacts from post-pandemic environment
and pathogen evolution

0% 20% 40% 60% 80%

Higher hygiene and biossafety
standard expectations

Hygiene-conciousness of workforce

Upgrading of infrastructure and facilities to

higher hygiene and biosafety standards

Timeline of post-pandemic environment
and pathogen evolution

1-Syears
Beyond 10 years

Potential impact on workforces:

a) Higher hygiene & biosafety standard
expectations (69%)

b) Hygiene-consciousness of workforce (50%)

Potential impact on workplaces:

a) Upgrading of infrastructure and facilities
to higher hygiene and biosafety
standards (50%)

b) Change in technology and processes due to
the use of next-gen materials (50%)
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Percentage

Adapting to an ageing population,
growing burden of chronic disease

and changing psychological profile

Working-age & non-working-age population
annual growth rate comparison, Australia
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Year

Non working-age (0-14 years and 65+ years) Working-age (15-64 years)

Working-age and non-working-age population annual growth rate
comparison, Australia®. Source: Australian Bureau of Statistics, Twenty years
of population change 17/12/2020.

The Australian population is continuing to age®.
As shown in Figure 1, the working-age population
is declining, while the non-working age population
is increasing.

Moreover, the proportion of older people is
increasing®*, as shown for the example of over 65
and over 85-year-olds in Figure 2.

Australia’s population is expected to continue

to age for the foreseeable future. The number

of Australians aged 65 and over will more than
double, those aged 85 and over will more than
triple and centenarians are expected to increase
six-fold over the next 40 years®.

This demographic transformation will also
change the face of the workforce, requiring new
approaches to recruiting, retention and reskilling.

The challenges ahead encompass physical and
mental health. Almost 1 billion people worldwide
suffer from a mental disorder®s. Lost productivity
from anxiety and depression costs the global
economy US$1 trillion a year. Poor mental health
is forecast to cost the world economy about $6
trillion a year by 203055,
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Proportion of the population aged 65 and over®. Source: Australian Bureau of Statistics,
Twenty years of population change 17/12/2020.

A significant portion of the resources and energy
workforce is Fly In Fly Out (FIFO), with these workers
also faced with the challenges of remote sites
involving onsite accommodation and significant
isolation. Spare time and recreation are effectively
subsumed into the workplace, in contrast to
residential operations or workplaces where
employees get to leave at the end of the shift.

The FIFO dynamic is potentially detrimental in
multiple ways. First, psychosocial and mental health
issues may get ampilified, with incidents escalating.
Second, afflicted employees have nowhere to

go for release or relief — they are confined to

this environment. Last, where issues escalate

to an incident, an effective response may be
compromised by the difficulty accessing support.

The already significant challenge of low female
representation in the workforce is exacerbated at
remote sites.

In total, the challenges of increased age and
physical and psychological iliness profiles will
extend to the workforce and productivity —
requiring businesses to adapt and upgrade
facilities accordingly.



Impact of adapting to an ageing population, growing
burden of chronic disease and changing psychological profile
on workforces and workplaces

Impact of ageing population, growing Timeline of ageing population, growing
burden of chronic disease burden of chronic disease
and changed psychological risk profile and changed psychological risk profile

-

® Very much Medium ® Very little u Already started 1-5 years
B 5-10 years Beyond 10 years

Impacts from ageing population, growing burden of
chronic disease and changed psychological risk profile

0% 20% 40% 60% 80% 100%

More diverse workforce demographic ....|
Less young, more older workers, more
workers with disabilities and more
neurodiverse workforce
Potential impact on workforces:
More flexibility required to manage diverse O) More diverse workforce demogrophio (81%)
needs of workforce, potential productivity loss b) Decreased young more older workers

more workers with disabilities and more

neurodiverse workforce (81%)
c) More flexibility required to manage diverse

Requirements to ugrade facilities a ..
for aging/chronically ill/psychologically needs OI WOkaOI’C@, pOtenUOl prOdUCt'V'tY
distressed workforce loss (88 A)

Potential impact on workplaces:

Higher risk associated with workplace
injuries/illness

ageing/chronically ill/psychologically
distressed workforce (38%)

b) Higher risk associated with workplace
injuries/iliness

I a) Requirements to upgrade facilities for
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While the global population is in range of a
mobile broadband network, only one in three
people go online, mainly due to lack of access
to a device or skills®®. Therefore, online access
can still grow by two-thirds with such a surge
in interconnectedness to result in more fluid
boundaries and increasing opportunities

for business.

At the same time, conflict is on the rise. For
instance, in 2022 more than 125,700 worldwide
events of political violence took place, exposing
20% of the global population®’.

According to the The Armed
Conflict Location & Event
Data Project (ACLED)
Conflict Severity Index,
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Disrupted patterns of global
trade, geopolitical tensions,
and rising mistrust

which considers deadliness, danger, diffusion, and
fragmentation, 46 countries and territories are
currently experiencing severe levels of conflict®’.

Rising conflict, global trade disruptions from trade
wars and increasing protectionism contribute to
uncertainty by dampening global commodity
demand and disrupting the value chain of the
resources and energy industry®e.

Sanctions and protectionism can engender
instability and mistrust in the wider global
community which in turn can lead to market
uncertainty and volatility, hindering company
planning and operations®.

All these influences are likely to place
demands on workforce skill levels and lead to
workplace restructuring.




Impact of disrupted patterns of global trade, geopolitical
tensions, and rising mistrust on workforces and workplaces

Impact of disrupted patterns of Timeline of disrupted patterns of
global trade, geopolitical tensions, global trade, geopolitical tensions,
and rising mistrust and rising mistrust

m Already started 1-Syears

M Very much Medium ®Very little
B 5-10 years Beyond 10 years

Impacts from disrupted patterns of global trade,
geopolitical tensions, and rising mistrust

0% 20% 40% 60% 80% 100%

Changes to workforce availalbility
from migration

Additional competition for skilled
workers from Defence
Potential impact on workforces:

Y SP S G A a) Chonges to Woorkforce availability from
and site locations mlgrotlon (38/7)

b) Additional competition for skilled workers
from defence (31%)

Increased security and business continuity/ Potential ImPGCt on workplaces:
contigency planning . . g q
a) Increased security and business continuity/

contingency planning (81%)

b) Closures/restructures of office and site
locations (31%)

Marketing impacts C) Morketing impocts
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Increasing risk and uncertainty
due to structural shifts from the
Fourth Industrial Revolution

The major technological and economic
developments of the Fourth Industrial Revolution
such as Big Data, analytics, cloud computing, the
Internet of Things (loT), 3D printing, automation,
wireless technologies, augmented and virtual
reality and artificial intelligence®® will trigger
structural changes in many industries and industry
and market functions®.

These changes will impact the mining and oil and
gas industry?e.

The success of the Fourth Industrial Revolution
would ultimately culminate in developments
including fully automated mines, refineries, oil rigs
and pipelines®®.

Structural shifts from the Fourth Industrial
Revolution may also lead to changes in
availability of resources such as oil and gas,
as well as adjusted supply and demand due to
technological and economic developments®'.

These changes will impact workforce expectations
and require

upskilling and
restructuring.

-
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Impact of structural shifts from
the Industrial Revolution 4.0
and the other megatrends

H Very much Medium ®EVery little

Impacts from structural shifts from
the Fourth Industrial Revolution

0% 20% 40% 60% 80%

Increasing value of “future proof”
jobs to workers (i.e., up-/re-skilling, etc.)

Restructuring of production

Switching to automatisation and digitisation

Impact of increasing risk and uncertainty due to structural shifts
from the Fourth Industrial Revolution on workforces and workplaces

Timeline of structural shifts from
the Fourth Industrial Revolution

y =

® Already started 1-Syears
W 5-10 years

Beyond 10 years

Potential impact on workforces:

a) Increasing the value of “future proof” jobs
to workers (i.e, up-/re-skilling, etc.) (50%)

Potential impact on workplaces:

a) Switching to automatisation
and digitisation (69%)
b) Restructuring of production (31%)
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Increasing risk and uncertainty
due to structural shifts from the
climate crisis

The climate crisis will also bring uncertainty, and duration of heatwaves and in the number of
change — and structural shifts. heatwave days at the global scale from 1950762,
Half of the global population experienced Increasing heatwaves will impact outdoor workers,

especially in hotter climates and tropical latitudes
where heatstroke and dehydration are already
significant risks. This may require restructuring
the workday to avoid exposure to mid-day heat,
resulting in scheduling and workforce impacts.

record temperatures over the last decade, with
nearly 40% of the earth’s surface exposed to
record heat®2,

According to the Intergovernmental Panel on

Climate Change (IPCC), it is “virtually certain” If and when the problem worsens, people and
that “there have been increases in the intensity facilities may also need to relocate.
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Impact of increasing risk and uncertainty due to structural shifts
from the climate crisis on workforces and workplaces

Impact of uncertainty due to structural Timeline of uncertainty due to structural
shifts from the climate crisis shifts from the climate crisis

EVerymuch = Medium mVery little H Already started 1-Syears
W 5-10 years Beyond 10 years

Impacts from uncertainty due to structural
shifts from the climate crisis

0% 20% 40%

Closures/restructures of office and site locations

Potential impact on workforces:

a) Increasing impacts from harshness of
climate and exposure to emergencies like
floods and fires (no data collected)

b) Increasing value of jobs in locations
perceived to be free of climate impacts and
emergencies (no data collected)

Increased contingency planning for climate crisis Potential impqct on WorkpldceS:

a) Increased contingency planning for climate
crisis (38%)

b) Closures/restructures of office and site
locations (19%)
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Consumer and citizen demand
for trust, transparency, fairness
and environmental and social
governance (ESG)

People increasingly buy sustainability and
ethically, a trend embraced by more than 60% of
the population and growing by 10% each year®s.

Sustainable and ethical investments are soaring,
with environmental and social governance (ESG)
assets potentially surpassing $50 trillion in 2025%.

Organisations evolving their ESG priorities are
focusing on ethics and integrity, supply chain
security, resilience and transparency®.

There is a priority on transitioning workforces and
First Nations inclusion and empowerment, and a
spotlight on the dynamic political landscape and
expanding regulatory changes®s.

To thrive in this more trust- and ESG-focused
business climate, organisations need to embrace
transparency and ESG-related values and improve
the sustainability of their workplaces and facilities.
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Impact of consumer and citizen demand for trust, transparency, fairness
and environmental and social governance (ESG) on workforces and workplaces

Impact of demand for trust, Timeline of demand for trust,
transparency, fairness and ESG transparency, fairness and ESG

® Very much Medium mVery little H Already started 1-Syears
W 5-10 years Beyond 10 years

Impacts from demand for trust,
transparency, fairness and ESG

0% 20% 40% 60% 80%

More ESG roles and rise of their relevance
in workforce decision making

Potential impact on workforces:

a) Need for employers to embrace
transparency and ESG to remain
competitive in job market (69%)

Need for employers to embrace transparency
and ESG to remain competitive in job market

b) More ESG roles and rise of their relevance in
workforce decision making (63%)

¢) Changing structure of current workforce
hierarchy (44%)

Upgrades of facilities to increased
sustainability standards

i Changing structure of current workforce hierarchy -

Potential impact on workplaces:
a) Upgrades of facilities to increased
sustainability standards (38%)

b) Increasing demand from local communities
for more transparency and timely data

Increasing demand from local communities for
more transparency and timely data
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The COVID-19 pandemic and burgeoning technology
coalesced in an explosion of digitisation, telehealth,
online shopping and digital currencies.

Restricted by lockdowns, businesses and consumers
increasingly utilised digital technologies to provide
and purchase goods and services online®®.

E-commerce’s share of global retail trade went
from 14% in 2019 to about 17% in 2020°%.

As online services expanded into healthcare,

or virtual care, organisations developed
stronger support infrastructure and stepped-
up investments in digital health capabilities®”8.
The pandemic also accelerated digital currency
growth with consumers preferring contactless
payment methods®°7°.

In a seismic shift, employees and employers
recognised working from home as a
viable option in many industries”’2

Australians have grown to
value the flexibility of working
remotely — chiefly because

it eliminates commuting”.

With more working from
home, management
practices have
changed. More
emphasis is placed

on flexibility and

38 _AREEA 2024

Remote and digital work boom

agility, leadership, health and wellbeing’ and
improved productivity’4.

In 2021 almost half the workforce operated
from home’s7®,

With the pandemic over, working from home has
normalised. In 2023, the average number of days
worked from home varied significantly by state,
from 3 days in Victoria to 1 day in Western Australia”.

The practice is highly desired by prospective
employees, with “working from home” the most
sought search term on job search site Seek in 2022 7.

The 2022 Remote Work Report from HR platform
Employment Hero found 50% of hybrid and remote
employees would consider quitting their jobs if
required to return to the office full-time”.

Organisations are therefore challenged to
adapt to working from home and modify

workplaces accordingly.

Further upheaval will come from the
_digitisation boom. Australia is projected
. toneed 370,000 digital workers by 2026,
including digital experts, digitally-enabled
and digitally-informed workers®°.

The working from home and digitisation

boom has added workforce strain

from employee expectations and skills

shortages, while requiring significant
workplace adjustment.

b




workforces and workplaces

Impact of remote and digital work boom

H Very much Medium ®Very little

H 5-10 years

Impacts from remote and digital work boom
0% 20% 40% 60% 80% 100%
Workforce demands remote work,
flexiwork and WFH jobs
Quietly quitting out of traditional jobs -.
that do not provide flexibility
Demand for digitally skilled workforce ---
————
Change in management, leadership styles ----l
Adjustments in measures of productivity --
and output
Less demand for offices --.
More demand for scalable and ---
remote-ready IT infrastructure

Impact of the remote and digital work boom on

Timeline of remote and digital work boom

H Already started 1-Syears

Beyond 10 years

Potential impact on workforces:
a) Workforce demands remote work, flexiwork
and WFH jobs (93.8%)

b) Change in management, leadership styles
(81.3%)

c) Remote/WFH policies (68.8%)

d) bemand for digitally skilled workforce
(56.3%)

e) Adjustments in measures of productivity
and output (37.5%)

f) Quietly quitting out of traditional jobs that
do not provide flexibility (31.3%)

Potential impact on workplaces:

a) More demand for scalable and remote-
ready IT infrastructure (56.3%)

b) Decreased demand for offices (50%)
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Al reached human performance levels for image
recognition in 2015, speech recognition in 2017,
reading and handwriting recognition in 2018,
language understanding in 2020 and common
sense completion in 2023. However, interestingly,
Al still lags behind human performance in grade
school maths and code generation®.

Currently, Al is popular among Millennials and
Generation Z and largely used for search, research,
brainstorming and art®.

However, according to one source, GPT (an Al
model created by OpenAl), willimpact a tenth of
the work tasks of 60% of the US workforce, while
20% of employees will have 50% of their work
tasks affected?. Jobs with the highest exposure
require a degree and minimal on-the-job training.
They include writing, programming, information
processing, routine and repetitive work®3.

Al is thought to have the biggest impact on
professionals, educators and creatives®. Its
capabilities continue to evolve, with significant
improvements forecast for applications such as
generating novel patterns and categories, social and
emotional sensing, natural language understanding
and coordination with multiple agents8.

Along with the benefits come threats. In a survey of
professionals, the greatest workplace Al fears were
reduced accuracy (25%), widespread job loss (19%),
demise of the profession altogether (17%), data
security (15%) and loss of ethics (15%)es.

On 30 May 2023, the Centre for Al Safety published a
press release signed by more than 350 CEOs, experts,
scientists and celebrities highlighting the risks of AlEe.
The Centre of Al Safety’s co-founder Dan Hendrycks,
a 2022 PhD graduate in computer science from the
University of Berkeley in California, co-authored a

risk analysis paper®”. Chief among a list of threats
was Al weaponisation.®” While Al can help identify
cyberthreats, its misuse can create malicious code or
make phishing emails more sophisticated.

Less sensational — but of direct interest to HR
professionals — is the fear that increasing reliance on
automation and Al may decrease staff motivation

to maintain skills, leading to a shrinking knowledge
and skill base?. This has already played out in staff
shortages for legacy programming languages such
as COBOL and FORTRAN in the financial and nuclear
industry. More challenges are ahead wherever there
is an attempt to modernise legacy systems®8&°,
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Rising use of Al, autonomous technologies
and next-level process automation

Another concern is overly simplistic or suboptimal
goals that focus on profits at the cost of human
values like wellbeing. It begs speculation about
what could happen “if a sufficiently powerful Al
successfully optimises” such “flawed objectives to
an extreme degree”®. There are related issues: what
if Al decides on a goal strategy that runs contrary to
that of the company? If goals are achieved faster,
deception may be incentivised (e.g, in advertising).

Dynamic Al systems carry the risk of abetting
power-seeking behaviour. It has even been
ventured that Al leaders of the near future will rule
the world for decades to come®.

Finally, and importantly, looms the danger of

“a reduction in rationality due to a deluge of
misinformation” generated from potentially
questionable biased data or erroneous language
models®. While data becomes easier to access, its
veracity and provenance is harder to establish —
potentially leading to an erosion of consensus
reality. Retracting erroneous information is

often difficult or futile. For example, a significant
proportion of original research in areas like
psychology and medicine arrives at different
results when the experiment is repeated®>394%® Yet
research at these potentially questionable stages
is cited more frequently than when it has been
successfully corroborated by newer research®:®.

Al proliferation will have wide-ranging workforce
impacts. A 2013 Oxford university study estimated
Al and other computer technology would replace
47% of employees®. A 2017 McKinsey study found
the technology already exists to automate 50% of
worldwide work®.

In its 2020 Future of Jobs report, the World Economic
Forum calculated automation could displace 85
million jobs by 2025, (The same report noted 97
million new jobs could emerge from the rise of Al, a
net job gain).

In the 2023 edition of the same report, a structural
labour market churn of 23% of jobs is envisioned across
the next five years. Sixty-nine million new forecast

jobs are weighed against a predicted decline of 83
million jobs for a net decrease of 14 million jobs (2%)®.
Forty-two per cent of business tasks are likely to be
automated by 2027. Thirty-five per cent of reasoning
and decilsion-making and 65% of information and
data processing tasks will be automated.

Besides changing supply and demand and differing
skill expectations, Al will require adaptive business
processes and infrastructure.



Impact of Al and automation

® Very much Medium ®Very little

Impacts from Al and automation

0% 20% 40% 60% 80% 100%

Reduction in demand for routine workers ----l
Increasing demand for workers with Al,
autonomous and automation skills
Allowance for time for upskilling
and continuous learning
Increasing demand for IT infrastructure
suitable for Al and next-gen automation
Adapt business processes to Al
and automation

Removing workers from potentially
harmful/risky environments

Al has limitations - we need to be
critical thinkers

Impact of the rising use of Al, autonomous technologies and
next-level process automation on workforces and workplaces

Timeline of Al and automation

H Already started 1-Syears
W 5-10 years

Beyond 10 years

Potential impact on workforces:

a) Allowance for time for upskilling and
continuous learning (100%)

b) Reduction in demand for routine workers (81%)

c) Increasing demand for workers with Al,
autonomous and automation skills (81%)

Potential impact on workplaces:

a) Adapting business processes to Al and
automation (75%)

b) Increasing demand for IT infrastructure
suitable for Al and next-gen automation (69%)

c) Allowance for time for upskilling and
continuous learning

d) Removing workers from potentially harmful/
risky environments

e) Al has limitations - we need to be
critical thinkers
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To comprehend how far Artificial
intelligence (Al) has come, the following
passage explaining generative Al -
itself produced using generative Al.

Generative Al, or Generative Artificial Intelligence,
refers to a class of artificial intelligence systems
and models that are designed to generate new
data, often in the form of text, images, audio,

or other types of content, that is similar to or
consistent with existing data. These Al systems are
capable of producing creative and novel outputs
based on patterns and information learned from a
dataset during training. Here are some key aspects
of generative Al:

1. Learning from Data: Generative Al models
are trained on large datasets, which can be
composed of various types of information, such
as text, images, or even raw data like stock
prices or medical records. During training, the Al
system learns statistical patterns, structures, and
relationships within the data.

. Creativity and Novelty: One of the defining
features of generative Al is its ability to generate
content that is not copied directly from the
training data but is instead novel and creative.
This allows generative Al to produce new and
unique outputs based on the knowledge it
has acquired.

. Variability: Generative Al models can produce
a wide range of outputs for a given input or
prompt, demonstrating variability in their
responses. This variability can be controlled or
influenced by adjusting various parameters
or conditions.

. Applications: Generative Al has found
applications in various domains, including
natural language processing (NLP), computer
vision, music composition, art generation, and
more. Some well-known examples of generative
Al models include GPT-3 for text generation,
GANs (Generative Adversarial Networks) for
image generation, and DALL-E for creating
images from textual descriptions.

. Challenges: Generative Al also faces challenges,
including ethical concerns related to the
generation of potentially harmful or misleading
content, biases learned from training data,
and the need for responsible deployment
and regulation.

. Training: Training generative Al models often
requires substantial computational resources
and large datasets. Advanced models like GPT-3,
for example, are trained on massive amounts of
text data and can have billions of parameters.

Generative Al has shown promise in various
creative and practical applications, but it also
raises important questions about ethics, privacy,
and the potential consequences of deploying Al
systems that can create content autonomously.

It is important to consider the ethical implications
and societal impact of generative Al as it continues
to evolve and be integrated into various industries
and technologies.
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Rising use of virtual reality
and augmented reality

Virtual and augmented reality technologies are on
the rise'®> and may benefit not only early-adopter
younger generations but the ageing population'

These technologies also have far-reaching
application in the resources and energy industry.

Virtual Reality (VR) immerses the user in a
computer-generated, three-dimensional virtual
environment using interactive devices'®.

Augmented Reality (AR) enhances the real world
by superimposing computer-generated digital
information, providing a composite view4.

Virtual and augmented reality can improve
safety and efficiency in the resources and energy
industry through training, modelling, visualisation
and remote operation, especially for complex
information and concepts'®s.

The applications can also make design
and maintenance more efficient by
allowing employees to interact with
virtual models and reduce the need for
physical interfaces'.

Sustainable development also stands

to benefit from virtual and augmented
reality, which is of particular interest to the
mining industry'.

To reap the benefits of virtual and augmented
reality, the right technologies must be enabled with
support systems established and local knowledge
employed - challenging workplaces to adapt.
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Impact of the rising use of virtual reality and augmented reality
on workforces and workplaces

Impact of VR and AR Timeline of VR and AR
¥ Very much Medium ®Very little M Already started 1-Syears
M 5-10 years Beyond 10 years
Impacts from VR and AR

0% 10% 20% 30% 40% 50% 60%

Requirement to adapt business
processes to VR/AR

Less demand for on-location presence

Increasing demand for VR/AR-skills Potential impact on workforces:

a) Increasing demand for VR/AR skills (56%)

b) Allowance for time for upskilling and
continuous learning (50%)

c) Increasing demand for VR/AR use for training,
assisted remote maintenance etc. (44%)

d) Decreased demand for on-location
presence (38%)

Increasing demand for VR/AR use for training,
assisted remote maintenance etc.

Allowance for time for upskilling
and continuous learning

Potential impact on workplaces:

a) Requirement to adapt business processes to
Increasing demand for IT infrastructure \/R/AR (50%)

sultable for VR/AR b) Increasing demand for IT infrastructure
suitable for VR/AR (44%)
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Next-generation computing refers to a group
of technologies including quantum computing,
neuromorphic computing and neural networks
using machine learning to develop software.

Related to these technologies is virtualisation,
referring to the creation of a virtual (software-
based) abstraction layer on top of computer
hardware, storage devices or network resources and
allowing multiple virtual environments to coexist and
operate on the same physical hardware'”’.

Virtual desktop infrastructure (i.e, multiple desktop
environments run off a central server and requiring
only “thing clients” or low specification terminals)
and “virtual machines” (for running emulations

of non-native operating systems on hardware
platforms not designed for it) are already
ubiquitous. Other applications include virtual
networks and virtual storage and data centres'®”.

Virtualisation benefits include lower IT expenses,
reduced downtime and disaster recovery,
increased efficiency and productivity, independent
development environments not impacting
production and reduced energy expenditure and
carbon footprint©e.

Digital transformation has long
contributed to data-driven
operations and supply
chain optimisation, with
improved and faster
insights, improved
transparency and
operational efficiency,
more agile processes,
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Next-generation computing

improved safety and regulatory compliance,
enhanced flexibility and reduced cost'®®.

Oilfield and mining operations can be optimised
with flexible and scalable cloud-based service
platforms, simplified and more efficient training
and scheduling applications, tools with intuitive and
familiar user interfaces, role-based customisation
of applications and information sharing across
organisational and geographic boundaries.®®

These technologies are transforming the resources
and energy industry, with oil and gas companies
projected to spend up to $12 billion by 2023 on
cloud computing and analytics™.

McKinsey’s work with the oil and gas sector
suggests offshore operators can reduce costs -
including operational and capital expenditures —
by 20 to 25% per barrel through connectivity to
deploy digital tools and analytics".

All new technologies — not just next-generation
computing — will require training, placing higher
demand on companies’ learning and development
capabilities™. According to estimates, around 40% of
workers will need retraining for at least six months"™.
Other research forecasts 30% more time needed to
learn on the job™.

While increasing next-generation computing and
related technologies holds great promise for the
resources and energy industry,
the workforce needs to be
upskilled accordingly and
workplace infrastructure
adapted.




Impact of next-generation computing on
workforces and workplaces

Impact of next generation computing Timeline of next-generation computing

= Very much Medium ®mVery little H Already started 1-Syears
W 5-10 years Beyond 10 years

Impacts from next generation computing

0% 20% 40% 60% 80%

Increasing demand for next-gen
computing-skilled workforce

a) Increasing demand for next-gen
computing-skilled workforce (69%)

b) Allowance for time for upskilling and

continuous learning (38%)
Increasing demand for IT infrastructure suitable

for next-gen computing

Potential impact on workplaces:

a) Increasing demand for next-gen computing
IT infrastructure (69%)

b) Adapting business processes to next-gen

1 o,
Requirement to adapt business processes to CompUtmg (3] A’)
next-gen computing

Allowance for time for upskilling
and continuous learning . .
Potential impact on workforces:
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Enhanced connectivity through
Web 3.0, 5G and loT

Fifth-generation (5G) broadband cellular networks
and the Internet of Things (IoT) will enhance
communication through faster connectivity across
longer distances, with exponentially quicker
downloads and latency for smart devices and
distributed infrastructure - bringing together cloud
and edge computing to boost speed and agility.

Part of this bold connectivity is Web 3.0: a new
iteration of the World Wide Web encompassing
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decentralisation, blockchain technologies and
token-based economics™.

According to McKinsey, utilising enhanced
connectivity to optimise drilling and production
throughput and improve maintenance and field
operations could add $250 billion of value to the
industry’s upstream operations by 2030™.

Once again, to fully reap the benefits, the
resources and energy industry must upskill
workforces and upgrade workplaces and facilities.




Impact of enhanced connectivity through Web 3.0, SG
and loT on workforces and workplaces

Impact of improved connectivity Timeline of improved connectivity
(Web 3.0, 5G and IOT, cloud and edge computing) (Web 3.0, 5G and IoT, cloud and edge computing)

B Very much Medium B Very little H Already started 1-Syears
B 5-10 years Beyond 10 years

Impacts from improved connectivity
(Web 3.0, 5G and loT, cloud and edge computing)

0% 20% 40% 60% 80%

Increasing demand for IT infrastructure suitable
for web 3.0, 5G and loT

Increasing demand for blockchain, 5G
and loT-skilled workforce

Potential impact on workforces:

o)) Increasing demand for blockchain, 5G
and loT-skilled workforce (50%)

b) Allowance for time for upskilling

Allowance for time for upskilling and continuous |eol’ning (50%)

and continuous learning
Potential impact on workplaces:
a) Increasing demand for IT infrastructure

suitable for web 3.0 5G and 10T (69%)

b) Adapting business processes to
decentralisation, blockchain, 5G
and loT (38%)

Adapting business processes to decentralisation,
blockchain, 5G and loT
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Trust architecture to defend
against cyberattacks

Cyberattacks are on the rise in Australia, with
cybercrime reports increasing from one every
eight to one every 7 minutes (i.e, 13%) between
2021 and 2022". The cost per attack has risen

by 14%, averaging $39,000 for small business,
$88,000 for medium business, and over $62,000
for large businesses"s. Public reporting of software
vulnerabilities has increased by 25% worldwide".

The resources and energy industry is becoming a
target for cyberattacks. Risks are growing as the
industry employs more connected technology and
yet the industry’s cyber maturity is relatively low".

A new trust architecture is required to defend against
attacks: distributed-ledger technologies such as
blockchain and “zero-trust security” approaches to
preventing data breaches can help mitigate cyber
risks in the resources and energy industry, keeping
people and assets safe and operations reliable™.

Trust architecture can help prevent infrastructure
sabotage, espionage and data theft with
comprehensive cybersecurity solutions""s,

As cyberattacks become more prevalent and
sophisticated, organisations need to adapt workforce
skills, business processes and facilities and ensure
contingency and business continuity planning.
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Impact of trust architecture to defend against
cyberattacks on workforces and workplaces

Impact of trust architecture Timeline of trust architecture
and cyberattacks and cyberattacks

Z

B Very much Medium  HVery little u Already started 1-5years
H 5-10 years Beyond 10 years

Impacts from trust architecture and cyberattacks

0% 20% 40% 60% 80%

Adapting business processes to cyber security,
distributed-ledger technology

Increasing demand for cyber security,
distributed-ledger technology-skilled workforce

Potential impact on workforces:

a) Increasing demand for cyber security,
distributed-ledger technology-skilled
workforce (75%)

b) Adjusting to stricter security protocols and
processes (69%)

c) Allowance for time for upskilling and
continuous learning (44%)

Adjusting to stricter security
protocols and processes

Increased contingency planning for cyber attacks

Potential impact on workplaces:

a) Adapting business processes to cyber
security, distributed-ledger technology (75%)

Allowance for time for upskilling
and continuous learning

b) Increased contingency planning for

\ cyberattacks (75%)
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Devaluation of raw in favour
of aggregated data

The Big Data trend has reached the resources
and energy industry'?°.

As the proliferation of data increases to its

limits, with data privacy regulations covering

more industries and data science and analytics
maturing, raw data will become devalued in favour
of high-level aggregated data®’.

This may diminish budgets for analytics, while pressing
the need for more densely aggregated data™.

Aggregated data can help businesses make
more informed decisions by providing accurate
and summarised information, reducing the time
and effort required to analyse large datasets and
bringing focus to more strategic tasks'?2.

Aggregated data can also help resource and
energy companies improve their operations via
more accurate and timely information about
assets, resources and processes, and bridging the
gap between acquisition, monitoring, evaluation
and control's,

However, Big Data and the desire for aggregated
data may also present challenges for resources
and energy companies, such as workforce
upskilling and investment in the new technologies
and processes to aggregate and analyse data,
when the budget for analytics is shrinking.
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Impact of devaluation of raw in favour of aggregated data
on workforces and workplaces

Impact of devaluation of raw data Timeline of devaluation of raw data

=

= Very much Medium ®Very little H Already started 1-Syears
W 5-10 years Beyond 10 years

Impacts from devaluation of raw data

0% 20% 40% 60% 80%

Shrinking budget for analytics
departments juxtaposed on increasing
demands for aggregated data

Potential impact on workforces:

a) Increasing demand for big data and
analytics skills (75%)

b) Allowance for time for upskilling and
continuous learning
Potential impact on workplaces:

Increasing demand for big data a) Increasing demands for aggregated
and analytics skills data (]9%)
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SUMMARY

Megatrends: Estimated Severity
and Timing of Impact

Estimated Impacts of Megatrends on

® Very much Medium m Very little

Climate change

Net-zero transition

Solutions to resource constraints

Fourth Industrial Revolution

Next-gen materials

Bespoke application-specific materials

Post-pandemic environment and pathogen evolution

Ageing population, growing burden of chronic disease
and changed psychological risk profile

Disrupted patterns of global trade, geopolitical tensions,
and rising mistrust

Structural shifts from the Fourth Industrial Revolution
and the other megatrends

Uncertainty due to structural shifts from the climate crisis

Demand for trust, transparency, fairness and ESG

Remote and digital work boom

Al and automation

VR and AR

Next-generation computing

Improved connectivity (Web 3.0, 5G and loT, cloud
and edge computing)

Trust architecture and cyberattacks

Devaluation of raw data

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100¢
Proportions of Respondents

54 AREEA 2024 MEGATRENDS



Estimated Timelines of Megatrends on

u Already started 1-5 years B 5-10 years

o
R

10% 20% 30% 40% 50% 60% 70%
Proportions of Respondents

Beyond 10 years

B Cimote change

Net-zero transition

Solutions to resource constraints

_ Fourth Industrial Revolution

Next-gen materials
Bespoke application-specific materials

Post-pandemic environment and pathogen evolution

Ageing population, growing burden of chronic disease
and changed psychological risk profile

Disrupted patterns of global trade, geopolitical tensions,
and rising mistrust

Structural shifts from the Fourth Industrial Revolution
and the other megatrends

Uncertainty due to structural shifts from the climate crisis
Demand for trust, transparency, fairness and ESG
Remote and digital work boom
- Al and automation
VR and AR
- Next-generation computing

_ Improved connectivity (Web 3.0, 5G and IoT, cloud

and edge computing)

- Trust architecture and cyberattacks

- Devaluation of raw data

80% 90% 100%
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Megatrends: Summary of Impacts

on Workforces and Workplaces

MEGA-
TRENDS

CLIMATE CHANGE ADAPTATION, NET-ZERO

FOURTH
INDUSTRIAL
REVOLUTION

MATERIALS REVOLUTION

BIO-REVOLUTION

SUB-TRENDS

Adapting to climate
change and
increasing frequency
and impact of
natural disasters

IMPACT ON WORKFORCES*

- Eco anxiety in the workforce

+ Work locations being assessed on harshness of
climate and exposure to emergencies such as
floods and fires

+ Higher demand for certain resources driving
demand on labour/skills

IMPACT ON WORKPLACES*

Asset re-evaluations and relocations

Impact on biodiversity and Indigenous/First
Nations communities

Shift in purpose and business direction
Client impacts

Disconnect between public needing/using
resources and not understanding the climate
trade-off

Internal carbon pricing to ensure full cost of
capital is explored

Permits to access undeveloped resources
and exploration will become more difficult
and will also present opportunities to invest
in renewables

Readiness for carbon neutral

The net-zero
transition

« Skills shortages in green technologies

- Decreased interest in industries perceived as
contributing to anthropogenic climate change

Increased demand for job security in
certain industries

Focus on zero energy transition for workplace
infrastructure and facilities

Increased demand for end products

May lead to reprioritisation of resource
development based on carbon content

Increased focus on
advanced recycling &
synthetic biology

Decreased traditional labourer roles, more
technology skill-based roles

Skills shortage in synthetic biology and
related sciences

Adaptation of facilities for synthetic biology and
related technology applications

Technology
innovations related to
the continuing Fourth
Industrial Revolution

Increasing requirement for specialised
technology skills

Increasing value of up-/re-skilling, professional
development (PD), etc. provided by employer

Switching to automation and digitisation

Restructuring of production

Next-generation
smart, responsive
and lightweight
materials

Requirements for workforce skilled in material
science and nanotechnology

Upgrading of infrastructure, facilities for
next-gen materials

Change in technology and processes due to
next-gen materials

Custom industrial
processes to deliver
bespoke application-
specific materials

« Requirements for workforce to have robotics, Al

and agile project management skills

More specialised technology jobs

Short-term projects and frequent change

Upgrading facilities for agile production and
rapid reconfiguration

Adapting to
post-pandemic
environment,
pathogen evolution

Higher hygiene & biosafety standard
expectations

Hygiene-conciousness of workforce

Upgrading of infrastructure and facilities to
higher hygiene and biosafety standards

Adapting to an
ageing population,
growing burden

of chronic disease
and changed
psychological

risk profile

More diverse workforce demographic

Decreased young, more older workers, more

workers with disabilities and more neurodiverse

workforce

More flexibility required to manage diverse
needs of workforce, potential productivity loss

Requirements to upgrade facilities for ageing/
chronically ill/psychologically distressed
workforce

Higher risk associated with workplace injuries/
illness
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MEGA-
TRENDS

UNCERTAINTY

TRUST &
GOVERNANCE

DISRUPTIVE IT TRENDS

SUB-TRENDS

Disrupted patterns
of global trade,
geopolitical tensions,
rising mistrust

IMPACT ON WORKFORCES*

» Changes to workforce availability from migration

+ Additional competition for skilled workers
from Defence

IMPACT ON WORKPLACES*

« Increased security, business continuity,
contigency planning

Closures/restructures of office and site locations

Marketing impacts

Increasing uncertainty
due to structural shifts
from the Fourth Industrial
Revolution

« Increasing value of “future proof” jobs to
workers (i.e., up-/ re-skilling, etc.)

Switching to automation and digitisation

Restructuring of production

Increasing risk and
uncertainty due to
structural shifts from the
climate crisis

Increasing impacts from harshness of climate
and exposure to emergencies like floods and
fires (no data collected)

Increasing value of jobs in locations perceived to
be free of climate impacts and emergencies (no
data collected)

Increased contingency planning for climate
crisis

Closures/restructures of office and site
locations

Consumer and
citizen demand for
trust, transparency,
fairness and increased
environmental and
social governance (ESG)

Need for employers to embrace transparency
and ESG to remain competitive in job market

More ESG roles and rise of their relevance in
workforce decision making

Changing structure of current workforce hierarchy

Upgrades of facilities to increased
sustainability standards

Increasing demand from local communities
for more transparency and timely data

Remote and digital
work boom

Workforce demands remote work, flexiwork
and work from home (WFH) jobs

Change in management, leadership styles

Remote/WFH policies

Demand for digitally skilled workforce

Adjustments in measures of productivity
and output

Quietly quitting out of traditional jobs that do not
provide flexibility

More demand for scalable and remote-ready
IT infrastructure

Decreased demand for offices

Rising use of Al,
autonomous
technologies and
next-level process
automation

Allowance for time and resources for upskilling
and continuous learning

Reduction in demand for routine workers

Increasing demand for workers with Al,
autonomous and automation skills

Adapting business processes to Al
and automation

Increasing demand for IT infrastructure suitable
for Al and next-gen automation

Time allowance for upskilling and
continuous learning

Removing workers from potentially harmful/risky
environments

Al has limitations — we need to be critical thinkers

Rising use of virtual
reality (VR) and
augmented reality (AR)

Increasing demand for VR/AR skills

Time allowance for upskilling and
continuous learning

Increasing demand for VR/AR use for training,
assisted remote maintenance etc.

Decreased demand for on-location presence

Requirement to adapt business processes to
VR, AR

Increasing demand for IT infrastructure
suitable for VR/AR

Next-generation
computing

Increasing demand for next-gen computing-
skilled workforce

Time allowance for upskilling and
continuous learning

Increasing demand for next-gen computing
IT infrastructure

Requirement to adapt business processes to
next-gen computing

Enhanced connectivity
through Web 3.0, 5G and
Internet of Things (IoT)

Increasing demand for blockchain, 56 and
loT-skilled workforce

Time allowance for upskilling and
continuous learning

Increasing demand for IT infrastructure
suitable for web 3.0, 5G and loT

Adapting business processes to
decentralisation, blockchain, 5G and loT

Trust architecture
to defend against
cyberattacks

Increasing demand for cyber security,
distributed-ledger technology-skilled workforce

Adjusting to stricter security protocols
and processes

Time allowance for upskilling and
continuous learning

Adapting business processes to cyber
security, distributed-ledger technology

Increased contingency planning for
cyber attacks

Devaluation of
raw in favour of
aggregated data

Increasing demand for big data and
analytics skills

Time allowance for upskilling and
continuous learning

« Increasing demands for aggregated data

* ltems in bold font have been rated as important by 50% or more of respondents.

AREEA 2024 MEGATRENDS

57



AREEA’s advisory team assist resources and energy
employers nationally with workforce planning, attraction
and retention and all related policies and procedures.

To understand how the AREEA team can assist please contact
membership@areea.com.au or phone your local AREEA office
or 1800 627 771.
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