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CEO Foreword

About
this Industry Outlook

Energy and utilities are an essential part of our daily lives and
business operations. From lighting, cooling and heating,
to the gadgets, computers and appliances we use in homes,
offices, or factories, energy and utilities industries play a vital role.
The energy and utilities industries
that Australian Industry
Standards (AIS) supports
(Electrotechnology; Electricity
Supply Industry [ESI] Generation;
ESI Transmission, Distribution
and Rail; Gas; and Water) make
significant contributions to
Australia’s economic prosperity.
Together, they employ over
465,000 people, generating an
annual revenue of over $165
billion in 2021-22.
The disruptions caused by the
COVID-19 pandemic have had
less impact across the energy
and utilities industries than
other industries. The industry
maintained critical infrastructure
and essential services required
to enable cities and towns
to continue to function. This
can also be attributed to the
commitment and resilience of
these workforces. Recently, the
supply of electricity and gas
have not been stable, and the
prices have been increasing.
The government and industry
stakeholders are working closely
together to alleviate
the situation.
The adoption of digital
technologies and systems have
gained pace as a result of the
pandemic. These industries are
using more sensors, and digital
technologies to monitor their
operations and conduct asset
maintenance more efficiently.
Digital technologies have
benefited energy consumers who
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use their smart devices to monitor
their energy consumption.
Digital technologies have also
provided a wealth of data which
offer more visibility on industry
operations. Data analytics
capability, artificial intelligence
and machine learning, will help
industry operators to predict
energy demand or even asset
faults which will lead to
cost reduction and
operational efficiency.
Energy and utilities industries
are transitioning to renewable
energies and low emission
technologies. The renewables
accounted for 32.5% of total
electricity generation in Australia
in 2021. The installation of solar
PV and battery storage systems
have grown significantly. The
workforce will require ongoing
skills development in the
operation and maintenance
of renewable systems and
technologies. Hydrogen is also
gaining more traction which
will have enormous benefits
and applications in numerous
industries and sectors.
The recent natural disasters
in Australia impacted energy
security and water industry
operations, and these types of
events will continue to do so.
Therefore, these industries are
planning for mitigating future
disruptions caused by climate
change and natural disasters.

This Industry Outlook presents a ‘whole
of industry’ view about opportunities,
challenges, and workforce
development needs.

Our research has identified five
megatrends which have and
will continue to impact the
energy and utility industries.
Strategic planning and workforce
development are among the keys
to meeting the challenges and
opportunities presented by these
megatrends. The significance of
training and skills development
have never been more important.
A future-ready and agile workforce
with transferable skills will enable
greater workforce mobility and
increased efficiency across
multiple industries.

The Outlook is deliberately brief and does not seek to identify
every issue within every sector. It is a snapshot of a continually
evolving story that is intended to alert and inform a wide
audience and enhance industry’s capacity to act.
The Outlook is based on extensive industry consultation
and research via the Industry Reference Committees for
Electrotechnology; ESI Generation; ESI Transmission,
Distribution and Rail; Water; and Gas. Australian Industry
Standards gratefully acknowledges the insightful contributions
from the IRC members and industry stakeholders.

The Australian Vocational
Education and Training (VET)
system plays a vital role in
supplying a skilled workforce
and contributing to the economy.
The VET system is undergoing
significant reforms and will see
the establishment of Industry
Clusters to give industry a
stronger, more strategic voice
and broader role in VET. AIS
supports the establishment of
these clusters as they enable the
industry to work more closely
with the VET sector to better align
training skills development with
workplace needs and create a
viable and skilled workforce.

Paul Walsh, CEO
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Fast Facts
Electrotechnology

ESI Generation

ESI TDR

Gas

Water

159,000 +

32.5%

850,000 km

5M+

Total water usage

electricians in 2021

total electricity generation
from renewables

of distribution grid

homes connected to gas network

45,000 km

18 M +

of transmission grid

residential gas appliances

3M+

8%

solar PV systems in Australia
as of January 2022

increase in natural
gas production

900 km

81 M

of electricity transmission
line to be added via
EnergyConnect project

tonnes of LNG exported in 2021

+4.6%

Increase from the previous year

+4.8%

Increase from the previous year

389,577
rooftop solar systems
installed in 2021
+2.9

Increase from the previous year

59.1%
total electricity generation
from coal
-2.9%

decrease from the previous year

34,731
household batteries installed
in 2021
+45.9%

Increase from the previous year

37.2%
total renewable energy
generation small & large
scale solar

58.1 M
pieces of equipment
delivering refrigeration
and air-conditioning services

51,928
apprentices in training in 2021
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35.9%

Industry

22%
11%

Agriculture

67%

145
gigalitres total recycled water
used in major urban centres

635
trainees in training in 2021

+2%

Increase from the previous year

+2.8%

Increase from the previous year

Urban supply

1,146

119

apprentices in training in 2021

apprentices in training in 2021

total renewable energy
generation by wind

20%
of water used by households

14,270
gigalitres water use in 2019-20

68
large-scale renewable projects
under construction or financially
committed at the end of 2021

For sources, refer to the reference page.
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Industry

OVERVIEWS

Electrotechnology
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ESI Generation

ESI TDR

8

Gas
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Industry Overviews

Electrotechnology
The Electrotechnology industry includes the design, maintenance, installation and repair for all electrical
and electronic equipment. The technology stretches across many sectors including renewables,
domestic and commercial refrigeration and air-conditioning, mining, manufacturing, communications,
and construction.
The Electrical Services industry (a subsector within Electrotechnology) involves electrical wiring or
fittings in buildings and other construction projects, and repair and maintenance of existing electrical
equipment and fixtures. The Electrotechnology industry is a $91.97 billion revenue industry employing
over 359,000 people.

$91.97 B

359,211

+
$32.51 B

Reported by ABS

Revenue

Gender Distribution

Employment 2022

4.0%

82.9%

Employment Growth to 2027

Value Added to GDP

Male

Reported by IBISWorld

78,409

Employment
by State
2022

Enterprises

VIC

30.1%

NSW

30.1%

QLD
WA
SA

Business Composition

97.9%

2.0%

0.1%

Small

Medium

Large

20.0%

17.1%

Female

Skills Standards

9.0%
6.9%

TAS

1.8%

ACT

1.4%

NT

0.7%

537

54

80

172

Units of
Competency

Skill
Sets

Qualifications

RTOs

For sources, refer to the reference page.
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Industry Overviews

ESI Generation
The ESI Generation industry has an estimated annual revenue of $14.47 billion, adding $3.25 billion
to the Australian economy in 2021. The industry employs over 17,000 people across fossil fuel and
renewable generation. Although the demand for electricity is expected to increase over the next five
years, public concern about the environment represents a significant challenge for the industry. This
will continue to drive the development of reliable renewable energy, which will be a major focus into the
future. The industry covers occupations involved in plant operations and support, system operations,
wind generation maintenance, and electrical and mechanical maintenance.

$14.47 B

17,416

+
$3.25 B

Reported by ABS

Revenue

Gender Distribution

Employment 2022

12.5%

77.9%

Employment Growth to 2027

Value Added to GDP

Male

Reported by IBISWorld

1,311

Employment
by State
2022

Enterprises

Business Composition

95.9%

3.9%

0.2%

Small

Medium

Large

22.1%

VIC

Female

27.9%

NSW

23.1%

QLD

23.1%

WA

14.9%

SA

4.7%

NT

2.4%

TAS

2.0%

ACT

1.8%

Skills Standards

204

4

11

39

Units of
Competency

Skill
Sets

Qualifications

RTOs

For sources, refer to the reference page.
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Industry Overviews

ESI Transmission,
Distribution and Rail
The ESI Transmission, Distribution and Rail (ESI TDR) industry refers to Australia’s infrastructure
networks that are used to transport high-voltage electricity from generators to distribution networks;
and then directly to domestic and industrial users. The ESI TDR industry accounts for $18.12 billion in
revenue and employs over 44,000 people. The industry covers occupations involved in transmission
structure and line assembly, transmission overhead (erection of towers, poles, structures and
associated hardware), and distribution cable jointing.

$18.12 B

44,596

+
$12.31 B

Reported by ABS

Revenue

Gender Distribution

Employment 2022

1.2%

74.6%

Employment Growth to 2027

Value Added to GDP

Male

Reported by IBISWorld

130

Employment
by State
2022

Enterprises

Business Composition

81.5%

6.9%

11.5%

Small

Medium

Large

NSW

Female

35.4%
26.0%

VIC
QLD

25.4%

19.7%

WA

7.3%

SA

6.1%

TAS

2.9%

NT

1.5%

ACT

1.1%

Skills Standards

195

18

14

362

Units of
Competency

Skill
Sets

Qualifications

RTOs

For sources, refer to the reference page.
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Industry Overviews

Gas

The Gas Supply industry is divided into four sectors: industrial gas suppliers, retailers that buy and
sell gas, transmission operators that transport gas from production facilities to the entry point of the
distribution network, and distributors that operate the networks that carry gas to the end user.
The industry is forecasted to generate $15.96 billion for the Australian economy through FY 2021-22
and employs more than 13,000 people. Forecast employment growth is expected to be at 3.2% over
the next five years, resulting in a steady demand for a skilled workforce. Future industry requirements
include the need to upskill the existing workforce to keep up with the demands of changing technology
entering the market.

$15.96 B

13,110

+
$3.98 B

Reported by ABS

Revenue

Gender Distribution

Employment 2022

3.2%

80.6%

Employment Growth to 2027

Value Added to GDP

Male

Reported by IBISWorld

275

Employment
by State
2022

Enterprises

Business Composition

93.5%

4.4%

2.2%

Small

Medium

Large

WA

Female

35.9%
29.0%

QLD
VIC

19.4%

17.7%

NSW

6.9%

SA

6.6%

NT

2.7%

TAS

1.3%

ACT

0.0%

Skills Standards

113

9

5

14

Units of
Competency

Skill
Sets

Qualifications

RTOs

For sources, refer to the reference page.
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Industry Overviews

Water
The Water industry in Australia has an estimated annual revenue of $25.15 billion, adding $12.70
billion to the Australian economy in 2021-22. The industry employs over 30,000 people across its subsectors: water supply, sewerage, drainage services and pipeline transport (water). The industry covers
occupations involved in water industry operations (generalist, treatment, networks, source, irrigation,
hydrography, trade waste), treatment (drinking water, waste water), and irrigation.

$25.15 B

30,770

+
$12.70 B

Reported by ABS

Revenue

Gender Distribution

Employment 2022

7.4%

71.5%

Employment Growth to 2027

Value Added to GDP

Male

Reported by IBISWorld

824

Employment
by State
2022

Enterprises

Business Composition

92.1%

5.5%

2.4%

Small

Medium

Large

NSW

Female

33.5%
28.6%

VIC
QLD

28.5%

15.1%

WA

12.7%

SA

4.8%

TAS

2.4%

NT

1.6%

ACT

1.3%

Skills Standards

165

9

4

29

Units of
Competency

Skill
Sets

Qualifications

RTOs

For sources, refer to the reference page.
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Megatrends

Renewables, Sustainability,
and Low Emissions Technologies

A megatrend is a pattern or trend that has a massive impact on the way businesses operate and how
people live in society. Through extensive research and consultation with stakeholders, five megatrends
have been identified that are impacting the energy and utilities industries. The identified megatrends,
affecting the Australian economy, businesses, and people, create both challenges and opportunities
which can be addressed through forward planning, training, and workforce development.

Double Disruptors
Digital transformation together
with the current pandemic has
caused a double disruption to
industry, leading businesses
and economic activities to
shift rapidly to the online world.
Digital transformation gained
significant traction during the
pandemic with ten years of
progress achieved in a few
months to cushion the adverse
impacts of the pandemic
and harness opportunities.1
In the energy and utilities
industries, digital technologies
are increasingly utilised, from
remote asset management to
improved customer service,
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ensuring the reliability and
security of the energy system
amidst impacts from
the pandemic.2
The pace of technology adoption
in response to COVID-19 is
expected to continue to increase
and has already created more
in-demand skills, as well as skills
gaps to be addressed. The World
Economic Forum has reported
that on average, 40% of workers
will require reskilling and 94%
of businesses have indicated
that they expect their staff
to acquire new skills.3 Digital
transformation can help rebuild
our post-pandemic economy,

but industry also needs to build
a highly skilled and resilient
workforce. It is not only about
digital technologies, but it is
also about those human skills
that cannot be replicated or
replaced by algorithms.4 The
Digital Transformation Expert
Panel has developed a series
of strategies to strengthen
VET as a dynamic ecosystem,
supporting lifelong learning.4 To
meet the challenge, scale and
speed of digital transformation
change, Australia will need to
ensure we upskill and reskill the
existing workforce.

22

The decarbonisation of the
energy and utilities industries
is well underway in Australia.
Under Australia’s Long-Term
Emissions Reduction Plan,
numerous digital solutions are
being developed to support
the goal of achieving net zero
emissions by 2050.5 There has
been growing adoptions of and
investments in renewable and
low emissions technologies.6
Australia’s national science
agency, CSIRO, has developed
a roadmap to help industries
transition to a more secure and
affordable electricity system
by driving the integration of
renewables.7 The roadmap
emphasises the need for
investment in transmission
and distribution networks and
creating a pathway for the
integration of low emissions
electricity. The integration of
Distributed Energy Resources
(DERs), renewable energy
systems generating energy
at houses or businesses
and providing it back to the
grid when needed, presents
challenges for the grid. Australia
has one of the world’s highest
levels of rooftop solar PV
systems with over three million
installed as of January 2022.8
Battery storage technology is
also on the rise, with over 34,000
household batteries installed
in 2021.9

generation, followed by smallscale solar and hydropower with
24.9% and 21.6% respectively.9
It is projected that DERs could
account for up to 45% of
Australia’s power by 2050.10
There has been growing
investments ($18 billion) in
large-scale renewable projects
in 2021 which can create over
35,000 jobs.9 The growing
popularity and affordability of
renewables require the industry
to ensure the workforce has the
required skills and can adapt to
new processes. There will be
more demand for electricians,
solar panel and battery
installers, electrical line
workers and skilled wind
power technicians.

In the past five years the
electricity generation from
renewables has increased
from 16.9% in 2017 to 32.5%
in 2021.9 The most popular
renewable energy source is wind
with 35.9% of total renewable

The issue of affordable and
reliable power is also important,
and the Government is delivering
one billion dollars in energy and
emissions reduction programs,
part of which (148.6 million) is
supporting the establishment
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The closure of Australia’s coalfired plants is continuing.11
Australia’s electricity generation
from coal was reduced by 2%
in 2020 compared to 2019
which is mainly due to the
growing integration of renewable
sources.12 The potential closure
of coal plants and the increasing
job prospects in renewables
highlight the significance
of skills development and
transition pathways to enable
the workforce to transfer their
skills to the renewables sector.
There will be more demand
for skills in maintenance and
operation of renewable power.

of more than 60 community
microgrid projects in regional
and rural Australia.13 A microgrid
is a small-scale, electricity
system that coordinates local
energy resources such as solar,
wind, and battery storage.14
It may feed its energy back
to the grid or be completely
autonomous. Regional and
rural Australia has limited
renewable energy penetration
rates.14 To this end, a number
of microgrid projects have
been underway in different
states.15 The establishment
of microgrids is particularly
beneficial to regional and remote
areas, which are more prone to
power outages due to severe
weather conditions or natural
disasters such as bushfires.16
It may also help reduce diesel
consumptions through the
introduction of renewable
energy sources.17

23

The electrotechnology industry
is implementing changes to
transition to low emissions
technologies. The use of
hydrofluorocarbons (HFCs),
synthetic greenhouse gases
used in refrigeration and
air-conditioning equipment,
was phased down in 2018
to reduce HFC emissions by
85% by 2036.18 The industry
is moving towards alternative
refrigerants with a low Global
Warming Potential (GWP)
such as ammonia or carbon
dioxide, and hydrofluoroolefins
(HFOs). These gases are
more flammable and toxic to
humans and operate at extreme
pressures. Industry’s transition
towards alternative refrigerants
and changes in regulations
and standards regarding the
installation, maintenance and
assessment of safety equipment
in commercial buildings require
the workforce to have the skills
and knowledge to conduct
related operations safely
and competently.
The increasing frequency of
extreme weather and natural
disasters across Australia
poses a challenge to electricity
transmission and distribution
systems and networks.19
The CSIRO and Bureau of
Meteorology’s State of the
Climate 2020 report predicted
a range of major climate
changes for Australia in the
near future, including continuing
temperature rise with more
heatwaves, a greater proportion
of high-intensity storms, and
longer bushfire seasons.20
Such conditions may disrupt
electricity supply and accelerate
the deterioration of assets
such as overhead lines and
underground cables. In order
to strengthen the reliability
and resilience of the electricity
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network, digital tools21 and
projects22 are being developed
to provide tailored climate
information to inform the
industry’s decision-making
and long-term climate
risk management.
The Climate Council of Australia
has reported that climate
change is impacting Australia’s
water security,23 requiring longterm water supply security and
a robust water infrastructure.24
The establishment of the
National Water Grid serves
to build water storage and
distribution solutions to secure
predictable water supplies to
specific regions.25 This is further
supported by an additional
$6.9 billion funding over 12
years from the 2022-23 Federal
Budget to help build regional
water security.25
Recent floods in Australia
have also impacted the
water industry. Flood water is
contaminated by pollutants
which can make their way into
water reserves.26 Therefore, the
management and identification
of signs of water contamination,
and the effective use of related
equipment and tools are
among the important skills and
knowledge of the workforce.27
Stormwater treatment
approaches play an essential
role in maintaining water quality
and preventing waterway
degradation which could then
cause flooding, erosion, and
infrastructure damage.28 These
changes require a level of skill
and knowledge in workers to
support timely and
effective responses.
Combating the impact of climate
change requires dedicated
efforts to reduce greenhouse
gas emissions from traditional
energy sources.23 As part of

Australia’s commitment to
net-zero emissions by 2050,
the water industry serves an
important role in providing
sustainable energy solutions.29
The water industry has already
developed an action plan to
enhance its knowledge and
capacity about the circular
economy, achieve strategic
direction and work with other
utility sectors in transitioning to
zero carbon emissions.30

Australia is one of the world’s
leading producers and exporters
of LNG,36 with $30.5 billion
exported in 2020-21.37 LNG has
served a critical role in lowering
greenhouse gas emissions
in Australia.31 The Australian
government is investing $300
million for low emissions LNG
and clean hydrogen production
in Darwin, which can make it one
of the world’s leading low-cost
clean energy hubs.13

In the gas industry, hydrogen,
carbon capture and storage
(CCS), and biogas have been
identified as the three key
transformational technologies
for cost-effective carbon
reductions by 2050.31 The
development of the hydrogen
industry continues to
accelerate.9 Hydrogen can
be blended into methane and
gas networks at 10% without
requiring significant changes
to infrastructure.32 However,
increasing this capacity to
100% is still 20 to 30 years
away and the costs, skills, and
infrastructure implications
need to be further researched
through pilots and trials.33
Carbon capture and storage
can drastically reduce not only
emissions from heavy industrial
processes, but also fugitive
emissions from liquified natural
gas (LNG).34 Bioenergy is also
an important sustainable
technology. It currently accounts
for 4.3% of Australia’s renewable
energy production.9 With its
cost-competitiveness close
to natural gas, biogas can
potentially complement and
replace coal and diesel where
low emissions alternatives
are limited.35

24
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Data Analytics
through CCTV footage to
identify defects with accuracy,
saving time and costs.46 In
wastewater treatment plants,
data analytics capabilities can
enable monitoring systems
to detect contaminants faster
and more reliably, optimising
water treatment processes.47
Digitalisation is an important
step in creating digital utilities48
which can benefit customers
as well by identifying and
prioritising their expectations.49

The adoption of digitalisation
and data analytics technologies
in the energy and utilities
industries is transforming dayto-day operations and creating
numerous opportunities.
Data analytics capabilities
optimise electricity network
management and operations
and save costs. Remote
sensors capture an enormous
volume of data and provide
more visibility on network
operations.38 Data and digital
technologies pave the way for
a smarter grid and facilitate
the increasing adoption of
connected renewable energy
sources. These technologies
have already decentralised
the electricity grid, allowing
consumers to have more
control and visibility over their
consumption. One emerging
technology is Virtual Power
Plant (VPP) that coordinates
many DERs such as solar
panels and storage batteries,
in a cloud-based management
system39 to meet local and real-
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time demands especially during
peak times.40
The Internet of Things (IoT)
is improving electricity supply
and consumption. Sensors
and wireless communication
gateways collect and process
data to optimise the operations
of DERs by forecasting moments
of peak demand on the grid
using Big Data and Machine
Learning. This is even more
important with the growing
adoption of Electric Vehicles
which will put more strain on
the grid to balance demand
during peak times. IoT and
Big Data can also improve
asset management and enable
predictive maintenance by
predicting when a fault might
occur as opposed to reactive
maintenance where faults are
dealt with as they arise.41 Data
collected through these means
enable condition monitoring and
remote monitoring by providing
measures of temperature,
vibration, voltage or current via
sensors.42

Data analytics will optimise
functions of the distribution
network to minimise power
fluctuations or outages and
improve grid reliability.43
Smart metering technology is
reshaping the transmission
network by providing a wealth
of information that can be
used to manage voltage levels
to achieve more efficient grid
operation by reducing system
losses and energy consumption.
This will benefit consumers by
giving them more control over
their consumption and energy
savings.44
Similar technologies are also
benefiting the water and gas
industries. The data generated
by sensors and smart water
metering can help proactively
monitor and identify faults in
water networks which increases
the efficiency of infrastructure
decision-making and network
planning.45 Artificial Intelligence
and machine learning enable
the operators to automate
asset monitoring and analysis
26

The gas industry has also
leveraged data analytics
capabilities by installing
and utilising sensors and
systems50 that facilitate the
communication of production,
operational and logistical data.51
This has led to reduced costs,
increased output, and improved
safety. Gas operations are
generally very complex and
control systems generate a large
volume of data which, when
analysed, reveal early insights
about equipment failure, thus
allowing the maintenance team
to perform preventive repairs
before faults occur.52
The electrotechnology industry
is also using capabilities
provided by data analytics and
digital systems. Smart sensors
can be installed in buildings
which allow users to lower their
energy costs by reducing their
usage when demand on the grid
is high.53 A growing number of
Australians are using automated
and smart systems such as
security systems, smart lighting,
heating and air conditioning, and
camera systems in their homes.
These systems communicate
with one another across an
Industry Outlook 2022 : Energy & Utilities

Integrated Communications
Network (ICN) that can be
monitored and controlled
remotely via a cell phone.54
Currently, nearly two thirds (6.3
million) of Australian homes
have at least one IoT product.
The ICN system enables
connectivity between systems
and devices54 and allows
households to conserve energy
and automate the use of certain
home appliances.55
The advent of 5G is making
positive impacts on the utility
industries. This technology
allows the connection of one
million electricity appliances
per square kilometre, which
contributes to the costefficiency of the smart grid.56
In addition, the significantly
low latency of the 5G network,
along with artificial intelligence
and drone technology, enables
real-time asset monitoring
and maintenance of the
electricity grid.57 For instance,
in an electricity grid in New
South Wales, 5G enabled live
streaming of ultra-high definition
videos taken from a drone for
instantaneous identification
and notification of faults on
the infrastructure.58 From the
consumers’ perspective, 5G
allows for an expansion of the
scope of power supply services,
a reduction of the average
power outage time, an increase
in power supply reliability,56 as
well as quicker customer service
for installation, billing and
inquiries.59

significance of cyber security.60
Energy infrastructure provides
critical services which makes it
a prime target for attackers. A
cyber-attack can compromise
the continuity of services as
well as consumers’ data privacy.
Industries need to have a
tailored cyber security training
program to not only inform
the workforce of the nature of
cyberattacks, but also give them
the competencies to be able to
resolve them.

The increasing digitalisation
of the grid and the adoption
of smart devices and solar
panels have also highlighted the
27

Labour Shortages

One of the main challenges
adversely affecting Australia’s
economic recovery is an
industry-wide labour shortage.
According to the Australian
Bureau of Statistics (ABS), more
than a quarter of businesses
(27%) experienced difficulty
in recruiting suitable staff.61
The ABS has reported that the
top three factors which have
strained the labour market are:
lack of job applicants; lack of
required skills and qualifications;
and international border
closures.61 These factors hold
true for the energy and utilities
industries. The rapid shift to
sustainable energy production
and consumption has created
the demand for professionals
and technicians capable of
operating and maintaining
innovative digital tools and
platforms.62 This demand
will increase in the next five
years due to the continuing
construction in renewable
energy zones, competition from
other infrastructure projects, and
the rapid development of the
hydrogen sector.9
In a recent KPMG survey of over
400 Australian business leaders,
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69% of respondents indicated
that talent acquisition, retention,
upskilling and reskilling are their
number one challenge over
the next three to five years.63
These challenges are especially
pronounced in the energy and
utilities industries where the
capacity for systematic training
is limited especially in regional
and rural areas.64 According
to Infrastructure Australia:
Market Capacity for Electricity
Generation and Transmission
Projects report, there is a
shortage of transmission line
workers and electrical and
grid engineers.65 In regional
and remote Australia, labour
shortages and workforce
retention are harder to mitigate
due to limited access to training,
as well as the tendency for
workers to leave the area for big
cities with more opportunities as
soon as projects conclude.66
Vocational education
and training, including
apprenticeships and
traineeships, plays an important
role in providing the muchneeded skills to alleviate
labour shortages. The federal
government is committed to

Digital Transformation

invest $100 million to support
10,000 apprenticeships in
the energy sector over the
next four years in areas such
as rooftop solar installation
and maintenance, large-scale
renewable projects, energy
efficiency upgrades to homes
and businesses, and green
hydrogen.67 The NCVER VET
data shows an increase
of 35% in apprenticeship
and traineeship enrolments
compared to the start of the
pandemic.68 In the energy
sector, state governments are
funding training providers to
provide students with access to
renewable energy installations
to promote hands-on experience
and skills development.69 With
the rise of the demand for skilled
workers, a higher proportion of
apprentices are being employed
after completion of training.70
Large employers such as
Transgrid,71 Origin72 and Western
Power73 have implemented
apprenticeship programs across
multiple regional areas. The
federal government’s plans
for renewable energies are
projected to drive $76 billion of
investments, creating 604,000
jobs with five out of six new jobs
in regional Australia.
28

The onset of the global
pandemic provided the impetus
for the dramatic uptake of
digital technologies and smart
business processes to offset
the adverse economic impacts
of COVID-19. In the energy
and utilities industries, digital
tools and systems are being
implemented more rapidly.
Consumers are benefiting
from this trend with the use
of apps and other tools and
systems which give them more
control over their utilities. To
adapt to this change, energy
providers will need to design
apps and digital communication
platforms, which allow for
real-time communication along
with data analytics to provide
a seamless, individualised
customer experience.74
The acceleration of digitalisation
impacted the skills needs of the
workforce. Business leaders
in Australia consider digital
transformation and upskilling
and reskilling to be among the
top priorities in the next three
to five years.63 A recent study
by AlphaBeta of six Asia-Pacific
economies indicates that
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Australia has the highest level of
application of digital skills (64%)
in the workplace.75 Therefore,
upskilling and reskilling the
existing workforce is essential
to keep pace with the
digital demand.

life-changing, and pivotal to
optimising what technology
offers our economy and
our workforce.

While the acquisition of
digital skills is important, the
future of work will still be
human-centred. The Digital
Transformation Expert Panel
reported that while future jobs
are technology-enabled, they
still significantly rely on those
human skills that cannot be
replicated by algorithms.4
APEC also considers the future
of work to be human and
recommends the promotion
of lifelong learning and skills
building to keep up with the
changing labour market.76
The Australian Academy of
Science77 and the National
Skills Commission78 both
corroborate the international
trends by recognising lifelong
learning, soft skills, cognitive
and communication skills as
equally important to the future
of work in Australia. Australia’s
VET system is powerful,
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Impact on the Sectors

The identified megatrends will
impact the skills needs and
labour supply of the energy
and utilities industries. Skills
development plays an important
role in preparing the workforce
for the impacts of these
megatrends and alleviating
the current labour shortages
in Australia. The AIS Industry
Survey indicates that 78%
of respondents believe their
organisations will continue to
face labour shortages. The
Industry Survey also indicates
that the workforce will require a
mix of both technical and nontechnical skills in the next three
to five years.
The identified top three
technical skills in demand are
the operation of new systems
and emerging technologies;
digital skills; and STEM skills.
The top three non-technical
skills are communication;
flexibility and adaptability; and
problem solving.
The digitalisation and
decarbonisation of the energy
and utilities industries require
similar skills across the ESI
transmission, distribution and
rail (ESI TDR), electrotechnology,
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digital skills for fault finding
and repair, and working safely
with new technologies.81 For the
ESI TDR and electrotechnology
industries, there is currently
a demand for occupations
such as electricians, electrical
instrumentation technicians, and
mechanical and electrical fitters.
These workers are required to
possess skills such as problemsolving skills to recognise
the interconnection between
energy resources and systems;
data literacy for networks and
telecommunications products
and services; capabilities to
integrate emerging technologies
into existing consumer
networks; and skills to work with
emerging technologies safely.

and ESI generation industries,
but there will be variations in
workforce skills and knowledge
requirements in each respective
industry. In general, the
workforce will require digital
literacy and information and
communication technology
(ICT) skills to better manage
information and maintain
digital platforms that are being
increasingly used by industries
and their customers.79 These
industries are also using
sensors and smart devices
that capture data for analysis
and insight. With the growth of
battery storage, solar panels
and similar equipment, the
workforce needs upskilling to
monitor demand in real-time and
analyse and interpret data that
is generated from home-based
equipment such as batteries and
VPPs.80

As the energy and utilities
industries transition away from
fossil fuels,82 there is a need to
create pathways for workers
to develop transferable skills
in renewable technologies,
enabling a mobile workforce.83
This should also be supported
by regulatory reforms and
further investments in
transmission networks.84
The government is committed to
invest $20 billion to rebuild and
modernise the grid in line with a
blueprint already completed
by the Australian Energy
Market Operator.

Renewable technologies are
transforming the skills and
knowledge requirements of
the workforce. For the ESI
generation industry, the
integration of battery storage
into the grid will require new
skills and knowledge such
as systems thinking for
interconnected resources,

The water industry is going
through similar transformations
accelerated by climate change
and digital technologies. The
workforce needs to have climate
literacy, which is knowledge
and skills about the concepts
and implications of climate
change, and develop resilience,
mitigation, and adaptation
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strategies.27 Digital technologies
and platforms are also being
increasingly used which will
reshape customer behaviour
and expectations, requiring an
agile and proactive engagement
with customers through digital
platforms. There is currently
a shortage of trainers and
training providers in the industry,
especially in remote and rural
areas. Given the fact that the
industry is geographically
disperse, the provision of
training is further exacerbated
by increasing costs in regional
and remote areas. This can have
grave repercussions for skills
development in this industry.
The gas industry is also
impacted by digitalisation and
decarbonisation. The increasing
traction of hydrogen will
require the workforce to upskill
and reskill to keep pace with
requirements for producing,
handling, using and transporting
hydrogen as well as safety
aspects.85 The industry is also
using more digital technologies
in asset management to capture
data to inform its operations and
improve efficiency. Workforce
development is required to build
skills and knowledge about
automation and data analysis.
Renewable projects create
numerous job opportunities,
especially in regional
Australia.86 The VET system,
including apprenticeships
and traineeships, will play a
significant role in meeting
industry demands and
alleviating labour shortages.
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Gas industry:
The bedrock of
the hydrogen revolution

The ability for Australia to
meet its net zero emissions
target by 2050 commitments
is heavily dependent on the
transformation of the Gas
industry to Green Hydrogen and
requires a skilled, adaptable, and
mobile workforce.
Australia’s National Hydrogen
Strategy sets a vision for a
clean, innovative, safe, and
competitive hydrogen industry
that benefits all Australians. It
aims to position the industry as
a major global player by 2030.
Each State and Territory has a
strategy for the development of
the hydrogen industry and the
increased use of hydrogen.
Fortunately, the skills required
for this transformation is
something that the Australian
Gas industry has built for over
the past 50 years.
As Gas Industry Reference
Committee (Gas IRC) Chair,
Michael Broomhead, explains
“not only does the Australian
Gas industry have some of
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the case for change for the Gas
Supply Industry Skills Project, a
major refresh of the Gas Training
Package that is currently
underway. The Australian
Industry and Skills Committee
approved the inclusion of
hydrogen awareness as part of
this project.

the best skilled workers in the
world, but the industry has a
pedigree in transformation
and innovation. In the 1960’s
and 70’s Australia transitioned
from coal-based town gas to
natural gas and over the last
30 years Australia has been a
world leader in the production
and utilisation of LPG and LNG.
These things have not only
provided a better quality of life
to Australians but also built
significant export markets.”

Technology Project, but it did not
stop there.

“Transition to Green Hydrogen
will follow a similar path and
we are confident that the
Gas industry is well placed to
not only do its share to help
Australia meet its climate
targets but to build a world
leading hydrogen export industry
in the process.”

In response, AIS and the Gas
IRC undertook a review of all
gas industry job roles and
assessed the level of hydrogen
skills and awareness required.
What was evident was that
because of the high level of
skill within the Australian gas
industry, the requirement was
not for new Units of Competency
to be created but simply for
workers to be equipped with
an increased awareness of the
different properties
of hydrogen.

And the industry has been
quietly working away to make
sure it is ready. In 2021, the Gas
IRC, supported by AIS, developed
Australia’s first green Hydrogen
specific Units of Competency
under the Hydrogen Gas

“The Gas IRC knew from
companies that were already
engaging in hydrogen pilot
projects that there would be
a rapidly growing need for
hydrogen skills, but we also
recognised that responding
to this needed to be done in a
strategic manner to get the best
result for both the industry and
the workers within it.”

This analysis formed part of
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According to Michael
Broomhead, the approach being
implemented is simple and
effective. “There are a range
of gas types that are currently
used, and hydrogen will be
additional to that. Our analysis
indicated that core gas skills
did not differ radically between
the gas types, but things like
pressurisation levels, instrument
calibration etc did. So, we did
not need to burden workers with
the need to undertake entirely
new Units of Competency, but
to broaden their knowledge of
the different characteristics and
properties of the gases they may
encounter.”

“Going forward,
gas workers will be
required to demonstrate
knowledge evidence of
the characteristics and
properties of a range of
either combustible or
industrial gases depending
on what part of the
industry they work in. This
will not only ensure that
workers are prepared to
work with hydrogen and
any blended variations of it
used initially, but it will also
future proof the training
package by allowing for
the incorporation of any
new gases or the phasing
out of any gases
currently used.”
Industry Outlook 2022 : Energy & Utilities
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What Industry Told Us
In our survey we found the following barriers and opportunities to meeting skills demands:

AIS conducted an online survey for stakeholders, between November 2021 and January 2022
to seek feedback on the current skill shortages and the reasons for the shortages,
as perceived by industry stakeholders.

Location of respondent's organisations
75% Metropolitan | 23% Regional | 2% Remote
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Respondents' organisations size
27% Small Enterprise | 13% Small to Medium | 7% Medium to Large |
53% Large
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VET Reform
and Industry Leadership
Australia’s VET system is recognised internationally for its
quality in delivering qualifications aligned with industry
and workforce skills needs.
The impacts of digital
transformation and the
pandemic have significantly
altered the way we work and
have created skills gaps in
the workforce. A robust and
dynamic training system can
play a vital role in supporting
Australia’s prosperity and
growth in the face of these
challenges. To this end,
Australia’s VET system is
currently under reform to
expand and strengthen
industry’s leadership role.
This will be achieved by the
establishment of new industrybased clusters (Industry
Clusters) with broad roles
and responsibilities for skills
and workforce development.
The reform will enable
industry to provide strategic
and operational leadership,
engage with industry leaders to
collect workforce intelligence,
and prioritise and develop
qualifications and
training products.
The reform will have a number
of benefits including enhanced
industry engagement especially
small businesses and niche
industries; enhanced employer
and employee engagement and
access to training; improved
cross-collaboration between
sectors; improved speed to
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market of qualifications and
training products; better
alignment of products and
skills to industry needs;
and increased workforce
productivity. It will also
empower the industry to
work more cooperatively
with training providers to
align training with
workplace needs.

development as well as a
strong relationship with the
National Careers Institute
are key to creating a viable
and skilled workforce and
improving cross industry
collaboration on
training products.

The VET system is well poised
to help Australia’s economic
recovery from the COVID-19
pandemic and support
employers to meet skill
needs and develop an agile
and adaptable workforce.
Employers rely on both
nationally recognised training
and other forms of accredited
and non-accredited training
to skill their workforce.
According to a recent
NCVER report,87 employers
highly regard the quality of
nationally recognised training
in terms of its ability to be
assessed against national
performance standards in
Training Packages. Industry
stakeholders also highlighted
that nationally recognised
training is suitable for entry
into the workforce as well as
future upskilling in emerging
technical skills. Industry’s role
in policy design and product
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Skilling the Workforce
A skilled and adaptable workforce
has been identified as critical to the
energy and utilities industries.

Latest technologies captured
in Training Packages
A new Unit of Competency is being developed to cover
maintenance of communications-based rail signalling
equipment in the Electrotechnology Training Package. An
existing unit of Competency will be updated to incorporate
legislative and safety requirements for the installation of
advanced digital meters, and the replacement of olderstyle basic or accumulation meters.

Industry Reference Committees, with industry stakeholders,
lead Training Package development to ensure qualifications
are contemporary and future focused for the needs of
the industry and their workforce. This work responds to
new and emerging skills and changing job roles, latest
technologies and work practices, key industry and regulatory
developments, and cross industry skills requirements. Below
are snapshots of some of the many projects, completed or
underway, that address the priority skill needs of the energy
and utilities industry.

The Water IRC has revised occupational standards to
cover new technologies, operator certification changes in
water operations and water treatment and contemporary
industry practices. Certificate IV in Water Industry
Operations and Certificate IV in Water Industry Treatment
were amalgamated into a single streamlined qualification
to incorporate all skills required by senior water industry
operators. The IRC has also developed four new Units of
Competency to address specific skills for maintaining
and cleaning water networks, and for non-destructive
investigation of water assets. They incorporate the latest
technology in repairing and maintaining water assets
which lead to reduced expenses and more
efficient maintenance.

New & emerging skills matched to job roles
The Wind Power Generation materials in Generation Training
Package has been updated to address a shift in the role of
a wind turbine operator into a maintenance role, enabling
employment opportunities for the renewable sector. The
Certificate II in Remote Area Essential Service has been
updated to include new power generation technology
skills and provide clear vocational pathways to enhance
employment opportunities for remote areas communities.
Four new Units of Competency & three new Skill Sets are
being developed to address skills requirements for control
room operations relating to power generation in both fossil
fuels and renewable energies, encompassing automated
control systems and enabling workforce mobility.

The Gas IRC has developed a new qualification and
Units of Competency, incorporating new technologies
and processes relating to gas control systems, gas leak
survey, pipeline emergency repairs and gas processing.
Digital transformation within the gas industry is resulting
in the introduction of new technologies for monitoring and
safety. New Units of Competency have been developed
that address the skill needs of gas technicians to install,
operate, and maintain data logging equipment. As part
of the transition from natural gas to hydrogen, new Units
of Competency have been developed regarding the skills
to install and maintain hydrogen electrolysers and the
storage and reinjection of gas.

With the introduction of new technologies and work
practices in the gas industry, job roles are adapting to new
work functions, allowing cross skilling between roles, and
increasing workforce mobility. The traditional pipeline
technician or operation roles are now blending with gas
processing or storage roles, which will need to be reflected in
the qualifications. Traditional operation and supervisory roles
will also require added skills around the use of automation
and digital technology. In addition, the National Hydrogen
Strategy also calls for the increasing introduction of hydrogen
into the domestic gas market and the development of
hydrogen as an export market. These developments are being
addressed through the Gas Industry Skills project which aims
to streamline the Gas Supply Training Package to future proof
the skills of the gas workforce as the industry transitions
from natural gas to hydrogen over the next
10 - 20 years.
Industry Outlook 2022 : Energy & Utilities
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Key industry developments

Cross industry synergies

New Units of Competency and Skill Sets in the
Electrotechnology Training Package were developed to
address new regulation related to fire protection measures
in buildings for emergency lighting and alarm systems
and fire and smoke control features of mechanical
services systems. A new Unit of Competency and Skill
Set were also developed to cover the installation and
maintenance of variable refrigerant flow air conditioning
systems. All content related to renewable energy systems
is being reviewed and 14 new Units of Competency
are being developed to reflect changes in this sector.
Electrotechnology Training Package projects are also
addressing new technologies/skills related to digital
electricity meters, and the installation and maintenance of
contemporary rail signalling equipment.

ESI TDR, Generation and Electrotechnology IRCs worked
together to address skills requirements relating to
renewable technologies which impact each industry.
This resulted in one new Unit of Competency for the ESI
TDR Training Package to address the skills required by
line workers to identify and apply controls for alternate
supplies on the distribution networks; and two new
Units of Competency for the Electrotechnology Training
Package to address safe work requirements for the
rooftop solar industry and the identification and isolation
of multiple supply systems.
A review of Electrotechnology Training Package content
related to computer systems engineering identified there
were Units of Competency in the ICT Training Package
that better reflected contemporary industry needs.
Therefore, 24 Units of Competency will be replaced
with imported ICT units in all relevant
electrotechnology qualifications.

The ESI TDR IRC is developing 11 new Units of
Competency to enable safety and mobility of the
workforce to support Government priorities for rapid,
efficient, and effective responses to national and
natural disasters. The Certificate II in Transmission
Line Construction and associated Units of Competency
have been revised in response to large-scale Electricity
Interconnector projects, including Project EnergyConnect,
the Victoria New South Wales Interconnector (VNI) minor
and HumeLink, which require a workforce skilled in the
safe operation and installation of transmission structures
incorporating Distributed Energy Resources. The Power
and Network Systems project reviewed six qualifications
and 104 Units of Competency and developed two new
Units of Competency to address contemporary industry
practices, work methods incorporating the connections
to Distributed Energy Resources, management and
infrastructure of electricity networks, Energy Networks
Australia’s guidelines, and management and safety
practices for substations.
The Water IRC’s Flood Site Operations project is in
response to key findings from reviews into major flood
events. The project is addressing specific skills for
undertaking flood management and site operations to
enable flood warning sites to be operated to a higher and
more consistent standard.
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Securing a pipeline of
qualified water operators
in Australia’s regions
The Central NSW Joint Organisation (CNSWJO) Water Utilities Alliance
believes a trained and competent workforce is one of the cornerstones for
a water utility in reducing risks to public health and the environment from
water, wastewater and recycled water operations.
The alliance is a voluntary
collaboration between the
Local Government Areas of
Bathurst, Blayney, Cabonne,
Cowra, Forbes, Lachlan, Oberon,
Orange, Parkes, Weddin and
Central Tablelands Water which
includes 10 local water utilities
and a water county council. The
region represents a population
of over 157,000 people covering
an area of more than
47,000sq kms, with 62,950
water connections.
Typical of many regional and
rural councils, the individual
local water utilities and
county council only had a
small number of operators
requiring training each year.
This was exacerbated by
variations in operations and
skills combinations required
to operate efficiently in each
water utility context. To address
this, CNSWJO Water Alliance
developed a bold plan to
conduct a comprehensive skills
audit of all water operators and
set about finding a solution
through aggregated training
across the region.
Due to the costs and resourcing
issues associated with
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taking operators out of their
workplaces for training, the
alliance committed to training
delivery in the region by TAFE
NSW. Water Operators and
Wastewater Operators across 9
member councils were identified
for training in competencies
from the nationally accredited
National Water Training
Package. In addition, the
CNSWJO organised training
to meet the requirements
of the National Certification
Framework administered by
the Water Industry Operators
Association of Australia (WIOA).

has fostered collaboration,
knowledge sharing and mentoring
opportunities between operators.
This has been of enormous value
during the drought and COVID-19
pandemic, in the commissioning
of new treatment plants and
processes and in planning for
water and wastewater treatment
solutions. It is also the basis for a
successful community of practice
initiated by the CNSWJO Water
Utilities Alliance.”

Despite a myriad of hurdles
and challenges, in 2018, 43
workers completed training in
water industry operations and
in 2021, 46 workers achieved
the Certificate III Water Industry
Treatment – Wastewater.
According to Program Manager,
Meredith Macpherson, the
benefits of training delivered
in the region at neighbouring
local water utilities cannot
be underestimated. “Aside
from avoiding the costs
and resourcing issues of
taking operators out of their
workplaces for training, it
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Empowering women
in electrical careers
Lacey Fairley has been interested in the electrical industry from a young
age knowing that she always wanted to do something hands on. Having
both parents in a trade and seeing them happy when they got home from
work really drove her to wanting to do a trade and being a sparky seemed
a good fit.
The first hurdle was breaking
through the barrier of being a
female in a male dominated
occupation. “I knew this
wouldn’t come easy”, Lacey
shares, “I knew I’d have to try
it first and see if I could be up
for the predominantly manual
and heavy labour aspect, but
also take on any task that was
thrown at me”.
Lacey started off her trade
career by being a trade
assistant to her dad’s work
colleagues and enjoyed it so
much she decided to apply for
an apprenticeship to become
a sparky. After being knocked
back by a few companies due
to lack of experience, she finally
secured an apprenticeship
with Loveday Electrical and set
herself on a career pathway.
After four years of on-the-job
training, Lacey achieved her
goal and was awarded her
Electrical Trades Certificate
in May this year after
completing the Certificate III in
Electrotechnology.
Over her time with Loveday,
her work tasks increased in
difficulty and pace. Her role
has included working on new
home electrical installations
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from start to finish with tasks
such as testing, fault finding and
general electrical work. Lacey
confirms there are growing
responsibilities that come
with an apprenticeship. “I had
to ensure I was learning and
developing the skills I needed
for when I became a tradie,
so it’s important to do all the
required training activities
which might be online or on the
job. As you move through your
apprenticeship it’s important to
encourage new apprentices to
strive to be the best they can
be from the start to the finish
of the day. I believe this is a big
responsibility for all apprentices
taking on training, as sometimes
it is tough, but when you have
a good team around you and
with the right encouragement, it
makes it a lot easier.”
Lacey feels the training
undertaken for the Certificate
III in Electrotechnology laid the
best path for her future. “The
training provided me with a
lot of knowledge for the broad
electrical industry and ensured
that safety is your priority and
that things can change in an
instant if you’re not safe within
the electrical trade”. The training
also provided Lacey with a

sense of confidence to stay
calm and know that everything
doesn’t work out on the first try
or the shortest way.
Lacey knows the skills she
learnt are both transferable and
extendable for building long
term skills and knowledge within
the electrical industry. She has
enjoyed her time with Loveday
Electrical and plans to stay on
to broaden her skills and give
back to the employer who has
supported her in her early career.
She hopes to one day use her
skills to move into a role such
as estimating, planning or even
starting her own business.

“My apprenticeship in
Electrotechnology has
helped me achieve my
aspirations as it gives
me a lot of confidence
and desire to process
knowledge. Completing
my training has motivated
me to work harder and
become better at my trade
and being a female in this
industry has only made me
more determined.”
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