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Foreword
Successfully sail the winds of
change and work together to lead
in the global digital technology race
Twelve months on from the release of NERA’s first Sector Competitiveness Plan,
winds of change are billowing the sails of Australia’s energy resources sector, helping
to steer the sector, and Australia, towards a sustainable and prosperous future.
In 2018, this Sector Competitiveness Plan update captures some of those changes
and reports on the progress NERA has made over the past two years to maximise the
value to Australia’s economy by supporting a globally competitive, high value and
sustainable, energy resources sector.
This update arrives at the end of a period of intense and sustained capital discipline and
tough management of cost structures in recent years. In 2018 however, we have seen
Australia’s energy resources sector switch course towards value creation, growth and
building trust. As this year speeds up, the convergence of technologies and business
models is disrupting the national economy and energy resources sector supply chains.
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We, along with the rest of the world, are at a digital crossroads: a critical time when
leadership, innovation, collaboration and action are needed to enable Australia and
our sector to ride the wave, maximise the opportunities for businesses and create the
jobs of tomorrow across Australia. Intelligent use of data, an ability to move rapidly
given the pace of change and founding of new partnerships and trust are the keys to
success in this environment.
NERA is continuing to create the vital connections for innovation and collaboration
in every major energy resource jurisdiction and across the sector. Our project
pipeline is enabling structural reform across the sector, improving commercialisation
of innovation and technology through new partnerships between researchers,
industry, supply chains, start-ups and SMEs and integrating them into global markets.
Through these activities, NERA will continue to deliver sector-wide impact and
unlock a potential $10 billion in value for the Australian economy.
One constant in this changing environment is that energy resources remain vital to
Australia’s energy mix and to the well-being of our economy. Our sector can help
deliver reliable, affordable and cleaner energy – and achieving all three priorities is
not only possible, it’s our goal. But urgent action and agreement is needed across
Australia to set the clear and stable policy that will build confidence for major
investment across the energy market towards this future.
One area that needs urgent attention is the continued decline in exploration activity.
The sector has been working to reduce costs; however, blanket moratoria and
regulatory uncertainty are locking out future investment and inhibiting Australia’s
exploration activity from being globally competitive. Whilst acknowledging there
are positive developments - including some recent good news about the lifting of
the Northern Territory fracking moratoria accompanied by strong environmental
regulation, additional acreage releases in Queensland, innovative approaches to
land access, stakeholder and community engagement and fair and transparent
compensation - Australian Bureau of Statistics (ABS) exploration data confirms
that the slump in exploration, particularly in the oil and gas sector is continuing.
We recognise this and in 2018/19, a number of NERA projects will focus
on exploration and unlocking future resources.

NERA will continue to
deliver sector-wide
impact and unlock a
potential $10 billion in
value for the Australian
economy.

Finally, this year NERA is supporting the development of a National Energy Literacy
Framework and an independent funding model by the University of Queensland,
addressing the multiple parts to the energy literacy story including for example,
energy science, systems, economics, technologies, integration, transition and mix,
and a common definition of ‘energy literacy’. Informed communities and empowered
consumers are key to Australia’s successful transition to a low carbon future.
We look forward to working with our stakeholders, as we successfully sail the winds
of change and work together to take a lead in the global digital technology race.
Miranda Taylor
NERA CEO
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Introduction
Collaboration and innovation
continue to drive sector growth
SNAPSHOT:
COAL
Whilst continuing as a
major export commodity
both as a thermal
source for power and
metallurgical for iron
making, coal enjoys
strong export demand
yet is being questioned in
many areas domestically
by activists around new
developments and
its continued use as
a source of base load
electricity.

After a lengthy downturn, there are positive signs that much of Australia’s energy
resources sector is turning the corner on the back of industry’s capital discipline and a
reset of cost structures.
The sector remains one of the principal sources of revenue underpinning the nation’s
economy, generating more than $55.1 billion in gross value add and directly employing
approximately 85,900 full time workers. This places Australia’s oil and gas and mining
industries amongst the world’s most successful, able to leverage the country’s rich
natural resources, geographical advantages and impressive performance in developing
talent and knowledge.
These factors have also made Australia a strategic choice for many of the world’s
largest resources operators and will likely see our country become the world’s largest
exporter of LNG, with the commencement of several new LNG projects and sustained
high production levels from existing projects.
To maintain this global competitiveness however, our energy resources sector must
be at the forefront of automation innovation. Whist Australia has always possessed
the necessary ingredients to create an efficacious energy resources value chain, future
prosperity cannot occur without industry and supporting supply chains working
collaboratively to realise the efficiencies and productivity improvements that future
operations will necessitate.
Against this backdrop, there has been a big focus on digital technologies and data
analytics to integrate and optimise operations, improve maintenance and reduce waste.
In the oil and gas industry, a move to digitise is transforming our understanding of
reservoirs, well construction and development, process monitoring and performance.
Automation continues to deliver opportunities for industry to realise cost management,
efficiency, safety and productivity improvements on a wide scale. Mining companies are
boosting the numbers of autonomous drills and driverless trucks with the latter alone
achieving cost reductions and productivity improvements of around 20 per cent.
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Elsewhere, a major oil and gas partnership with NASA around robotics technology
is leveraging Australia’s expertise in successfully operating in remote areas, across
large distances and has the potential to revolutionise the future design of plant.
Industry clusters are also emerging as a new business model for Australian governments,
industry groups, supply chain partners and research bodies. This unique business model
has the potential to deliver efficiencies across maintenance and operational optimisation
and this has been seen recently in Western Australia where an Asia Pacific centre
of expertise in Subsea Inspection, Maintenance and Repair (IMR) technology and
services for the oil and gas sector has already formed, bringing together companies
across the entire value chain, and attracting capital, knowledge and skilled individuals.
As these examples show, our energy resources sector already benefits from a rich
ecosystem of researchers, SMEs, innovators and entrepreneurs who can innovate at
speed; however, the challenge to date has been to meaningfully and quickly connect
their new products and solutions with industry to address genuine industry needs.
The related opportunity of converting existing and additional data into tangible
insights and actions requires development of the right talent and skills across key
roles, to get the insights from data and then to work out the best and most strategic
action to take. It also requires safe environments to test innovation.
Recognising this, NERA has been working over the last two years to create those vital
connections across the energy resources value chain – across miners and operators,
technology and service suppliers, SMEs, innovators and researchers. Whilst healthy
competition remains central to the success of individual companies and to the sector
as a whole, NERA project funds have been supporting collaboration and innovation as
the other vital currencies required to enable the sector to find and adapt innovation
at the speed demanded by today’s digital world.

SNAPSHOT:
ONSHORE GAS
In Queensland, the oil and
gas industry contributes
more than $1 billion in
production value with
onshore gas sector having
rapidly grown over the last
decade. Across Australia
the story is less positive
with blanket moratoriums
in some states/territories
and with the east coast of
Australia being a gas market
in transition. In the past,
it was isolated from the rest
of the world and benefitted
from relatively low cost
local gas supplies. The
ramp up of LNG trains in
Queensland has effectively
tripled gas demand from
east Australia and linked
the region to more volatile
global gas markets. This has
been alongside a confusing
energy policy landscape,
and political moratoriums
on unconventional gas and,
in Victoria on onshore gas.

SNAPSHOT:
OFFSHORE GAS
In the meantime, operators
of the offshore gas industry,
particularly Western
Australia and the Northern
Territory, are working to
bring into stable production
new plant constructed
during the past decade,
while also seeking to secure
future security of supply to
existing plant.
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SNAPSHOT:
URANIUM
The uranium industry
continues to be challenged
by low commodity prices,
political unwillingness
around new developments,
a difficult and uncertain
future demand profile and
the ever-present public
scrutiny of the industry.

SNAPSHOT:
ALTERNATIVE
ENERGY SOURCES

To continue our industry consultation, NERA ran a survey in early 2018 to gauge
the sentiment of those in the sector around key matters such as collaboration,
future skills, regulation and energy literacy. The findings from the survey are very
informative and guide some of our future activities. Selected findings have been
used through this SCP update to illustrate industry views in these key areas.
This update to NERA’s Sector Competitiveness Plan provides case studies and
information on some of NERA’s collaborative projects and outlines how NERA is
supporting the sector meet its current and future challenges.
As we look ahead to the coming year and the exciting opportunities for Australia’s
energy resources sector, we recognise that the challenges to develop local talent
and capability and to quickly find, adapt and apply innovation are not our
only barriers to growth. Policymakers, energy resource companies and supply
chains, researchers and education providers need to find multiple ways to work
collaboratively and provide the connections required to enable local SMEs,
start-ups, innovators and entrepreneurs to thrive, innovate and export in a globally
networked and digital economy.
This change must be coupled with an improvement in the way we talk about energy
in Australia. The sector has become highly contested and, in many cases, the complex
and confusing language and lack of clear and accessible information impedes
informed discussion quite apart from concerns relating to price, reliability or carbon
emissions. The result is contention and a dire lack of national consensus on a
pathway to achieve an affordable, reliable and cleaner energy future for the nation.
We urgently require a national framework for building a greater understanding across
Australian society of the need for energy, the ways it is generated, and the costs
involved in its production.

A major shift is also taking
place across Australia’s energy
landscape, with the rapid
uptake of renewable wind,
solar, hydro, thermal and wave
generation energy sources.
While intermittent in supply,
these renewable energy
sources are being increasingly
supported by the development
and commercialisation of
technologies, including various
storage systems. The most
notable is the development
of battery technologies.
The Australian mining sector
is capitalising on a once-in-ageneration demand for lithium
and other input materials
required to meet battery
demand. Additionally, the role
of future fuels and alternative
storage technologies such
as renewables-to-hydrogento-electricity are gaining
increased public and industrial
interest. Transportation with autonomous vehicles
and electrification - is also
on the cusp of major change
and will impact energy
demand and supply.
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NERA’s Role

Strategic Focus

NERA is a not for
profit, industry-led
knowledge
organisation, backed
by the Australian
Government, to
create connections
and support projects
that help unlock
the full potential
of the Australian
energy resources
sector.

Innovation and
technology to
improve the sector’s
competitiveness
today and transform
the sector for the
low carbon future of
tomorrow through
five strategic
priorities:

Knowledge
Priorities

Outcomes

This strategic
focus then
translates into eight
knowledge priorities
which underpin
NERA’s activities
and engagement:

In 2018 we will
continue to work
across industry
to achieve
the following
outcomes:

Enhance skills and
business capabilities
to support automation
and digitisation
Improving
productivity and
competitiveness

Developing
skills and
business
capabilities

Pursue a
sustainable and
low carbonenergy
future
Understand and
unlock Australia’s
resources base
Develop new
market and
business models
Commercialise
technology and
research
Enhance efficiency
in operations and
maintenance

Promoting
industry
sustainability

Optimise the
regulatory
framework
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OUTCOMES

Fostering
collaboration
between
industry and
the research
community

Reduced costs
across the sector,
leading to improved
international
competitiveness,
new investment and
unlocked resources
and value

Build talent and
enable effective
collaboration
and innovation

KNOWLEDGE PRIORITIES

STRATEGIC FOCUS

NERA’S VISION

Australia is a
global energy
powerhouse,
a sought after
destination
for investment
and the
leading source
of knowledge
and solutions

Inspiring,
accelerating
and funding
innovation

Increased
industry-research
collaboration leading
to more commercialisation of innovation
and technology

Improved understanding of industry
impacts, increased
adoption of clean
technology and low
carbon emissions
across the sector
leading to improved
community support
More businesses,
including small to
medium enterprises
integrated into
domestic and global
supply chains and
markets leading to
increased jobs and
export income

Increased industry
access to talent,
skills and capabilities
required to support
automation and
digitisation
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State of
The Sector
Australia ranks as one of the top three global exporters of liquefied
natural gas, coal and uranium.
The Australian energy resources sector involves the exploration,
development and extraction of energy and fuels from oil, gas, coal
and uranium, and related services. In Australia, it directly provides
approximately 85,900 jobs with a gross value add of $55.1 billion
(2016/17), (the statistics quoted do not include related supply and
services inputs). This value is expected to increase as the balance
of the LNG facilities currently under construction come online.

National Energy Resources Australia – Sector Competitiveness Plan 2018

11

$

Gross value add*

Direct Employment**

OIL AND GAS

$31.7 billion

20,900 jobs

PETROLEUM EXPLORATION

$0.9 billion

8,300 jobs

PIPELINE AND TRANSPORT

$0.2 billion

400 jobs

THERMAL AND METALLURGICAL COAL MINING

$20.5 billion

49,000 jobs

PETROLEUM AND COAL PRODUCT MANUFACTURING

$1.4 billion
URANIUM***

Notes
* Gross value add in current
prices, $AUD, 2016/17 Source:
ABS (2017) Australian
System of National Accounts,
Catalogue no. 5204.
** Four-quarter average to
August 2016/17. Not further
defined (nfd) employment
apportioned to relevant
categories. This does
not include employment
through the value chain
e.g. contractors/service/
technology sector supporting
energy resources. Source:
ABS (2017) Australian
Labour Market Statistics,
cat. no. 6291.0.55.003
*** Source: IBISWorld Industry
Report B0808: Uranium
Mining in Australia
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5,600 jobs

$0.4 billion

1,700 jobs

Total Gross value add*

Total Direct Employment**

$55.1

85,900

billion

jobs

The total value of Australia’s energy resources commodity exports was $87.1 billion in
2016/17 (in 2017/18 Australian dollars) 1. Forward forecasts of export earnings from energy
resources are uncertain given current volatility in commodity prices; as at December 2017
the Office of the Chief Economist forecast that Australia’s energy exports will grow to
$95.2 billion in 2017/18 then drop back to $88.8 billion in 2018/19 (in 2017/18 Australian
dollars) 1. The 2018/19 forecast is driven by a combination of increased LNG export value
(projected to grow to $36.4 billion) balanced by an anticipated decline in the export value
of metallurgical coal (projected to decline to $26.2 billion) 1. Australia’s energy resources
exports in 2016/17 contributed nearly 30 per cent of Australia’s total export revenue 8.
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CURRENT CHALLENGES AND RESPONSES
Challenge
A decline in
commodity prices
from the high levels
experienced over
the past decade
and marketplace
competition
from new sources
of supply.
High capital and
operating costs
adversely impacting
productivity and
competitiveness.
Increased
community scrutiny
and opposition
to industry
development.

Response
The sector has responded aggressively to falling
commodity prices and high capital and operating costs by
reducing workforce numbers and deferring discretionary
expenditure (including reducing exploration, operating
costs and research funding and deferring capital
investment).
The current prolonged period of lower commodity
prices, which are becoming accepted as the new normal,
are resulting in ongoing expenditure restraint on major
investments. The most concerning impact of reduced
discretionary spending has been ongoing reduced
exploration programs. As this continues, it will delay
new greenfield/brownfield expansions and reduce the
future supply of the vital energy resources required to
fuel the Australian economy.
The sector continues to actively address community
opposition to new development. However, more needs
to be done in this area both to fully understand the
concerns of the community and to respond appropriately.
The building of community and stakeholder trust,
and maintenance of a social licence, is a complex and
multi-faceted challenge requiring collaboration and
action by commonwealth, state and local governments,
industry, and communities.
The sector must help build national energy literacy, so
that the wider community can more fully understand the
need to have a broad, stable and reliable energy mix that
is affordable, reliable, secure and sustainable, as well as
the implications of not achieving such an energy mix.

A changing global
energy market,
developing viability
of renewables, and
an international
commitment to
reducing carbon
emissions.

The energy market both domestically and internationally
is being increasingly disrupted. Industry needs to find
ways to leverage emerging technology to maximise
its value to the sector. The sector needs to support
research into converting raw materials into accessible
energy in cleaner ways to contribute to Australia and
the world’s low emissions future and build greater social
acceptability for energy resources.
The global energy market is becoming increasingly
complex. Where the world’s energy needs were largely
met by conventional carbon-based, hydro-electric and
nuclear power, there is an increasingly rapid and significant
deployment of photovoltaic and other solar energy, wind
and hydro-electric, along with a diverse emerging range
of other renewable energy sources, such as geothermal
and wave energy. All of these alternate sources are
competing and interfacing with traditional sources.

National Energy Resources Australia – Sector Competitiveness Plan 2018

13

CURRENT TRENDS
Pressure

Impact

Export
earnings

Future forecasts for energy resource export earnings,
remain uncertain in the current volatile global market
and price conditions. LNG export earnings are forecast
to increase over the medium term from $29.9 billion
in 2017/18 to $35.5 billion in 2018/19, largely driven by
increased LNG export capacity coming online. At the
same time metallurgical coal is projected to decline
from $35.3 billion in 2017/18 to $25.6 billion in 2018/19
and thermal coal to decline slightly from $20.4 billion in
2017/18 to $17.1 billion in 2018/19 (all figures in 2017/18
Australian dollars) 1.

Exploration
expenditure
continues to
decline

After several years of steep decline from the record
highs between 2012 and 2014, exploration expenditure
in the petroleum industry year-on-year again decreased
by 23 per cent to $1.4 billion in 2016/17 1. Exploration
in the coal sector has remained low, with a 31 per cent
decline over the year 2016/17 to $120 million largely
attributable to uncertainty over future price movements
2
. Exploration in the broader resources and energy
sector declined 8 per cent to $2.9 billion in 2016/17 1.

Capital
expenditure

Capital expenditure for the resources sector overall
has continued its long-term decline from the record
highs between 2011 and 2015, as major new projects
such as Gorgon, Wheatstone and Ichthys in the LNG
industry near or reach completion 1.

Employment

Total employment in the broader resources industry
declined by 2.4 per cent during 2016/17 2. This change
included an increase of around 4,000 positions in
oil and gas extraction contrasted by a decline of
around 15,000 positions in mining exploration in the
September quarter 2 as mining companies reduce their
level of exploration following uncertainty on future
commodity prices.

Australia has again slipped in the rankings as an investment location by the Fraser
Institute. Their 2017 study 3, which looked at the broad mining industry, including
minerals and coal, shows Western Australia dropping from the third jurisdiction for
mining investment in the world to fifth. In the survey, which examined 104 jurisdictions,
the Northern Territory fell from twentieth to thirty-third, South Australia fell from
thirteenth to fourteenth, and Queensland declined from tenth to twelfth. However,
while Australia’s ranking remained high, the research continued to emphasise that
policy settings and societal interests remain a concern around future investments.
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Australian Oil and Gas Industry
Following the rapid expansion phase of the past 10 years, the Australian
oil and gas industry is poised to become the world’s largest LNG exporter
by the end of this decade, with 21 LNG trains in operation.
The Australian upstream oil and gas industry is made up of distinct offshore and onshore
segments. The offshore fields are located off Western Australia, the Northern Territory
and in the Victorian Bass Strait. Onshore operations are more widely distributed, with
conventional operations in Western Australia, the Northern Territory, South Australia
and Queensland, and unconventional production concentrated in Queensland’s coal
seam gas fields with a smaller coal seam gas field in Camden, New South Wales.
In the mid-stream segment, there is an extensive gas pipeline network in eastern
Australia which connects Queensland, New South Wales, Victoria, Tasmania and South
Australia, mostly operated by the APA Group. Both Western Australia and the Northern
Territory have their own gas distribution networks, with plans under way to connect the
Northern Territory network to that of the eastern states at Mount Isa.

Oil, condensate and liquefied petroleum gas (LPG)
Australia’s production of oil, condensate and LPG - which are flammable mixtures
of hydrocarbon gases used as fuel in heating appliances, cooking equipment, and
vehicles - has been trending down since its peak in 2000, while production of
natural gas increased by around 30 per cent in 2016 as new capacity came on line
and has more than doubled since 1998 4. Australia is a net importer of crude oil and
oil products, with the share of imports continuing to trend upwards. Historically
Australia had a surplus in the trade of oil and gas until 2003/04 but has been a net
importer since then 4 with exports of crude oil and condensate declining by around
8 per cent in 2016/17 2. In 2016/17, Australia had approximately $24 billion imports
of crude oil, condensate and refined products against exports of $5.6 billion of
equivalent products 2. While the increase in the volume of LNG exports from the new
plants commencing production will offset the overall oil and gas trade imbalance, the
nation’s dependency on imported oil products will remain for the foreseeable future.

National Energy Resources Australia – Sector Competitiveness Plan 2018
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Figure 1: Australia’s oil fields and basins

Gas and liquefied natural gas (LNG)
Australian gas production is forecast to increase from 124.2 billion cubic metres in 2017/18
to 143.5 billion cubic metres in 2017/18 1. More than half of Australia’s gas production
is now produced for export. This share will increase as further LNG export capacity comes
on line and ramps up over the next two years, moving from 52.1 million tonnes in 2016/17
to a forecast 76.5 million tonnes in 2018/19 1. LNG is forecast to overtake metallurgical
coal as Australia’s second largest energy resource export in 2018/19 1.

Figure 3: Historic pricing of Brent Crude
$160
$140
$120
$100
$80
$60
$40
$20
$0

JUL
87

JUL
90

JUL
93

JUL
96

JUL
99

JUL
02

JUL
05

JUL
08

JUL
11

JUL
14

JUL
17

Data source – www.indexmundi.com

16

National Energy Resources Australia – Sector Competitiveness Plan 2018

Figure 2: Australia’s gas industry, excluding shale gas

Australia’s LNG industry is clustered in three areas – Karratha and Onslow in Western
Australia’s Pilbara region, Darwin in the Northern Territory and at Gladstone in
Queensland. Over half of Australia’s LNG export capacity (both existing capacity and
capacity under construction) - around 50 million tonnes per annum - is located in Western
Australia. Queensland comes next with about 25 million tonnes per annum of nameplate
capacity, followed by the Northern Territory with 13 million tonnes per annum.
Australia has significant shale gas potential, according to contingent and prospective
resources estimates from Geoscience Australia 5. Gas production from shale gas
resources started in the Cooper Basin in 2012 6.
Figure 4: Historic pricing of LNG in Japan
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Figure 5: Australia’s prospective natural and unconventional gas resources

OIL AND GAS INDUSTRY FORECASTS
Australia is ranked eleventh in the world with proven gas reserves, with significant
petroleum resources and potential and undiscovered resources. The long-term growth
in the Australian oil and gas industry depends on the level of exploration, but the
recent decline in profitability, low commodity prices and rising cost of exploration
have resulted in a reduction in the number of exploration wells drilled.

Oil, LNG and condensate exports
Forward forecasts of export earnings from oil products and LNG remain uncertain
given current volatility in global oil prices. As at December 2017, the Office of
the Chief Economist expected the value of Australia’s exports of crude oil and
condensates to be $6 billion in 2017/18, increasing to $6.9 billion in 2018/19 1. For LNG,
average prices are forecast to be around AUD$8.8 per gigajoule (GJ) in 2018/19. LNG
export pricing tends to be linked to the oil price, with a complex structure of time
lags and caps to adjust the price payable for gas. Rising LNG volumes are expected to
lead to LNG export earnings increasing from $29.9 billion in 2017/18 to $35.5 billion in
2018/19. (all prices in 2017/18 dollars) 1.
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GLOBAL FACTORS
The IEA forecasts Australia will overtake Qatar as the world’s largest LNG exporter in
2019 7 for a short time, with the combined nameplate capacity of Australian projects
expected to reach 88 million tonnes per annum once the two remaining LNG projects
under construction are completed. Most of these volumes are destined for the
North-East Asian gas markets of Japan, Korea and China.
The industry has significant global participation, with all the supermajors (Exxon, Shell,
Chevron and BP) as well as six global majors being key industry investors. Australia hosts
almost all major global industry service providers in every service segment including
oilfield service companies (e.g. Halliburton, Schlumberger, Aker), EPC contractors
(e.g. Fluor, KBR, Technip) and equipment manufacturers (e.g. GE Oil and Gas, Enerflex).
While the global market for oil and gas remains competitive, operators of Australian
facilities are expected to restrain capital expenditure and focus heavily on reducing
operational costs for some time, with a view to improving operating margins. This is
expected to include a very heavy focus on effective decision making and data analytics
to support operational and value chain optimisation. However, the need to prepare
for the next phase of supply to facilities cannot be overlooked. Operators will need to
continue to explore and bring on new sources of supply to maintain production, but, will
endeavour to do so at the lowest investment cost possible to achieve their objectives.
These cost pressures are anticipated to drive the operators and their service providers
to pursue improved productivity and innovative technology solutions.
There has been considerable discussion around a potential oversupply of LNG during
2018, with various forecasters predicting an oversupply situation through until early in
the next decade. However, this situation is still unpredictable, with increasing demand
for natural gas occurring both as a replacement for ageing coal fired generating
capacity and a fuel source for new capacity. For example, in 2017 China increased
imports by 38 per cent to reach a total of 38 million tonnes. Some forecasters are
now predicting small shortfalls of global LNG supply starting in 2021, growing to
a significant shortfall of 84 million tonnes in 2025 8 unless additional capacity is
developed. This changing and unclear picture of future demand means producers in
Australia and elsewhere must make decisions in the near term on expansion projects
such as additional production trains to exploit potential opportunities.

National Energy Resources Australia – Sector Competitiveness Plan 2018
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Australian Coal Industry
The coal industry has a long-established presence and history in Australia, as one of
the industries that helped build the nation.
The coal industry is a major contributor to the Australian economy. It is the second
largest export earner, a significant contributor to regional economic activity and job
creation and a major royalty and tax payer.
Australia has 8.4 per cent of the world’s recoverable black coal and almost 23.7 per
cent of the world’s brown coal. Globally Australia is ranked fourth behind the United
States, Russia and China with 145 billion tonnes proven recoverable coal resources, or
12.7 per cent 9. The Bowen Basin in Queensland and the Sydney Basin in New South
Wales dominate coal production and contain 60 per cent of Australia’s recoverable
black coal. Significant black coal resources are also found in the Surat, ClarenceMoreton and Galilee Basins in Queensland and Gunnedah Basin in New South Wales.
At 2015 rates of production, Australia’s black coal resources will support more than
110 years’ production 10. The potential for further discoveries of coal resources in
Australia is significant and is probably over one trillion tonnes given there are over
25 sedimentary basins with identified resources or coal occurrences. Significant areas
within these basins are under-explored.
The vast majority of the industry’s operational mines are in eastern New South Wales
and central Queensland, which together account for nearly 98 per cent of annual black
coal production. These mining operations are concentrated in the Sydney-Gunnedah
Basin in New South Wales and the Bowen Basin in Queensland, with 80 per cent of
production from open-cut mines. Most production in Queensland is of metallurgical
coal 11, whilst New South Wales production is predominantly thermal coal 12.
Coal is exported primarily through terminals at Newcastle in New South Wales, and in
Queensland through Hay Point, Gladstone and Abbot Point, together accounting for
some 94 per cent of overall coal exports. Around 70 per cent of all Australian coal
exports go to the Northeast Asian markets of Japan, China and the Republic of Korea,
with Taiwan and India the next two largest destinations by volume.
Australia has almost 23.7 per cent of the world’s recoverable brown coal and is ranked
second behind Russia in terms of brown coal reserves. Nearly all of Australia’s brown
coal is in Victoria, with approximately 93 per cent in the Latrobe Valley. Significant
tonnages of other lower rank coals (sub-bituminous) exist in South Australia, Western
Australia and New South Wales. This coal is largely undeveloped. Brown coal is mined
and exclusively used for electricity generation and at current rates, reserves will
support 1,000 years’ production 13. Australian brown coal is not exported due to its
high moisture level and low energy content.
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Figure 6: Australia’s coal basins and ports

As well as being a key export product, coal also remains the mainstay of Australia’s
power generation, accounting for 63 per cent of power generated across the country,
and for as much as 80 per cent of power generated in New South Wales and Victoria 14.
Despite this, coal exploration expenditure in Australia has steadily declined 31 per cent
to around $120 million in 2016/17, reflecting significant uncertainties around the long
term future role of coal including movements in coal prices 1). In addition to the financial
pressures faced by coal producers, activist shareholders continue to apply growing
and conflicting pressures by simultaneously demanding greater immediate returns on
their investments in a traditionally long-term industry and also divesting investments
in industries such as fossil fuels, particularly coal. At the same time various anti-coal
activist groups are conducting a protracted global campaign aimed at pressuring
banks and other financial institutions to stop financing of coal related projects.

GLOBAL FACTORS
With around 60 per cent of international traded volumes, Australia is the leading
supplier in the seaborne metallurgical coal trade with 98 per cent of production
exported, predominantly to India, Japan, China and South Korea 1. Australia also holds
a competitive position in the thermal coal market, supplying approximately 24 per cent
of the global trade in thermal coal as the second largest exporter in 2016, behind only
Indonesia. Approximately 80 per cent of Australia’s thermal coal production is exported,
predominantly to Japan, China, South Korea and Taiwan 1. Despite Australia’s position
as a global leading exporter, Australia only produces around 5 per cent of the global
thermal coal production and 18 per cent of global metallurgical coal production.
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In 2016 coal accounted for 27 per cent of global primary energy supply 15, behind oil.
Global coal demand has fallen each year since 2014 due to lower global gas prices,
growing uptake of renewable energy and energy efficiency improvements. While
coal demand has been declining in the OECD countries, many emerging economies,
particularly in Asia (e.g. China, India and ASEAN), will continue to rely on coal-fired
electricity generation for a long time.
Australia has some of the best quality coal among the world’s major producers and as
such, is likely to fare better in the changing market than its major competitors. Australian
coal tends to be high energy and low ash with a low moisture content, meaning that less
coal needs to be used for each unit of electricity generated. These properties also
mean that Australian coal is highly suitable for use in new cleaner-coal technologies
such as high efficiency low emissions (HELE) coal fired power plants.
While renewables are projected to make significant contributions to addressing
energy poverty in the future, coal’s dominant role in providing reliable, affordable
baseload power in major emerging countries such as India and China will continue
for many more decades.
The development of low emissions technologies, including high efficiency low
emissions (HELE) coal fired generation and carbon capture and storage technology
(CCS) remains a critical technology for the future of the coal industry if emissions
reduction goals are to be met.
Under the IEA New Policy Scenario (the central scenario) in the 2017 World Energy
Outlook, coal demand is expected to increase by an average of 0.2 per cent per year
between 2016 and 2040, reaching 5.610 million tonne coal equivalent out to 2040,
or an increase of 5 per cent on 2016 levels.
•

Coal is now expected to account for 22.3 per cent of global energy use by 2040,
down from the 24.6 per cent forecast in 2015.

•

Australian coal production is expected to grow by 14.5 per cent by 2040.

Australia is expected to expand its exports over the coming 25 years (19 per cent),
with plenty of low-cost metallurgical coal feeding increases in supply to India and
Southeast Asia.

Figure 7: Historic thermal coal prices
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COAL INDUSTRY FORECASTS
Metallurgical coal
Spot prices for metallurgical coal rose sharply in December 2017 to around US$230
a tonne after remaining mostly steady around US$180 a tonne in the second half
of 2017, down from mid-year highs of around US$250 a tonne in April 2017 16. The
average price for 2017 was estimated to be $US186 a tonne, up 29 per cent on 2016.
In 2017/18, Australian metallurgical coal exports are forecast to be 192.1 million tonnes,
and then rise slightly to 192.5 million tonnes in 2018/19.
The winter curtailment of a significant amount of Chinese steel capacity is expected
to take its toll on metallurgical coal prices in 2018. Rising supply - due to the return of
previously idled capacity and new project supply - is forecast to see prices fall as 2018
matures. However, spot metallurgical coal prices are expected to hold above the US$77
to US$135 a tonne range experienced during from the start of 2014 until mid-2016.

Thermal coal
Australia’s benchmark, Newcastle 6,000 kc NAR free on board (FOB) thermal coal
spot prices, increased steadily throughout 2017, rising to around US$98 a tonne in
December 2017 from around US$80 a tonne in early 2017. The average price for 2017
was estimated to be US$87 a tonne, up one third from 2016.
The premium of Australian thermal coal to Indonesian coal has stayed relatively wide,
encouraging higher purchases of Indonesian coal (often to blend with Australian coal).
Prices are expected to ease through 2018 and early 2019, as supply rebounds and
demand moderates. The Newcastle FOB spot price is forecast to drop by 12 per cent to
average US$77 a tonne in 2018, and by a further 6 per cent to US$70 a tonne in 2019.

Brown coal
Australia is progressively closing its legacy brown coal fired power stations with the
most recent closure being Hazelwood which closed in March 2017. Consequently,
Australia’s use of brown coal is expected to fall.
Medium to long term scenarios for utilisation of Victoria’s brown coal resources will
depend on the extent of availability of cost-effective technologies to cut greenhouse
gas emissions from brown coal-fired electricity generation, notably through carbon
capture and storage, and to potentially produce alternate fuels from brown coal such
as dimethyl ether (DME) or hydrogen 17.
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Australian Uranium Industry
Australia is the world’s third largest supplier of uranium after Kazakhstan
and Canada and holds the largest proportion (around 31 per cent) of the
global reasonably assured resources of uranium.
While known deposits are spread across the majority of mainland Australia, around
80 per cent of Australia’s known uranium resources are found in South Australia.
Australia has approximately 31 per cent of the world’s Reasonably Assured Resources
of uranium. Market spot prices have been steadily declining since 2011, with spot
prices now well below the level required to encourage investment in new mines.
Companies have delayed uranium projects that are uneconomic in the current climate.
Disruptions in 2017/18, including Cameco’s suspension of operations at McArthur
River and Key Lake 18, KazAtomProm reducing production by 20 per cent 19 and Areva
cutting production and staffing levels 20 are expected to reduce production to around
6,990 tonnes, recovering to around 7,100 the following year. Export earnings are
anticipated to be $620 million in 2018/19 (in 2017/18 Australian dollars) 1.
The three producing mines are located at:
•

Ranger in the Northern Territory which commenced operations in 1981, producing
over 120,000 tonnes of uranium oxide. Mining operations ceased late 2012;
long term stockpiles are likely to be processed through to January 2021 when
operations must cease. Site rehabilitation works have commenced and are to be
completed by January 2026;

•

Olympic Dam in South Australia which commenced operations in 1988, producing
around 4,000 tonnes annually in recent years. Olympic Dam is the largest (known)
uranium resource globally (note however, uranium is mined alongside copper, gold
and silver); and

•

Four Mile in South Australia which commenced operations in 2014, producing
approximately 1,500 tonnes annually. Four Mile product is processed through the
Beverley North and Beverley processing plants.

Two further approved mines, Beverley/Beverley North and Honeymoon in South
Australia, are both in care and maintenance.
Notwithstanding the recent downturn in uranium demand, a number of potential
mines in Western Australia have obtained environmental approvals. Four new mines
received state environmental approval from the Liberal Government in 2016. In
June 2017, the Labor government announced that the uranium projects with state
environmental approval will be allowed to progress; but reinstated a ban on new
approvals. Two of the approved projects, Cameco’s Yeelirrie Project and Toro’s
Wiluna Project Extension which is centred on the Millipede and Lake Way deposits,
are shallow carbonate hosted uranium deposits which will have low mining costs
and will bring new extraction technologies to Australia. Currently Namibia is home
to the only similar mine in the world. The other two are Cameco’s Kintyre Project,
which is a narrow pitchblende vein deposit and Vimy Resources’ Mulga Rock Project,
which consists of four poly-metallic deposits with commercial grades of contained
uranium hosted in carbonaceous material. In South Australia, research and feasibility
studies continue to progress for the recommencement of the Honeymoon Project
once market conditions improve with Boss Resources successfully raising $8 million in
capital to fund an ongoing definitive feasibility study (DFS) for the project 21.
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Figure 8: Australia’s uranium deposits and mines

URANIUM INDUSTRY FORECASTS
World growth in uranium demand
Australia is well positioned to benefit from the growth in uranium demand as the
World Energy Outlook predicts around 80 per cent growth in nuclear power by 2040 7.
Eight new reactors were connected to the grid in 2016; another twelve in 2016;
another five in 2017. Fifteen of those twenty-five were in China. Currently, 70 GW of
new nuclear capacity is under construction, principally in China (one third) but also in
Russia, the United Arab Emirates, the United States, Korea, the European Union and
India 18, 7. There was also a tentative restart to the Japanese nuclear power industry in
2015 to offset the country’s high reliance on fossil fuels. In 2015, two reactors were
restarted and a further three in 2016 19. There are more than twenty reactors with
applications awaiting approval to restart. The process has been slow due to political
and legal decisions and effects of public opinion. Over the next two years, up to a
further six reactors are expected to restart.
Globally in 2017 there were fifty-eight reactors under construction in fifteen countries
including two in Japan 20. China is expected to expand its strategic uranium reserve as
part of its five-year plan, and currently has thirty-eight reactors with nineteen under
construction.

Innovation areas
Key areas to bring innovation into the uranium industry are an improved understanding
of in-situ recovery, and improved processing technology to increase recovery from
carbonate hosted deposits through optimising reagent usage and costs.
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Exploration
Exploration for new uranium deposits has slowed over the past four years but there is
much unexplored potential in Australia. The focus for improved methods of exploration
undertaken by Geoscience Australia, the Governments of South Australia and Western
Australia and the Deep Exploration Technologies CRC 21 should soon deliver
measurable cost benefits for exploration in uranium prospective greenfields areas.

Storage and disposal of used nuclear fuel
The findings of the South Australian Nuclear Fuel Cycle Royal Commission 26 identified
that an expansion of uranium mining has the potential to be economically beneficial,
but the most significant opportunity is storage and disposal of used nuclear fuel.
The South Australian Government originally considered that more investigation
needed to be undertaken on the establishment of a used nuclear fuel and
intermediate level waste storage and disposal facility. However, in June 2017 and
in response to the findings of the Citizen’s Jury on Nuclear Waste 24, it decided to
abandon plans for a nuclear waste depository.
This decision was despite the fact that such a facility is likely to deliver substantial
economic benefits to the South Australian community. During the South Australian
election campaign, Australian Conservatives leader Senator Cory Bernardi backed
the building of such a facility 28.

National radioactive waste management facility
In a separate process, the Australian Government has committed to the establishment
of a National Radioactive Waste Management Facility. The National Radioactive Waste
Management Act 2012 only provides for an Australian facility to be established exclusively
for disposal of Australia’s low-level radioactive waste and interim storage of our own
limited holdings of intermediate level waste. Framework for the facility was recently
released by Senator Matt Canavan, Minister for Resources and Northern Australia 29.

Legislation and approvals process
The regulatory landscape within Australia’s uranium mining industry is currently a
major barrier to the Country’s overall growth and competitiveness.
While the uranium industry currently enjoys bipartisan support at the federal level
of government, there are inconsistencies at the state and territory level, often
determined by the political party in power. The current South Australian and Northern
Territory governments support the industry and encourage exploration, development
and production activities. However, limits on uranium activity are still present in other
states across the country. Victoria currently has a ban on all uranium exploration
and mining activities. New South Wales currently permits exploration, but prohibits
mining, and Queensland, which once allowed uranium mining, reinstated a ban on
all mining activity in early 2015. The lack of policy consistency is a major hurdle to
investment, preventing the industry from realising its full potential.
In addition to inconsistent support throughout the country, a system of dual approvals
at the state and federal levels places an unnecessary regulatory burden on the industry.
Prospective uranium projects within Australia are currently subjected to onerous
regulation at a federal level that other resources industries are not; specifically, the
Environment Protection and Biodiversity Conservation Act declares ‘nuclear activities
(including uranium mining)’ a matter of national environmental significance, requiring
approval from the Commonwealth Minister 30. By reducing duplication and combining
all approvals into a single process, the country has the ability to significantly reduce
development time and approval costs for Australia’s uranium mining industry.
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Prices
Uranium prices slumped to historic lows of US$18.75 per pound in October 2016,
well short of high prices established in 2007 (US$138 per pound). Prices stabilised
during 2017 and showed some increase following both Cameco and KazAtomProm
announcing cuts to production 1, 31.

GLOBAL FACTORS
All Australian uranium production is currently exported 32, under stringent safeguards
agreements, to a range of countries across North America, Europe and Asia. Recently,
the Australian Government concluded new nuclear cooperation agreements with
the United Arab Emirates, Ukraine and India, providing new market opportunities for
Australian producers.
The Fukushima Daiichi incident in 2011 led to the temporary shutdown of Japan’s 43
reactors and a plan to prematurely close all of Germany’s operating reactors. Despite
being considered a temporary shutdown, strict new regulatory safety standards have
meant that the majority of Japan’s nuclear reactor fleet are yet to resume operations,
with 42 reactors currently operable and potentially able to restart. Five reactors have
restarted to date, with the first two back online in August and October 2015. A further
21 reactors are in the process of restart approval 23. These factors, combined with
planned closures of ageing reactors throughout the United States, have seen demand
for uranium remain very weak over the period.
Nevertheless, demand for Australian uranium is expected to increase with significant
nuclear power growth anticipated in China, India, the United Arab Emirates and the
United Kingdom over the next decade.
Global supply has started to decrease significantly with some of the major producers
announcing plans to reduce or suspend production. This includes Cameco Corporation’s
decision in late 2017 to temporarily suspend operations at the world’s largest high grade
uranium mine, McArthur River, and Key Lake milling 18 and KazAtomProm, the world
leading producer, also announcing that they would reduce production by 20 per cent
or 7.5 per cent of global production 19.

Figure 9: Historic uranium pricing
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Sector
Focus
There are a number of key areas on which the Australian energy
resources sector must focus to support the ongoing productivity and
viability of the industry as it navigates the evolving energy landscape.
These areas straddle the entire lifecycle of production and include the
ongoing digitisation of industry; optimising our operations through
strategically planned and contemporary maintenance practices; bringing
new concepts and technology into the sector through expanded
collaboration with researchers and the innovation sector; continually
reviewing the regulatory environment to ensure it is supporting a safe
and productive industry; managing the development of new and
emerging skills in existing and new workers; and planning for the end
of life and decommissioning of the industries assets.
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Automation and digitisation
Through 2018/19 the energy resources sector will continue its focus on the
fundamentals of cost management, efficiency and productivity improvement, and on
the role of technology and innovation to achieve this. Increasingly though, attention
has turned to creating new value and growth and a key strategy for this is through the
rapid identification, transfer and adoption of innovation and technologies from across
all industries and sectors.

According to work
by the McKinsey
Global Institute, this
opportunity to gain
the greatest benefits
from the development,
adoption and
deployment of new and
emerging technology
could see benefits to
the global primary
resources sector (oil
and gas, coal, iron ore
and copper) of $290
billion for incremental
and an additional
$100 billion through its
accelerated adoption,
of this $230 billion
and $60 billion are
potentially attributable
to oil and gas.

Many technologies are impacting the sector on the micro scale, for example the use
of drones for surveillance and inspection in difficult environments; the development
of artificial intelligence and machine learning technologies providing decision support
and operational optimisation across much of the value chain; and increasingly effective
additive manufacturing technology (3D printing), which is beginning to move from
the manufacture of simple parts to increasingly complex components used in more
demanding environments. The commercial demonstration of these technologies and
validation of benefits to all levels of the value chain to support enhanced productivity
and efficiencies at all levels will result in a quickening pace of take up.
Industrial automation is not new to the energy resources sector. Plants across the sector
are already heavily instrumented to feed control systems and increasingly, measurement
data is used for analysis of plant condition, to inform maintenance and to optimise
performance. However, internet enabled and integrated digital technologies, including
sensors, combined with ever more powerful data analytics tools, is providing new
opportunities for facility owners to derive greater insights to increase asset utilisation
and improve productivity. According to work by the McKinsey Global Institute 28,
this opportunity to gain the greatest benefits from the development, adoption
and deployment of new and emerging technology could see benefits to the global
primary resources sector (oil and gas, coal, iron ore and copper) of $290 billion for
incremental and an additional $100 billion through its accelerated adoption, of this
$230 billion and $60 billion are potentially attributable to oil and gas.
Converting existing and additional data into tangible insights and actions is however,
not straightforward. First, it requires development of the right talent and skills across
key roles to get the insights from data and then to work out the best and most strategic
action to take. Then it requires safe environments to test innovation. In 2018, we will
continue to see an increasing focus on the use of living labs, simulation technologies
and digital twins to create safe ways to test, prototype and deploy innovation. It also
allows innovators and technology developers to have access to and gain understanding
about what industry genuinely needs, and partnerships with operators and miners to
collaborate, co-create and adapt solutions.
New partnerships and business models can play a key role in enabling this collaboration
and there is already plenty of evidence of this across the energy resources sector.
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Mining companies have rolled out autonomous drills and driverless trucks, with the latter
alone achieving cost reductions and productivity improvements of around 20 per cent.
A major oil and gas company in Australia has formed a partnership with NASA around
robotics technology, building on Australia’s expertise in successfully operating in remote
areas, across large distances, and potentially revolutionising the future design of plant.
Clusters are also becoming a new business model for Australian government/industry/
supply chain/research and innovation collaboration, supporting the development of local
talent and capabilities in digital and automation technology. In Western Australia, an Asia
Pacific centre of expertise in Subsea Inspection, Maintenance and Repair (IMR) technology
and services for the oil and gas sector has already formed, bringing together companies
across the entire value chain, and attracting capital, knowledge and skilled individuals.
Alpha Beta, in early 2018 draft work (not yet released) for the Australian mining
and oil and gas industry has identified three stages of development in automation
technology to 2030.

THREE STAGES OF DEVELOPMENT IN AUTOMATION TECHNOLOGY TO 2030
PRESENT
1

Automated
equipment

2025
2

2030+
Connected, digitised
pieces of equipment

3

Integrated
value chain

Example
technology

Proprietary drones,
autonomous haulage
systems, autonomous
underwater vehicle

Smart sensors that both
monitor and control
equipment in plant/mine

Automated machinery and
equipment that is working in
concert together e.g. drills,
trucks, shovels

Level of
interoperability

Low: technology developed
by a handful of OEMs;
not standardised or
interoperable

Medium: equipment and
data from a range of
different vendors capable
of operating together

High: open source platforms
which allow integration
and interoperability across
value chain

Drivers

• Safety
• Operational and capital
productivity

• As with stage 1
• Reduced automation costs

• As with stages 1 and 2
• Integration benefits /
access to new resources

Level of
automation

Mainly semi-automated
tech; but with some full
automation

Most equipment
now fully automated;
limited self-learning

Equipment and processes
capable of self-learning
and making decisions
without human input

Data Maturity

Low: identifying value of
existing data sets using
machine learning

Medium: filling gaps in
datasets to enhance
machine learning

High: Advanced data
analytics across value chain

Size of the prize

Additional annual
GVA1 generated in 2017-18
by automation in:

Additional total annual
GVA1 generated in 2025-26
by automation in:

Additional total annual
GVA1 generated in 2030-31
by automation in:

Mining = $3bn
Oil and gas = $0.5bn

Mining = $33bn
Oil and gas = $5bn

Mining = $65bn
Oil and gas = $9bn

These three stages begin to identify how today’s technology can be used to improve
safety and productivity of current plant and how by 2030 there is great potential to
develop and deploy new technologies within the energy resources sector and the broader
resources industries to unlock substantial opportunities both to enhance productivity
and also to access natural resources which could otherwise remain uneconomic.
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Maintenance and
operational optimisation
Over a decade of unprecedented investment in and construction of new energy
resource projects has seen many new facilities come into operation, whilst at the
same time the industry is operating a range of established assets that vary in age,
with some coming to near end of life. These facilities require a substantial investment
in maintenance to ensure optimum reliability, efficiency and productivity and in some
cases to achieve extended life and production. Most maintenance activities require
the shutdown of some or all of the plant costing potential production and additional
labour beyond that needed for day to day operations.
Similar or identical equipment in similar applications is used by operators and miners
across facilities, yet historically they have not shared reliability and operational
data external to their own organisation. Industrial technology deployed across the
sector today, such as turbines and centrifuges, incorporate monitoring technology
that reports conditions of the machines to the manufacturers for their analysis and
diagnostics. This data is generally still held only between the user/owner and the
equipment supplier. Whilst there are some areas that continue to be commercially
sensitive or provide a competitive advantage to an operator or miner, technology and
social licence issues are driving far greater realisation of value out of collaboration and
the transfer of knowledge and insight. Operators and miners, through greater sharing
and transfer of learnings, can facilitate more efficient maintenance planning, reduce
maintenance costs and improve supply chain productivity and the development of
local skills and capabilities, and ultimately increase future investment.
As the new gas and LNG projects across Australia transition from commissioning
into steady state operations, these facilities are entering the crowded maintenance
planning, resourcing and execution landscape. They will be required to execute rate
reduction and train shutdowns to complete maintenance and integrity inspection,
process examinations and general repairs. These turnaround events are the most
expensive and time-consuming maintenance activities, made more challenging due to
the loss of production and intensity of labour and resources. In a relatively immature
sector the success of these events is further impacted by limited or unproven
turnaround management processes, execution experience, maintenance and integrity
resources, and control and reporting systems.
Turnaround maintenance can provide a platform for ongoing sector-based benchmarking
for improvement. Further, it is recognised that some organisations are refining their
turnaround practices and that lessons learnt activities after each turnaround cycle,
can provide insight into the further sector competitiveness. A collaboration platform
focused specifically on turnaround management, process, learning and execution
performance will accelerate the improvement of turnarounds as a sector.
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Decommissioning
The Australian oil and gas industry is facing a significant decommissioning portfolio
over the next few decades. In NERA’s Oil and Gas Competitiveness Assessment released
in 2016, Australia ranked at the bottom of the group of 30 oil and gas producing
nationals in abandonment and decommissioning, reflecting the fact that Australia has
had little decommissioning activity to-date.
Wood Mackenzie 28 estimate that over 600 oil and gas fields across South East Asia could
cease production over the next decade – the majority offshore - underlining opportunities
for building a world-class Australian decommissioning industry. There is an estimated
$50 billion in decommissioning liability for Australia between 2018 and 2057, with Western
Australia, the Northern Territory and Victoria being the primary jurisdictions impacted.
This is in addition to the broader industrial demand for asset decommissioning, waste
recycling and mine rehabilitation that will be required across Australia.
Industry is currently working with regulators across all relevant jurisdictions, and other
stakeholders to create a common framework to ensure that decommissioning, when
executed, delivers the best outcome for safety, environmental, technical and cost
factors. Companies are focussed on supporting and fostering collaborative solutions to:
•

Drive maximum economic resource recovery;

•

Ensure a streamlined and clear regulatory framework; and

•

Support the use of holistic, scientific and risk-based assessments to ensure the
decommissioning outcome considers potential implications for all stakeholders.

The current Australian oil and gas decommissioning supply chain has had limited
experience to-date, and therefore has not as yet developed the capabilities and capacity
to address the various potential decommissioning solutions, and is consequently
unsure when to make the investments necessary to capture the opportunity.

There is an estimated
$50 billion in
decommissioning
liability for Australia
between 2018 and
2057, with Western
Australia, the
Northern Territory
and Victoria being the
primary jurisdictions
impacted.

NERA recognises that the industry’s supply chain needs to coordinate efforts to capture
the national and international opportunities and will need to build expertise through
partnerships. Australia has significant experience in industrial waste management for
mining, defence and utilities and international decommissioning experience shows
that supply chain services for decommissioning can be sourced from multiple sectors.
Drawing these sectors together in a coordinated effort may be sufficient stimulus to
activate a huge economic opportunity in the Australia and South East Asian region.
Currently, NERA is exploring multi-sector supply chains, including with industrial waste
management capabilities and capacities, to address the five stages of decommissioning:
survey, assessment, decision, activity and monitoring, and the three internationally
identified solutions approved to-date e.g. remove, relocate and reuse.
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Research, collaboration
and innovation
Australia’s unique geography, rich endowment in natural resources, industry mix and
world class research organisations and talent provides a strong position to reap the
social, economic and environmental benefits the global digital transformation will
bring. This is highly dependent on how well and quickly Australia and the energy
resources sector can address improved research and development (R&D) translation
and commercialisation.

...more than $10.6
billion a year of all
business income in
Australia flows from
collaborations with
universities…And the
estimated benefit to
our national economy
is $19.4 billion a year.

Analysis undertaken by Cadence Economics for Universities Australia for their report
‘Clever Collaborations: The Strong Business Case for Partnering With Universities’ 35
shows “..more than $10.6 billion a year of all business income in Australia flows from
collaborations with universities…And the estimated benefit to our national economy
is $19.4 billion a year.”
Another recent study cited by Universities Australia found that when the public was
aware that a company partnered with a university, it enhanced the firm’s public regard.
It also boosted a company’s reputation for innovation, attractiveness as an employer,
and the level of positive attitude that consumers had about the company 36.
As we accelerate into 2018/19, and according to Innovation and Science Australia
(ISA) the nation is in a $1.6 trillion global innovation race, where the prize at stake is
a bigger share of global wealth, better jobs, and the best access to the products of
innovation 37; and despite our advantages and success to date, Australia lags behind
in some crucial areas required to allow us to lead in the global innovation race, such
as the translation and commercialisation of research and development (R&D),
Whilst Australia has world leading research and talent, ISA found that the translation
and commercialisation of this research excellence is lagging world’s best. Australia’s
firms, as measured by R&D expenditure by business, are lagging behind global peers,
and that performance has been declining since 2008. ISA has developed a strategy
looking out to 2030 to advise the Australian Government on how to generate and
capture more of the benefits of innovation for Australians and has recommended that
government should make addressing improved R&D translation and commercialisation
a top priority to reverse this decline.
Australia has low rates of industry–research collaboration by international standards.
Only 5.1 per cent of the expenditure on R&D by the higher education sector is
financed by industry, placing Australia eight out of eleven peers. Australia is also
ranked twenty-seventh of thirty-eight OECD countries for proportion of publications
with industry co-authors 37.
One factor on the industry side identified by ISA is the lack of at-scale industry
placement programs for higher degree by research students, most of whom are PhD
researchers. ISA found industry placements increase the collaboration skills of those
who enter academia and increase the quality and quantity of researchers entering
private industry. As both research and industry have an ongoing need for these skills
it is imperative that actions be taken to address this gap.
Recognising all of this, the energy resources sector and NERA are focussed on some
key strategies to create new and deeper connections between researchers, industry,
governments, SMEs and the supply chain, start-ups and entrepreneurs to grow
collaboration, entrepreneurship and to innovate at speed. Industry is finding new ways
of working with universities to increase the collaboration skills of those who enter
academia and increase the quality and quantity of researchers who enter private
industry, developing industrial scale living laboratories, supporting clusters to encourage
testing within supply chains, and Cooperative Research Centres (CRCs).
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Innovation clusters have been shown internationally to be highly effective and efficient
incubators of innovative solutions to industry problems. Clusters emerge where
there is a community of practice, inherent advantage and commercial opportunity
e.g. they need to address genuine business needs.
For the Australian energy resources industry, clusters offer a vital opportunity for
new partnerships with innovation players across the value chain, and a unique
way of allocating and managing risk with the supply chain. Clusters can address
industry challenges and provide larger energy resource companies easier access to
entrepreneurs, innovators and start-ups, SME’s, researchers and venture capitalists
who combine forces and share physical and/or virtual environments under the
leadership of dedicated cluster managers.
For clusters to operate most efficiently and effectively they need the agility and
flexibility commonly seen in entrepreneurial organisations, coupled with high degrees
of open collaboration between member businesses to work to a common goal.
CRCs can also support innovation clusters, with businesses spinning in and out of
both mechanisms as they develop and grow new products and services. They also
need clear direction and problem statements from potential customer organisations,
and a commitment from those organisations to support the development, testing and
deployment of their products.
A subsea industry cluster has emerged in the Western Australian oil and gas sector
bringing together Australian operators, service companies and research institutions to
address challenges specific to the Australian oil and gas subsea industry in the areas
of inspection, maintenance and repair (IMR).
Two ‘living laboratories’ are also working to support innovation in the oil and gas
sector: a subsea living lab to assess the effectiveness of innovative coatings, materials
and technologies against calcareous deposition and marine organism growth on
subsea equipment, with the potential to offer significant cost savings to operators by
maximising equipment reliability, availability and therefore production uptime; and an
LNG Futures Facility, which will be a national, open-access resource providing a fully
functioning, highly-instrumented LNG plant designed to enable research, safe training
and technology demonstration.
NERA will be delivering a range of innovation and collaboration initiatives and
projects with industry throughout 2018, including an online open collaboration and
innovation platform.
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Regulation and reputation
Robust, transparent regulation and standards, and governments and regulators
providing independent oversight and accessible evidence of industry activities and
performance is good for everyone – the public, communities and stakeholders,
governments and industry. Independent, trusted science is also critical to underpin
such regulation and oversight.
Australia has a long history of strong industry regulation, and an inherent advantage
in natural resources that has helped fuel the nation’s innovation and prosperity.
In recent times however, a complex combination of factors has seen access to future
resources close and exploration and development of those resources continue to
decline. This threatens Australia’s economic future.
Further, Australia urgently needs clear policy and regulation that will support the
energy supply ‘mix’ required to enable the nation transition successfully to a low
emissions economy without causing economic and social havoc.
For example, Australian Bureau of Statistics (ABS) exploration data confirms that the
slump in exploration, particularly in the oil and gas sector, continues. The seasonally
adjusted estimate for total petroleum exploration expenditure fell 15.1 per cent
(a decrease of $43.2 million) to $242.6 million in the December quarter 2017.
The seasonally adjusted estimate for onshore petroleum exploration expenditure fell
16.8 per cent (a decrease of $15.6 million) to $77 million.
Some key focus areas for 2018/19, include:
•

improving land access through early engagement by governments with communities
and stakeholders before acreage release, including indigenous Australians, and
achieving a consistent and fair approach to compensation across all jurisdictions;

•

collaborative industry approaches to environmental management of exploration,
drilling and well abandonment, earning social licence through understanding our
environment, gaining access to acreage through better predictions of impacts,
delivering productivity through collaboration and increasing competitiveness
through standardisation;

•

independent entities to collate research gaps and priorities (e.g. environment,
safety and social impacts and technical innovation) built through consensus across
all stakeholders. Commission best-in-class independent research with collective
industry funding and manage research independently from industry funding;

•

ongoing work to support international standards, and harmonise industry standards
under a common framework to improve productivity and reduce cost burden to
the supply chain; and support for Australian energy resources sector access to
global work on automation standards and open process control user protocols;

•

improving social licence, social benefits, local jobs and energy literacy as the key
to moving forward;

•

energy literacy – around the complex issue of the energy science, systems,
economics, technologies, integration, transition mix. There are multiple parts
to energy literacy with no common and well understood definition of exactly
what we mean by ‘energy literacy’, though everyone is talking about it. NERA is
providing seed funding to the University of Queensland to:

•
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-

develop a definition of energy literacy;

-

diagnose critical ‘pinch points’; and

-

develop a prioritised national framework and action plan which includes
detailed processes for addressing the deficit and/contentious areas; and

NERA is providing an independent funding model which will not detract from the
impact of the work.
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Clean technology and
low carbon future
The Australian energy resources sector, like much of the rest of Australian industry, is
continually exploring ways to reduce energy input costs. This is being pursued through
initiatives such as the integration of solar, wind and other renewable power sources
into electricity supply systems and the use of big data and analytical technologies to
identify efficiency gains that can be used to minimise power demands.
The sector continues to be transformed by new, emerging technologies and the transfer
of technology into the sector from other areas. At the same time however, the market
profile of some areas of the sector are being challenged by emerging sources of
renewable and less carbon intensive energy that is displacing more traditional sources.
Increasing market penetration of renewables such as wind, solar and hydro are leading
some Australian consumers to question the ongoing need for conventional energy
sources such as coal and gas in the domestic energy mix. Several states and territories
are pursuing aggressive deployment of these renewable technologies, moving away
from their previous dependency on carbon-based generation. The resulting pressures
are leading to a reduction of domestic consumption, initially of coal and oil, in power
generation. However, the export demand for all of Australia’s energy resources
remains strong as customers in the region continue to expand their domestic power
generation capacity.
Alongside the more established renewable energy generation there are a number
of emerging technologies which show great potential to supplement those already
established in the market. Among these are opportunities to use hydrogen and
ammonia to store renewable energy in a clean, easy to transport and then consume
form. This can enable a future market where electricity generated from solar and wind
during peak production times can be converted into these clean chemical forms, then
stored or transported to be consumed when direct renewable forms of electricity
is not available or where electrical power is less suitable, such as thermal plant that
require a combustible energy source. While technologies around chemical storage
and transport including hydrogen and ammonia are still being proven they have huge
potential and could deliver significant value to Australian industry and global markets.
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Skills and transitioning the
energy resources workforce
The rapid uptake of digital and automation technologies is a global and inevitable
phenomenon. To remain economically competitive, Australia’s energy resources
sector, and Australia broadly, must be at the forefront of technological progress.
The question for Australian industry is not whether to pursue automation, but how
to be a positive adopter. Our only choice is whether to lead or lag.

Our country’s future
relies on companies
working with key
educational and
research institutions
to get our workforce
ready for the fourth
industrial revolution.
The world is changing
rapidly through
technology and
Australia needs to
equip our future
generations and our
existing workforce
with the necessary
capabilities and tools
to make things faster,
cheaper and better —
ultimately this is about
jobs and competition.
Mr Jeff Connolly
CEO, Siemens
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There are many social, environmental and safety benefits from the increasingly
digitised and networked operations already in place, and in many areas the energy
resources sector has already provided its workforce with new experiences and skills
development. We must continue to support the workforce in developing the skills
required for the future digital, integrated, commercial, innovative and collaborative
working environments.
The impact of advancing digitisation of industry is transforming the skills requirements
for all levels of roles. Maintenance personnel are increasingly required to be digitally
conversant to perform their tasks, operations personnel must be able to work with
advanced automation and prediction tools, design personnel are increasingly using
automated tools to undertake work previously performed manually and those working
in construction roles must be able to plan and track their work using an increasingly
large range of digital tools. All of these additional skills requirements mean personnel in
the workforce must work to build their skills to remain relevant, and those entering the
workforce need to arrive with more developed digital skills than previously required.
At the same time, the balance of roles across the sector is shifting, as the sector
finalises commissioning of new plant built during the boom times and moves into
increasing levels of maintenance. This shift is impacting the engineering workforce
who have previously been used for fundamental greenfield design as well as the
construction workforce who have focussed largely on building new plant. All parties
are now changing their focus toward maintenance and optimisation activities,
requiring both a reassessment of the balance of skills needed, and recognition of
deficiencies of both numbers of personnel such as maintenance foremen as well as
the broader lack of extensive maintenance skills.
The uptake of automation and robotics technology across the energy resources
sector will also ripple through the supply chain and the wider economy. For example,
as automation occurs, the resources sector will need to source more advanced
equipment, software, and technology from its supply chains.
Data skills are a key focus, and NERA, as a foundation member funding the CORE
Innovation Hub (located in Perth and opening a Brisbane office in 2018) is supporting
CORE deliver data skills to the energy resources sector. CORE provides a space where
resources-focused start-ups, operators and suppliers can engage, collaborate and
better understand industry challenges, build solutions, and contribute skills to unlock
new insights. In 2018, CORE has formed a resources sector partnership to deliver
smarter lifelong learning for agile talent in data science skills. Building capability
centred around data science to achieve a successful data literacy transition will
require energy resources businesses to make skills development and future workforce
strategy central to their growth plans. CORE will deliver a professional skills program
in 2018 to support industry’s successful digital transition
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Knowledge
Priorities
The 2017 SCP outlined nine Knowledge Priorities where the energy
resources sector needed to focus to improve its competitiveness in the
global landscape. These Knowledge Priorities have been rationalised
to eight with Knowledge Priority 3 (Understanding Australia’s resource
base) and Knowledge Priority 5 (Unlocking future resources) now
combined due to the similarity of focus and outcomes achieved in
both Knowledge Priorities.
In 2018 NERA will be undertaking a wide range of projects to address
these eight Knowledge Priorities and, while NERA is a key contributor
to improving sector competitiveness, it is only one part of a broader
collaboration ecosystem.
This section provides a summary of each Knowledge Priority,
including NERA supported projects that aim to improve productivity,
competitiveness and innovative capacity at the sector level where
economic growth can be maximised.
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Enhance skills and business
capabilities to support
automation and digitisation

Knowledge
Priority
Enhance skills
and business
capabilities to
support automation
and digitisation

Focus Areas
Transition of work
skills to future jobs
Digital and
automation

Projects
Future of Work
research project
to identify future
skills in a digital
environment

Future jobs in the energy resources sector are increasingly recognised as being
highly technology dependant requiring new entrants and existing personnel to have
increased levels of science and numeracy skills, as well as high levels of competence
interfacing with emerging technology that will provide job support or undertake
tasks directly. These emerging technologies are crucial to the energy resources sector
maintaining its global edge.
As the skills demands within the sector continue to evolve the sector must maintain
its engagement with the training and education providers to ensure the courses
offered meet current and future needs. Additionally, as technology impacts the way
in which training and educational material is delivered, both the providers of the
material and those consuming it for training purposes have opportunities to develop
just in time micro credential training packages to provide the workforce with access to
the knowledge they need at the time they need it.
Many of NERA’s projects are focused towards maximising the benefits of automation,
machine learning and artificial intelligence for the energy resources sector. This involves
supporting the workforce and businesses to develop and transition to new skills in
order to access additional business and job opportunities.

NERA PROJECTS
Future of Work Research Project
The key initiatives NERA will support are aimed at improving, upgrading and
transitioning workforce capabilities in the sector, with a focus on digital and automation
skills. NERA will:
•

Identify how Australia’s energy resources sector operations’ workforce is changing
and what future skills are needed across the sector over the next 10 to 15 years.

•

Quantify what this workforce change could deliver in terms of productivity growth
and establish a plan of how workers in selected trade roles within the sector could
be supported to transition.

Work skills and
business capability
included in NERA
funded projects
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Work skills and business capability included in NERA funded projects
NERA is assisting the energy sector realise the full value of new technologies and
business opportunities through a number of initiatives. Clusters (see previous section
on Research, Collaboration and Innovation) innovation hubs (an example is the CORE
Innovation Hub), Accelerator programs, export ready programs and new collaborations
between industry, research organisations, PhD students and SMEs will all play an
increasing role in developing the skills required by the supply chain to support the
energy resources sector.
Data skills are a key focus, and NERA as a foundation member funding the CORE
Innovation Hub (located in Perth and opening offices in Brisbane in 2018) is supporting
CORE deliver data skills to the energy resources sector. The Hub provides a space where
resources-focused start-ups, operators and suppliers can engage, collaborate and better
understand industry challenges, build solutions, and contribute skills to unlock new
insights. In 2018, CORE has formed a resources sector partnership to deliver smarter
lifelong learning for agile talent around data science skills. Building capability centred
around data science to achieve a successful data literacy transition will require that
energy resources businesses make skills development and future workforce strategy
central to their growth plans. CORE will deliver a professional skills program in 2018 to
support industry’s successful digital transition.

KEY
PERFORMANCE
INDICATORS
KPI milestone
Transition work
skills to meet
future energy
resources sector
requirements

Target
Identify and publish
requirements to
transition skills
to support future
industry needs with
a focus on digital
and automation

Timing
2018
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Build talent and enable effective
collaboration and innovation
Collaboration and strong innovative partnerships provide effective methods to
address key strategic challenges and can benefit the entire industry and economy.
Independent and collaborative forums offer great potential to seed and nurture new
ideas, innovations and solutions to significantly improve the global competitiveness
and export potential of the Australian energy resources supply chain.

Knowledge
Priority
Build talent and
enable effective
collaboration and
innovation

Collaboration occurs in several ways: amongst operators within a sector; between
operators and the research sector; between the service providers; between service
providers and the research sector; and, between different industry sectors.
Responses to NERA’s sector sentiment survey indicates a relatively high level
of collaboration on projects within an industry and between industry peers but a
comparatively lower level of collaboration with those in other industries.
Figure 10: Collaborative projects within and outside of home industry
102

Yes

65

Focus Areas
Establishment of
innovation clusters
Collaborative focus
to NERA supported
projects
Cross industry
collaboration
Sharing industry data

Don’t
Know

Within own industry

29

No

With other industry

55
6
17

Data source: NERA sector sentiment survey

The survey indicates a greater need for participants in the sector to continue to open
their doors to one another and actively explore ways to work and grow together.

NERA PROJECTS
Projects
Subsea Innovation
Cluster Australia
Open Innovation
Platform
CORE Innovation
Hub
Data Analysis of
Tropical Cyclones
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While all NERA supported projects include some degree of collaboration, the projects
described in this section highlight some specific activities.

Nureka - Open Innovation Platform
NERA has worked with experts to build an efficient and secure platform to apply innovation
intelligence across the globe, connecting talented researchers, investors, innovators and
entrepreneurs to deliver world-class solutions to oil and gas industry challenges.
Nureka allows members effectively discover and adopt talent, knowledge and
innovative solutions to complex technical challenges – innovations tailored to specific
business needs, in a secure, IP protected, commercially confidential and time effective
way. There is nothing that is its equivalent. Most importantly, it is a platform that
applies the transformative power of technology, where users have access to smarter,
more effective innovations to solve their business challenges. Nureka combines
industry knowledge and experience with technology to connect a new community of
innovators and entrepreneurs to the challenges faced by large enterprises.
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Subsea Energy Australia – Subsea Innovation Cluster Australia (SICA)
NERA is supporting the establishment of a Western Australian based Subsea Innovation
cluster. The cluster brings together Australian operators, service companies and research
institutions to address challenges specific to the Australian oil and gas subsea industry
in the areas of inspection, maintenance and repair (IMR). The cluster will attract and
develop business competence by ensuring that it is the go-to location for experts and
researchers in subsea associated fields. It will produce accelerated sustainable growth,
creating value for the subsea IMR sector in both regional and worldwide markets.

CORE Innovation Hub
CORE is Australia’s first resources technology focused co-working, collaboration and
innovation hub. As a CORE foundation partner, NERA supported the implementation
of a successful pilot phase in its first year (2016/17) and has continued sponsorship
to assist to support growth plans in its second year of operations. CORE serves as a
physical hub and extended network for the energy resources innovation ecosystem,
where operators, suppliers, researchers, entrepreneurs and start-ups can connect
and collaborate on business development, growth and innovation, particularly where
common challenges exist across the oil, gas and mining, including mining equipment,
technology and services (METS) sectors.
NERA is also sponsoring the CORE Start program, providing promising resources
technology start-ups with three months of co-working space at CORE coupled with
facilitated industry connections and support to grow their business. The first recipient
of this program was announced in March 2018.

KEY
PERFORMANCE
INDICATORS
KPI milestone
Increase cross
company
collaboration

Target
Establish Australia’s
first subsea
innovation cluster
and identify other
cluster opportunities

Timing
2018

Bureau of Meteorology – Tropical cyclone predictions Phase 1
The Australian Bureau of Meteorology with support from NERA, Shell Australia, Chevron
Australia and Woodside Energy are undertaking a project to reanalyse Australian
tropical cyclone data collected since 1981 to incorporate recent advances in algorithms
that extract key information from geostationary satellite data. The updated dataset
has the potential to improve estimates of wind and wave thresholds that can be used
to improve the design of offshore facilities, reducing engineering risks and operator
costs. Subsequent phases of this project will potentially develop capability to model
extreme cyclone conditions, further enhancing future designs for facilities in the
region, reducing design risks and enabling greater confidence to proceed with new
plant. Second and third order benefits from this work will extend into other industries,
such as fishing and the shipment of other commodities. It will also provide the Bureau
of Meteorology with an enhanced ability to predict extreme weather events across the
Australian cyclone region, improving awareness and public safety in such conditions.

KPI milestone
Increase innovation
collaboration

Target
Launch Nureka
nationally and
globally connecting
challenge owners
with innovators

Timing
2018
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Pursue a sustainable and
low carbon energy future
Sector sustainability requires engagement and support from the community to build
a strong social licence to operate. Energy resources underpin the Australian economy,
and a sustainable and energised industry is a fundamental part of Australia’s future.
Constructive and respectful engagement on social, environmental and economic sector
impacts is needed to address community concerns, whether by providing independent
robust information or finding solutions to the issues raised by stakeholders. This will,
in parallel, deepen the energy literacy of the community and key stakeholders.
Knowledge
Priority
Pursue a sustainable
and low carbon
energy future

Focus Areas

NERA PROJECTS
NERA will:
•

Help articulate economic, social and environmental benefits of energy resources
in Australia.

•

Support research and commercialisation of technologies which provide solutions
to community concerns, including uptake of clean technologies in the energy
resources sector.

•

Together with industry, government(s) and other stakeholders, work to develop a multifaceted short to long term strategy to increase energy literacy and public engagement
on energy choices and the transition pathway (secure, sustainable and affordable).

•

Work with industry and government(s) to promote appropriate regulation and
transparency, and to support improvements in community and stakeholder
engagement as well as the perception of the sector.

Social benefits
Infrastructure closure
and rehabilitation
Water management

National Energy Literacy Framework
Projects
National Energy
Literacy Framework
Identifying Different
Sources of Methane
in Groundwater
Radiological Risk
Assessment Tool
Baseline
Characterisation Northern Perth Basin
Resetting our
understanding of the
Great Artesian Basin

NERA is supporting research from the University of Queensland to build a better
understanding of barriers to establishing a deeper level of energy literacy in Australian
society. Initially this work will focus on ascertaining what is meant by and understood
as energy literacy so that subsequently initiatives can work to improve these literacy
levels, leading to a more informed debate within the community.
Many Australians are voicing concerns about the price they have to pay for their
household electricity; for the prices being imposed on the commercial and industrial
sector; and where their electricity is being generated from. At the same time there is
a level of scepticism within the community over the sources of information used to
inform the energy debate. A relatively low societal level of energy literacy and reliance
on factional sources for information creates a number of social risks for Australia’s
energy resource sector, risks which may eventually become a commercial impediment
for some sections of the industry if left unresolved.
The belief that energy literacy is low among members of the Australian public was
strongly reinforced by the responses to the NERA sentiment survey, where two thirds
of respondents indicated they believed this to be the case.
Figure 11: The Australian public has a good understanding of the role of the energy sector
39%

6%

Agree
Somewhat agree

15%
13%

27%

Neither agree nor disagree
Somewhat disagree
Disagree

Data source: NERA sector sentiment survey
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Identifying Different Sources of Methane in Groundwater
NERA is supporting a project to develop gas ‘fingerprinting’ technology that can be
used to identify the specific component mix found in methane in the environment, and
from this to identify the sources of the methane encountered. The project will involve
developing a definitive fingerprinting methodology that utilises aspects of gas chemistry,
isotope chemistry, information about the various source characteristics and knowledge
of key processes that occur during migration (fractionation, oxidation, biological activity
etc.). The project will build on expertise within gas companies as well as recent work done
by researchers that suggests certain combinations of hydrochemistry and isotope gas
chemistry could definitively identify certain methane sources.
The ‘fingerprinting’ methodology will be matched with the development of what
could be adopted as an industry sampling and standard analysis to quantify desorbed
methane present in water bores and CSG wells. This will require practical, affordable
methods that can be demonstrated to have high repeatability and reliability in
laboratory and field benchmarking. Finally, the project will use a combination of
innovative coupled modelling techniques to develop a methodology for characterising
the flux of methane from various sources across differing processes.
The goal of the project is to provide a toolbox and potential for an industry standard
for sampling water bores and gas wells, coupled with analytical techniques that
can clearly differentiate between actual fugitive subsurface gas from resource
development and other gas occurring naturally in the subsurface.

Radiological Risk Assessment Tool
Recent International and Australian regulatory guidance (ICRP 108 and ARPANSA Env.
Prot. Guide, 2015) have increased the need for effective tools to assess radiological
uptake and dose rates in the environment. While internationally accepted methods and
models exist for determining the radiological impacts of releases of radionuclides to the
environment, they are generally based on data collected in the northern hemisphere.
There is a recognised lack of southern hemisphere data, particularly from Australia.

KEY
PERFORMANCE
INDICATORS
KPI milestone
Strengthen
engagement with
communities

Target
Develop a National
Energy Literacy
Framework
which outlines an
engagement plan
that articulates the
social, economic
and environmental
benefits and
challenges of the
sector.

Timing
2018

This project aims to expand fundamental knowledge for use in determining
radiological impacts to non-human species in Australian arid zone environments to
protect wildlife diversity. Development of Australian-specific data will provide a better
understanding and a more credible environmental impact assessment process. In
addition, decision-making by operators and regulatory authorities will be based on
relevant local information.

Baseline Characterisation – Northern Perth Basin
The project will develop systems and protocols to establish and monitor groundwater,
soil and atmospheric methane baseline measurements so that the impact of
any current and future oil and gas activities can be quantified. It will generate
independent and verifiable data to provide quality information to local communities,
government and industry.
Public concerns about onshore oil and gas activities are often raised using information
gathered from international sources that are not necessarily relevant to oil and gas
activities in the Perth Basin. This project aims to establish a strong publicly available,
scientific database that will provide reliable foundation baseline methane data that
can be used to address these concerns. This will be accompanied by data gathering
and interpretation protocols to enable ongoing monitoring activities. It will help lead
to better informed decisions about the use of water resources and will provide the
community and regulators with the means to make informed judgements about the
impact of oil and gas activities in the Perth Basin.
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KEY
PERFORMANCE
INDICATORS
KPI milestone
Promote industry
sustainability

Target
Promote industry
sustainability through
fostering a greater
understanding of the
social, environmental,
economic and
operational
consequences of
industry activity,
and by promoting
trusted, independent
custodians of
scientific data.

Resetting our understanding of the Great Artesian Basin
Unlocking future coal and gas resources in much of eastern Australia is contingent
on understanding impacts on the Great Artesian Basin water supply aquifers.
Government-led impact assessments and stakeholder engagement exercises have
improved communication to some audiences. However, these activities have not
aimed to bridge the gap between up-to-date science and public perceptions about
the Great Artesian Basin.
The project will involve establishing a team of independent reviewers and contributors
to document the latest work on the Great Artesian Basin aquifers of the Surat Basin.
The project aims to bring community perceptions up to date through community
information sessions, high profile publications, expert workshops and a planned
media strategy.
The outcome will be reference material which will reset and help explain new
concepts of how the Surat Basin and broader Great Artesian Basin works for public
consumption; and a reviewed set of easily accessible, reference material that will be
seen as a primary source of scientific evidence to inform planning policy, regional
cumulative impact assessments and project proposal assessments.

Timing
Ongoing
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Understand and unlock
Australia’s resources base
Understanding the nation’s natural resources and geology is critical to identifying the
future supply needed to underpin the sector’s operational sustainability. The Australian
energy resources sector needs to improve its ability to identify, appraise and develop
marginal resources in a cost effective and sustainable way. Development of marginal
resources will require government and non-competitive corporate data to be accessible
for operators to assess potential and known resources for future development.

NERA PROJECTS
NERA will:
•

Take a lead role in promoting consolidation of geophysical data for under-developed
basins.

•

Identify and support projects aimed at improving broader access to and sharing
of geophysical data.

•

Build collaboration between the research and development sector and industry
to promote and implement emerging technologies to mature new fields and
marginal resources.

•

Support innovative methods of developing marginal and new resources through
different business models, operating models and a contemporary culture and mindset.

Unlocking the Toolebuc Formation
The project seeks to prove the petroleum production potential of the highly
prospective Toolebuc Formation of the Queensland Eromanga Basin. The project is
both collaborative and multi-disciplinary, utilising the skills and support of industry,
research and government sector participants.
The project spans reservoir testing through to appraisal drilling and production
testing, seeking to position the Eromanga Basin as a key contributor to the east coast
energy market.
The Toolebuc Formation has the potential to substantially contribute to Australia’s
future energy resources base. The petroleum characteristics of the prospective shale
intervals within the Formation are favourable and the Toolebuc shale has the potential
to supply natural gas to the east coast domestic market, addressing future predicted
shortfalls identified through the COAG Gas Supply Strategy, along with opportunities
to feed in to the LNG export market, particularly as the existing stock of coal seam
gas reserves deplete.

New Geostatistical Technique for predicting CSG production
Geological and dynamic flow models are used by the CSG industry to forecast
gas production. In these models, it is current practice to use conventional (linear)
geostatistical algorithms for parameter estimation between data points (well data) such
as kriging. The kriging matrix assumes a linear relationship between adjacent locations
in a random field, which may not necessarily be representative of the underlying data.
Demonstrations of improved statistical analysis (reduced uncertainty) on Australian CSG
resources should improve technical confidence in predicting reserves or production.
The availability of a Petrel© plug-in will improve resource estimation and flow modelling
(due to better input to the flow model) leading to better production performance
forecasting. CSG stakeholder companies can use the plug-in and its results to increase
efficiency in production and decrease the risk associated with flow connectivity.
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Knowledge
Priority
Understand and
unlock Australia’s
resources base

Focus Areas
Develop a greater
understanding of
prospective basin
geology across
the minerals and
energy sectors
Integrated geological
information

Projects
Unlocking the
Toolebuc Formation
New Geostatistical
Technique for
predicting CSG
production
Converting Tight
Contingent CSG
Resources
Unlocking uranium
marginal resources
Managing Hydrate
Risk in Subsea
Jumpers
Machine Learning
Based Sub-Surface
Asset Model
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KEY
PERFORMANCE
INDICATORS
KPI milestone
Identifying
opportunities to
access potential
and known
resources

Target
Improve energy
resources sector
access to robust
sources of
geophysical and
subsurface data
to contribute to
Australia’s future
energy resources
base.

Timing
Progress two key
projects in 2018

Converting Tight Contingent CSG Resources
This project involves graded injection modelling and deployment support for tight,
low permeability CSG well stimulation treatments. Graded particle injection (‘GPI’)
was first proposed by researchers as a means of improving the poor production
index observed in naturally-fractured, unconventional reservoirs such as coal seams.
The underlying premise of GPI is the injection of micron scale particles that essentially
prop the narrow aperture of cleats and fractures in coals, preventing closure and
the associated reduction in permeability due to increases in net effective stress.
By sequencing an increasing size of injected particles, the smallest particles can be
placed deep within the seam, with the near-wellbore region being supported by
larger, standard sized proppants.
Low-permeability coal, hydraulic fracturing treatments in the tighter areas of Surat
and Bowen Basin have not delivered commercial results using conventional hydraulic
fracturing fluids and common hydraulic fracturing proppants. Large volumes of
in-situ gas remain in Eastern Australia.

Unlocking Uranium Marginal Resources
NERA’s Australian Uranium Industry Competitiveness Assessment outlined the Yeelirrie
and Wiluna Uranium Projects that could be developed in the short to medium term;
however, a combination of the prevailing low uranium price and high processing costs
are significant barriers to development. It is estimated that ore processing accounts
for approximately 65 per cent of total production costs, predominately due to the
high consumption of reagents.
This research program will investigate opportunities to reduce processing costs
while maximising uranium recovery for these projects. Results of the research will
be shared across the uranium industry and will likely assist with the development of
other carbonate-hosted deposits.

Managing Hydrate Risk in Subsea Jumpers
As the world’s energy demands are expected to increase (US EIA 2017), oil and
gas operators are developing fields under at least 1,000 meters of water to satisfy
demand. Such deep water production is currently limited by equipment technology
that can accommodate this high-pressure condition, and by operational know-how to
ensure production remains safe and reliable. Hydrate blockages traditionally represent
90 per cent of the subsea production (flow assurance) challenge, where jumpers are
at a particularly severe exposure. This project will utilise the world’s first industrialscale laboratory jumper to collect novel data describing hydrate growth rates and
the blockage mechanism under this condition and will deliver a mechanistic model
that can be used to forecast such blockages. With this new capability, operators can
remove a key dimension of uncertainty in designing deep water subsea systems,
unlocking deeper resources to support the next generation of asset development.

Machine Learning Based Sub-Surface Asset Model
This project will develop a machine learning-based sub-surface coal seam asset
model to better understand and predict the configuration of subsurface resources.
A data fusion model will be developed based on sub-surface information to better
analyse the limitations and opportunities of the coal seams, enabling real-time data
reconciliation of static and dynamic geological models; improve asset development
planning; and expand the capabilities of the geologists, geotechnical engineers and
field development teams; and ultimately improved utilisation of the resources net pay.
The model will then utilise machine learning techniques and statistical methods to
firstly ‘learn’ from known production data for a section of field. These ‘learnings’ will
then be tested on an adjacent field section to determine the accuracy of the model at
predicting gas production from the fused data sets.
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Develop new market
and business models
Australia is a net exporter of energy 14, after becoming a net importer of petroleum
and petroleum related products since 2004 14. The next window of opportunity is
to build from the platform of existing energy projects to develop new technologies,
products and services for both domestic and export markets.
As a nation Australia has long embraced international trade, with agreements in place
with many of the nation’s regional neighbours 38. These include China, Japan, South
Korea, Malaysia, Thailand and Singapore along with the newly signed Trans Pacific
Partnership (referred to as TPP-11) which adds a number of additional nations on the
Pacific rim to the list. These agreements help to support the endeavours of Australian
businesses in exporting their technology to the world, technology which in many
instances has been developed to work in Australian conditions which make them
highly suitable for use in the region.
Many NERA supported projects are building technology and knowledge which is valuable
both for the local industry and also more broadly with export potential. Examples of
these include hybrid energy solutions incorporating clean technologies, low emissions
technologies and carbon capture and storage (CCS), as well as LNG for transport fuel,
and remote operations technology.

NERA PROJECTS
NERA will:
•

•

Launch the Smart Australia program to help open doors and make introductions,
providing Australian entrepreneurs and innovative companies with the opportunity
to identify, access and accelerate international growth prospects.
Support clean technology projects that contribute to improving efficiency and
productivity in the energy resources sector.

Knowledge
Priority
Develop new
market and
business models

Focus Areas
Commercialisation
of operational
technological
developments
Carbon capture
and storage
Low emissions
technologies
LNG as a fuel

Smart Australia Program

Hybrid technologies

NERA’s Smart Australia program is a customised workshop and mentoring program
designed to enable participants to identify in-market opportunities, scope relevant
commercial and financial strategies and equip participants with the skills, language
and tools required to translate these into tangible commercial outcomes.

Adapting to the
changing energy mix

Participants in Smart Australia 2018 will travel to Gastech 2018 in Barcelona, Spain to
build their international network and export opportunities.

Projects

3D Metal Printing Technology
NERA is supporting new high speed, low cost metal 3D printing technology that has
potential to revolutionise industrial activities in remote areas by allowing onsite metal
part production. The high-speed metal 3D printing technology allows parts to be
formed 1,000 times faster than traditional 3D printing allows, and at a much lower cost.
The metallurgy of the resulting parts is of high standard and is generally suitable for the
same kind of uses as parts that have traditionally been cast in a foundry. The printer,
once finalised and validated, will be used throughout Australia and exported all over
the world and will be able to generate parts on demand for remotely located, heavily
industrial sites.

Smart Australia
Program
3D Metal Printing
Technology
CSG Brine Treatment
Integrating Solar
into a Wellhead
Platform Power
Solar Hybrid
Wellsite Power
Generation
Zero Emissions
Coal Technology
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KEY
PERFORMANCE
INDICATORS
KPI milestone
Improve
commercialisation
and acceptance of
new technology

Target
Unlock value
and accelerate
commercialisation
by identifying new
technology projects.

CSG Brine Treatment
NERA is supporting the first commercial deployment of a novel Australian developed
plant for the treatment of water produced through the extraction of coal seam gas.
The process uses a unique, low cost, modular, mobile, continuous flow for efficiently and
effectively removing water from liquid and sludge waste streams. The system uses no
chemicals and produces clean reusable water and a solid or concentrated liquid product.
The system significantly lowers the costs of handling, treating, transporting and
disposing of liquid and sludge waste while improving operational environmental and
safety risks, it is modular and can scale to match production needs.

Integrating Solar Power into a Wellhead Platform
NERA is supporting a project that integrates solar PV on an offshore facility to improve
reliability and autonomy by reducing the reliance on Closed Circuit Vapour Turbo
Generators (CCVT). The facility on which this project is being installed is currently
dependant on limited battery backup capacity if generators fail. The high cost to service
and maintain the CCVT’s provides a significant driver to integrate backup generation.
The demonstration of renewable energy solutions in the offshore gas market represents
an industry first. The ability to maintain system security through renewable energy
integration provides both an innovative approach to increasing system availability in highrisk offshore environments to provide a replicable model for un-manned offshore assets.

Solar Hybrid Wellsite Power Generation
Timing
2020

NERA is supporting a project being undertaken in Queensland to develop and field trial
solar hybrid technology for use in remote CSG well sites. The technology will combine
a 40kW gas fuelled generator with modular solar and battery technology to enable a
flexible power solution that would be able to be adapted to meet the differing power
requirements over the life of the well without dependence on grid supply.
Proving this technology would enable a more cost-effective development of future
well sites, removing the operators’ dependence on grid power and reducing overall
operating costs.

Zero Emissions Coal Technology
This project aims to provide Australian underground coal mines with a technically viable
method to drastically reduce fugitive greenhouse gas emissions during their operations.
The system, installed in an underground coal mine, can concentrate and capture
methane for beneficial use or destruction. The system provides a safe and
environmentally sustainable alternative to the venting of fugitive greenhouse gases
(GHG) to the atmosphere through the mine ventilation system.
Methane is a potent greenhouse gas, and a major contributor to global warming.
Methane is released from coal seams during mining activities. In underground mines,
most of this gas enters the ventilation system and is referred to as Ventilation Air
Methane (VAM). At present, there are few commercially viable systems available to
capture and destroy VAM emissions from underground coal mines. In the absence
of a cost-effective alternative, these emissions will continue to be vented to the
atmosphere during normal underground mining operations.
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Commercialise technology
and research
Identifying and leveraging the research and industry connections between end users,
research institutions and product developers is critical in defining and developing new
technology, yet many organisations still struggle to find the right linkages.
NERA assists in building these linkages and leveraging this knowledge into the broader
sector. It is critical to the future competitiveness and sustainability of Australia’s
energy resources sector that research and industry build stronger ties and establish
ways to effectively communicate emerging science on technical and socio-economic
challenges of the sector. This requires all parties to provide leadership and actively
seek opportunities to collaborate and innovate together. Industry must work with
the research sector to address its pressing current and future challenges. In turn,
Australian universities and research organisations need to achieve greater consistency
and engagement in knowledge and technology transfer.

Knowledge
Priority
Commercialise
technology and
research

NERA PROJECTS
NERA will:
•

Support the development of living labs by operators, service providers and research
institutions to increase engagement and improve collaboration in applied research.

•

Launch the Leap Fund to improve the commercialisation of innovation and
technology by supporting SMEs and inventors to enhance product development
by working with end users.

•

Together with research institutions, work to increase the number of companies
engaging with research and bridging the gap between industry and research for
PhD researchers and other STEM graduates.

Micro LNG Living Lab Facility
NERA is supporting a concept definition process for a micro scale LNG futures facility
to be built in Western Australia. The LNG Futures Facility is an initiative of the Australian
Centre for LNG Futures (ACLNGF); an Australian Research Council (ARC) funded
Industrial Transformation Training Centre (ITTC). It is being led by the University of
Western Australia with support from a number of oil and gas producers and engineering
companies. This project is the first stage in the potential development of the facility
which, if constructed, will be a national, open-access resource providing direct benefits
to Australian industry. It will provide a globally-unique platform to demonstrate new
technologies in a live plant environment and enable rapid deployment and adoption of
innovative solutions by Australian LNG producers, suppliers and consumers, providing
benefits across the supply and value chains.
If successfully developed, the facility would provide a platform for researchers to trial
new concepts, a test facility where technology providers could test and demonstrate
new technology in a low risk environment and a training facility for technicians,
operators and engineers to learn the LNG process without exposure to full site
conditions. All of these benefits combined are estimated to offer in excess of
$500 million of benefits to the Australian LNG industry per annum through a
combination of productivity, operational and new plant investment improvements.

Focus Areas
Living labs
Developing
commercialisation
pathways

Projects
Micro LNG Living
Lab Facility
Marine Growth
Living Lab Subsea
Test Structure
Innovation Vouchers
– Leap Fund
Industry Mentoring
Network in STEM
(IMNIS) Program

Following the concept definition phase, the project will move into early front-end
engineering design (FEED) before a final decision is made on whether to undertake
construction.
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KEY
PERFORMANCE
INDICATORS
KPI milestone
Improve research
and development
capability by
supporting
collaborative
research projects

Target
Support living
lab projects
across the energy
resources sector.

Timing
2018

KPI milestone
Improve research
and development
commercialisation

Target
Support SMEs
to maximise
commercialisation
pathways.

Marine Growth Living Lab Subsea Test Structure
NERA is supporting the Transforming Australia Subsea Equipment Reliability (TASER)
project that uses a ‘living laboratory’ to assess the effectiveness of innovative coatings,
materials and technologies against calcareous deposition and marine organism
growth on subsea equipment.
The collaborative industry project is focused on sharing knowledge in order to improve
subsea equipment design and reduce the requirement for costly and time-consuming
interventions in Australia’s challenging offshore warm water environment.
In northern Australian waters, marine fouling has a significant effect on the
performance of subsea equipment, believed to be a result of the water composition,
light, oxygen, nutrient levels and temperature. The project will assist operators, service
companies and others in the Australian oil and gas industry avoid costly offshore
repair campaigns by providing a better understanding of subsea equipment failures
and intervention requirements. It has the potential to offer significant cost savings to
operators by maximising equipment reliability, availability and therefore production
uptime. This project is significant as, to date, there has not been a comprehensive
research exercise to test coatings and equipment in Australian waters, instead,
industry has relied on data collected from other oil and gas jurisdictions such as the
North Sea and the Gulf of Mexico, where marine conditions are significantly different.

Innovation Vouchers – Leap Fund
NERA’s 2017 Innovation Voucher was a pilot scheme intended to identify and support
SMEs and inventors working with end users, demonstrate avenues to successful
research and development commercialisation. The Innovation Voucher draws out the
SMEs and inventors who have taken a more integrated approach to their product
development by working with end users to provide clarity, guidance, test facilities and
sites and eventually sales.
Offering further vouchers in 2018 (branded as the Leap Fund) provides a funnel of
opportunities and innovations showcasing connections between innovators and
end-user markets. Seed funding allows innovative businesses test their ideas.
Without this type of support, some SMEs are limited in their ability to demonstrate
the value of their product to the marketplace.

Industry Mentoring Network in STEM (IMNIS) Program
NERA is providing sponsorship to support the Industry Mentoring Network in Stem
(IMNIS) program. This program provides volunteer experienced industry practitioners
as mentors to late stage PhD researchers in the Science, Technology, Engineering
and Maths (STEM) fields, helping PhD researchers build connections and networks in
industry to assist them either transition to careers once they complete their research
or to better integrate with industry to continue their research careers. The program,
which has been running for two years, is expanding rapidly and aims to eventually offer
mentoring opportunities to all STEM based PhD researchers in Australian universities.

Timing
Ongoing
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Enhance efficiency in operations
and maintenance
Improving Australia’s reputation to develop, execute and operate projects is critical to
maintaining and enhancing our competitive advantage.
Operators must continually explore, test, develop and adopt innovative solutions, in
some cases becoming early adopters rather than followers. Automation and robotics
will enable Australia to maximise the opportunities presented by this global change
and positively transform the economy and society through creating new skills, jobs,
businesses, technologies, infrastructure, capacity and capability to underpin future
prosperity. Understanding the future labour requirements in these new operating
models and ensuring training and development of relevant skills will be essential,
requiring ongoing open collaboration between operators, service sector companies
and education providers.

Knowledge
Priority
Enhance efficiency
in operations and
maintenance

NERA PROJECTS
NERA will:

Focus Areas

•

Promote use of data analytics to improve efficiencies in projects and support
continuous improvement.

Data, digitisation and
predictive analytics

•

Support the commercialisation and application of new and emerging technologies
such as advanced automation and robotics.

Robotics and
automation

•

Support a Joint Industry Project aimed at enhancing co-operation of companies to
share information that will assist the industry in cross learning and decision making.

•

Map the broad decommissioning landscape and supply chain capability against
key decommissioning activities to produce an Australian decommissioning
capability statement.

Develop a greater
understanding of
decommissioning
techniques

Australian Automation and Robotics Initiative
NERA, along with the Mining Engineering Technology Services growth centre (METS
Ignited), are working with a number of major energy and mining organisations on the
development of a potential robotics and automation initiative. The initiative will support
the development and sustainment of new field robotics tools and industrial automation
technologies for the Australian mining and energy resources sectors. The initiative
objectives support development of local capacity and capability in these increasingly
important fields, providing smaller organisations with scale to combine and tackle
industry’s big challenges and supporting the development of skills and training capacity
for those new to the workforce as well as those transitioning to roles requiring higher
levels of digital skills and knowledge.
The initiative, which is intended to be inclusive and provide opportunities for the entire
Australian automation and robotics industry to participate, will commence in Western
Australia, with both a Perth and regional Western Australia presence and connections to
existing Australian and international knowledge centres before expanding to cover the
whole of Australia.

Projects
Australian
Automation and
Robotics Initiative
Exmouth Integrated
Artificial Reef
Scheduling System
for Coal Export
Terminals
Integration of
Image Recognition
Technology for Inwater Hull Cleaning
and Inspection
Automating
Groundwater
Compliance
Monitoring
Virtual Operating
Environment
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Exmouth Integrated Artificial Reef
The Exmouth Integrated Artificial Reef (IAR) aims to provide an opportunity to
integrate retired offshore structures into a purpose-built reef to demonstrate that
decommissioned assets can be repurposed to provide a viable marine habitat.
The IAR is expected to deliver enhanced marine habitat and associated fish production,
provide regional jobs, support recreational fishing and new tourism opportunism, and
assess a viable pathway for the decommissioning of offshore structures. The integration
of decommissioned offshore structures combines cross industry technologies in
aquaculture and oil and gas to provide an innovative pathway for operators to
decommission structures and for governmental fisheries departments to deliver
habitat enhancement and rehabilitation programs to their stakeholders.

Scheduling System for Coal Export Terminals
Short term planning (two to three-day horizon) and operations scheduling (24-hour
horizon) decisions at coal export terminals are fundamentally manual processes.
Software tools are used to support manual planning through improved visualisation of
pending activities and to perform routine planning calculations. However, computational
optimisation of the schedule for allocation of terminal equipment is not currently part
of the process. Rather, the schedule is configured manually by terminal planners either
from scratch or by modifying auto-generated (non-optimised) default schedules.
This collaborative project aims to create a proof-of-concept scheduling software that
optimises export terminal operations. The project will further develop and deploy the
solution to automate and optimise planning and scheduling of terminal equipment.
Initial proof-of-concept schedule optimisation testing, simulated through a range of
complex scheduling cases, suggest potential export terminal capacity improvements
of up to 10 per cent could be achieved at each coal terminal. These improvements
could be realised for the majority of Australian coal export terminals with a potential
to provide a step change in national export capacity and through-put without
significant capital expenditure.
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KEY
PERFORMANCE
INDICATORS
KPI milestone
Reduce costs and
improve efficiencies

Target

Integration of Image Recognition Technology for In-water Cleaning
and Inspection
NERA is supporting development of innovative technology to integrate image
recognition technology and artificial intelligence into a market leading subsea in-water
hull cleaning tool. Successful integration of this technology will enable simultaneous inwater cleaning and inspection/survey of marine vessels, delivering automated reporting
and identifying the presence of invasive species compliant with current regulation.
Additionally, the project will see the creation of several new pieces of intellectual
property. This will include the machine vision algorithms used to perform inspections
and a digital database of detected marine species identified on the cleaned surfaces
which could be used to inform future invasive species management regulations.

Adapt new
technologies to
improve efficiencies
and productivity in
existing facilities.

Timing
2026

Automating groundwater compliance monitoring
Regulatory groundwater monitoring at the four In-Situ Recovery operations permitted
within Australia is a costly, resource intensive activity, with results typically delayed by
weeks to months. There is an increasing need to improve the timeliness of monitoring
results and improve the efficiency of operational groundwater monitoring, and
therefore decrease significant costs associated with operational monitoring.
The project participants plan to trial a new technology which incorporates an electrical
conductivity (EC), pH and water-level monitoring probe that does not require
routine calibration and is stable at low pH levels. The system has not been tested for
commercial groundwater applications and requires testing in these environments
in order to develop it as a commercially viable solution to the need for constant
real-time groundwater monitoring.

Virtual Operating Environment
NERA is supporting a project to develop a novel multi-sensor device and edge
processing capability at a hydrocarbon facility to integrate into a wireless network
and new cloud-based analytics platform. This technology will provide real-time
visualisation of abnormal changes in an operating environment.
Currently, changes to a hydrocarbon plant’s operating environment are typically
ascertained by observation during routine monitoring rounds by production
technicians, or when events escalate to a point where conventional process
instrumentation systems trigger alarms or trips within the plant control systems.
The intention of this project is to deploy a significant number of small multi-sensor
devices to provide constant monitoring of the whole operating environment.
By integrating sensors, analytics and visualisation into a real-time early notification
system, the control room operator or maintenance supervisors can make an informed
choice whether to deploy field personnel to plant areas with a potential condition
change with the aim of preventing escalation or being proactive for maintenance.
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Optimise the regulatory
framework

Knowledge
Priority
Optimise the
regulatory
framework

Harmonising regulations across the states, territories and Commonwealth and
between Commonwealth regulations, together with the establishment of outcomesbased regulatory frameworks, would remove duplication, inconsistencies and
inefficient complexity. It would ensure best practice regulation that supports the
Australian economy by supporting industry, innovation and flexibility whilst providing
the Australian community with confidence in the independent, transparent and
objective oversight of industry activities and environmental impacts. Respondents to
the NERA sentiment survey held a strong belief that their industry is over regulated.
Figure 12: I believe my industry is over regulated
18%

15%

Agree
Somewhat agree

9%

Neither agree nor disagree
Somewhat disagree

Focus Areas
Encouraging
sensible regulatory
frameworks to allow
ongoing exploration
Harmonisation of
standards
Regulatory reform
to support ongoing
sector growth

Projects
Australian
Standards
harmonisation

33%

Disagree

Data source: NERA sector sentiment survey

Regulations which currently act as barriers to industry innovation or inhibit Australia’s
ability to access new resources or develop technology for export markets should be
identified and streamlined, but within the context of maintaining consistency and
stability and reducing sovereign risk for investment decisions.
The development of regulations and adoption of standards governing the energy
resources sector can be a protracted undertaking and, if prescriptive in approach,
will often be out of date before enacted. Prescriptive regulation stifles innovation
and flexibility, so when coupled with long timelines, creates further barriers to the
deployment of new technologies that might deliver improved performance and better
outcomes. The focus needs to be on risk based and outcome focussed regulation which
requires strong demonstration of performance but allows for changing environments.

NERA PROJECTS
The key initiatives NERA will take to improve Australia’s regulatory regime include:
•

Working with government and industry stakeholders to identify areas where
the regulatory regime can be streamlined and provide suggestions for possible
reforms, moving to a performance-based approach.

•

Harmonisation of international standards in Australia.

Bioremediation of
contaminated sites
Environmental
Impact Assessments

25%

Australian Standards harmonisation
NERA is looking to leverage the value created by Australia’s participation in ISO TC
67, by maturing areas of specific Australian interest that are aligned with maximising
productivity gains for Australian industry.
Phase 1 of the project identified opportunities where Australian initiatives can inform
global standards best practice in the oil and gas, petrochemicals and energy sector in
areas such as automation, measurement structural integrity and well integrity.
Phase 2 involves the establishment of working groups and projects that are aligned
with ME-092, the Standards Australia mirror committee for ISO TC 67.
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Bioremediation of contaminated sites
Reducing costs of environmental recovery operations and achieving best practice
environmental outcomes for the energy resources sector is the aim of this industrial
research collaborative project. This project aims to verify the effectiveness of natural
biodegradation of petroleum hydrocarbons at contaminated sites to facilitate potential
regulatory reform in Australia. Phase one (to end 2018) collates measurements of
Source Zone Natural Depletion (SZND) at three west coast sites and produces a
technical measurement guide. Phase two (2019) examines three east coast sites and
produces a management guide for reference in developing regulatory policy.

Environmental Impact Assessments
NERA has initiated a project to optimise the offshore petroleum environmental
approvals process through industry-led collaborations in four complementary areas.
The four areas are marine science and research, environmental standards, professional
development, and applied knowledge. The aim of the project is to establish a
whole-of-industry knowledge base from which environmental approvals can be gained
in a more efficient manner. The project will do this by identifying and implementing
platforms and programs that record, share, and develop the environmental knowledge
base across the whole sector. The outputs of the project will complement the
performance-based approvals process which is optimised by having the industry
and the regulator working from the same basis of knowledge.

KEY
PERFORMANCE
INDICATORS
KPI milestone
Align Australia’s
standards with
international best
practice

Target
Deliver projects on
enhanced alignment
of Australian
Standards with
international best
practice.

Timing
2020
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Likely
Transformation
of the Energy
Resources Sector
Over the coming decade, changes to the composition, profile and
activities of the Australian energy resources sector are likely to be broad
and profound. Building on the capital discipline and cost structure focus
of recent years, the sector will increasingly adapt and apply digital and
automation technologies such as robotics and artificial intelligence to
remain globally competitive. Because of this change, the sector’s supply
chain will continue to be disrupted, but from this disruption will emerge
huge opportunities for innovative Australian start-ups and SMEs and for
new partnerships between these SMEs and industry and researchers,
resulting in jobs and growth across the sector.
This digital transformation will be combined with the rapid penetration of renewable
energy technologies driven by societal demand and technology becoming commercial,
competitive and affordable. In the sector’s drive to manage costs, achieve efficiencies
and reduce waste, new partnerships have already emerged with this trend expected
to continue as energy resources companies diversify into technology organisations.
Some changes, are relatively predictable to plan for - but not all. The operating
landscape today is distinguished not just by phenomenal leaps in data and analytics
and the integration and optimisation of assets, systems and operations, but also by
the quickening pace at which these leaps are occurring. In this environment the key
strategies for survival include the ability to use data in smart ways with enhanced
data analytics skills and capabilities to identify and apply solutions through agile and
fast processes and building trust with new innovation partners.
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CONTINUING DEMAND AND SUPPLY
The ongoing role of energy resources reflects the steady increase of baseload
requirement as other nations increase their industrialisation and their populations
increase demand for energy and connectivity.
Across the region, demand for Australian energy resources is likely to remain robust
through the next decade, and while the profile of this demand will fluctuate as the
domestic needs of customer nations change, respected international energy analysts
predict scenarios with continued volume growth in both thermal coal and LNG.
This will occur alongside the increasing deployment of commercially viable renewable
technology such as wind and solar. Similarly, the demand for metallurgical coal, which
is heavily dependent on world steel demand, is likely to remain strong as the region
continues to expand its infrastructure.
As the Australian energy resources sector continues to grow, the need to identify and
commercialise new reserves that can be used to meet growing demand will intensify.
This requires a healthy exploration and development sector. However, exploration
in Australia has been in serious decline over recent years due to a range of factors
including high costs, blanket bans and ongoing policy and regulatory uncertainty.
Resolving Australia’s domestic gas supply and energy price challenges will, in part,
require accessing more reserves, both to supply the committed export capacity of
the six LNG trains built at Gladstone as well as the domestic needs of both gas fired
power generators and other consumers of gas. This will require identification and
development of new fields plus the possibility that Australia will see the previously
unimaginable solution of LNG import projects taking shape.
At the other end of the spectrum, as facilities reach their end of life, the sector must
ensure it performs its decommissioning activities, rehabilitating mine sites and safely
plugging and abandoning depleted wells efficiently and effectively and to world’s
best environmental and safety standards.
NERA is actively pursuing all these priorities for action through research and industry
collaborations to ensure the best minds, knowledge and innovation are brought to
bear on the future sector challenges.
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CLEAN AND RENEWABLE ENERGY TECHNOLOGIES
In the two years since NERA’s formation, the energy resources landscape has already
undergone notable change. Whereas previously energy was largely sourced from
non-renewable resources such as oil, gas, coal and uranium, increasingly alternate
sources of generation, storage and transport are entering the marketplace and at a
scale and cost that is making them affordable alternatives.
Over the next few years there will be a continued expansion of renewable energy supply
into electricity networks - both grid-level developments such as wind, large scale solar,
hydro and potentially wave energy - along with domestic installations of solar and
home-based battery storage. These will require substantial and coordinated changes to
electricity networks to accommodate the increasingly distributed nature of the network.
With the potential expansion of electric vehicles, there is also likely to be a decline
in the demand for petroleum products. Such a decline will need to be matched with
an increase of accessible recharge stations to support long journeys and to allow
recharging of vehicles both in homes and at workplaces.
From land to sea and as the MARPOL legislation around the emissions generated through
use of marine fuels comes into force in 2025, operators of the world’s ocean shipping and
cruise vessels must decide on the future fuels for their fleets to meet reduced emissions
levels. This is a choice between diesel, LNG or the expensive installation of scrubbers.
Adoption of LNG as one of these fuels provides Australia with an opportunity to open up
a major new market for the nation’s LNG production, potentially underpinning demand
for future expansion capacity. The challenge is to deploy LNG refuelling capacity to all of
the ports where shipping is likely to refuel along with developing the skills of those tasked
with the refuelling activities. However, providing capacity to refuel with LNG while a dry
cargo vessel is being loaded would give Australian ports a substantial opportunity.
Whilst there are still a range of research gaps and questions to solve, hydrogen
storage is emerging as a solution to producing, storing and delivering clean, reliable,
secure and affordable energy, potentially delivered through new and repurposed
infrastructure. Several states and CSIRO have or are developing hydrogen roadmaps
and ARENA has recently released $26 million in grant funding for hydrogen export
research projects 39. Hydrogen can increasingly be produced affordably and safely
by using surplus solar and wind generated electricity to electrolytically separate the
mineral components of water and the resulting hydrogen can then be transported
either by tanker or in pipelines to be consumed either as a bulk fuel to generate
electricity when required, or to power transport.
In energy storage, Australia has the third largest reserves of lithium at 2.7 million
tonnes (mt), behind China with 3.2 mt and Chile with 7.5 mt. In 2017, Australia was
the world’s largest lithium producer at 18,700 tonnes 40 and is also well provisioned in
other elements used in the manufacture of both chemical batteries and photovoltaics.
The opportunities for the nation and industry to benefit from rapidly increasing
demand for these materials used in the manufacture of batteries, photovoltaics and
other technologies for renewable electricity storage are substantial and could well
become a part of the broader energy resources sector.
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Conclusion
In conclusion, as the energy resources sector trims its sails, and looks
ahead we are, all of us, well positioned to respond to future challenges and
are keen to ride the digital wave together, even if the going is sometimes
tumultuous. Now is the time to double down on our investment in
efficiency and collaborate to rapidly find, adapt and apply innovation.

64

National Energy Resources Australia – Sector Competitiveness Plan 2018

National Energy Resources Australia – Sector Competitiveness Plan 2018

65

Bibliography

66

1

Office of the Chief Economist, “Resources and Energy Quarterly,” December 2017. [Online].
Available: https://industry.gov.au/Office-of-the-Chief-Economist/Publications/ResourcesandEnergy
QuarterlyDecember2017/documents/Resources-and-Energy-Quarterly-December-2017.pdf.

2

Office of the Chief Economist, “Resources and Energy Quarterly September 2017”.

3

The Fraser Institute, “Survey of Mining Companies 2017,” 2017. [Online]. Available:
https://www.fraserinstitute.org/sites/default/files/survey-of-mining-companies-2017.pdf.

4

APPEA, “Industry Statistics,” 2017. [Online]. Available: https://www.appea.com.au/wp-content/
uploads/2017/04/Key-Stats-2017_web.pdf.

5

Australian Government, “Australian Energy Resources Assessment, Interim report,” February 2017.
[Online]. Available: http://www.ga.gov.au/aera.

6

Santos Pty Ltd, “Further shale gas success at Moomba-194 in the Cooper Basin,” 19 December 2013.
[Online]. Available: https://www.santos.com/media-centre/announcements/further-shale-gassuccess-at-moomba-194-in-the-cooper-basin/.

7

International Energy Agency, “World Energy Outlook 2016,” 16 November 2016. [Online].
Available: http://www.worldenergyoutlook.org/publications/weo-2016/.

8

A. McDonald-Smith, “Brighter start for LNG brings New Year Cheer,” Australian Financial Review,
p. 1, 5 January 2018.

9

Minerals Council of Australia, “Australia’s Coal Industry: Production and resources,” [Online].
Available: http://www.minerals.org.au/resources/coal/production_and_resources.

10

Geoscience Australia, “Australia’s identified mineral resources 2016,” 2016. [Online].
Available: http://www.ga.gov.au/metadata-gateway/metadata/record/100121.

11

Queensland Government, “Total coal exports by type,” October 2017. [Online].
Available: https://data.qld.gov.au/dataset/coal-industry-review-statistical-tables/
resource/6a4b92fc-b277-40d2-af6c-26ea14cad6f6.

12

New South Wales Government, Department of Industry, Resources and Energy, “Coal in NSW,”
2016. [Online]. Available: http://www.resourcesandenergy.nsw.gov.au/investors/investmentopportunities/coal/coal#_exports.

13

Geoscience Australia, “Australia’s identified mineral resources 2016,” 2016. [Online].
Available: http://www.ga.gov.au/metadata-gateway/metadata/record/100121.

14

Office of the Chief Economist, “Energy in Australia,” 2015. [Online]. Available: http://www.industry.
gov.au/Office-of-the-Chief-Economist/Publications/Documents/energy-in-aust/Energy-inAustralia-2015.pdf.

15

International Energy Agency, “Coal 2017: Analysis and Forecasts to 2022,” 2017. [Online].
Available: https://www.iea.org/Textbase/npsum/coal2017MRSsum.pdf.

16

IHS Connect, [Online]. Available: https://ihsmarkit.com.

17

Brown coal innovation Australia, “Take2 initiative,” [Online].
Available: http://www.bcinnovation.com.au/Assets/1032/1/BCIATake2pledge-webaddress.pdf.

18

Cameco, “Cameco to suspend production from McArthur River and Key Lake operations and
reduce its dividend,” Cameco, 8 November 2017. [Online]. Available: https://www.cameco.com/
media/news/cameco-to-suspend-production-from-mcarthur-river-and-key-lake-operations-an.

19

Kazatomprom, “Kazatomprom announces further production cuts,” 04 December 2017. [Online].
Available: http://www.kazatomprom.kz/en/news/kazatomprom-announces-further-production-cuts.

20

Reuters, “UPDATE 1-France’s Areva to cut Niger uranium production on price drop,” Reuters, 12
October 2017. [Online]. Available: https://www.reuters.com/article/areva-niger/update-1-francesareva-to-cut-niger-uranium-production-on-price-drop-idUSL8N1MM4ZU.

21

Boss Resources, “Boss completes $oM capital raise and mandates tribeca to arrange project
finance facilities to fund Honeymoon development and restart,” 26 March 2018. [Online].
Available: https://bossresources.com.au/wp-content/uploads/2018/04/8M-Raise-completed-andMandates-Tribeca-for-Project-Finance.pdf.

22

World Nuclear Association, “ World Nuclear Power Reactors & Uranium Requirements,”
February 2018. [Online]. Available: http://www.world-nuclear.org/information-library/facts-andfigures/world-nuclear-power-reactors-and-uranium-requireme.aspx.

National Energy Resources Australia – Sector Competitiveness Plan 2018

23

World Nuclear Association, “Nuclear power in Japan,” December 2017. [Online]. Available: http://www.
world-nuclear.org/information-library/country-profiles/countries-g-n/japan-nuclear-power.aspx.

24

International Atomic Energy Authority (IAEA), “Under Construction Reactors,”
November 2017. [Online]. Available: https://pris.iaea.org/PRIS/WorldStatistics/
UnderConstructionReactorsByCountry.aspx?.

25

Deep Exploration Technologies CRC, [Online].

26

Government of South Australia, “Nuclear Fuel Cycle Royal Commission Report,” May 2016. [Online].
Available: http://nuclearrc.sa.gov.au.

27

Citizen’s Jury 2, “South Australia’s Citizens’ Jury on Nuclear Waste Final Report,” November 2016.
[Online]. Available: http://assets.yoursay.sa.gov.au/production/2016/11/06/07/20/56/26b5d85c5e33-48a9-8eea-4c860386024f/final%20jury%20report.pdf.

28

SBS News, “‘Saudi Arabia of the south’: Bernardi backs nuclear waste dump in SA,” 25 February
2018. [Online]. Available: https://www.sbs.com.au/news/saudi-arabia-of-the-south-bernardi-backsnuclear-waste-dump-in-sa.

29

Senator the Hon Matt Canavan, “New framework, function to guide management of
radioactive waste and a disposal pathway for intermediate waste,” 10 April 2018. [Online].
Available: http://minister.industry.gov.au/ministers/canavan/media-releases/new-frameworkfunction-guide-management-radioactive-waste-and.

30

Department of Environemnt and Energy, “Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act),” 2018. [Online]. Available: https://www.environment.gov.au/epbc.

31

World Nuclear News, “ Uranium suppliers respond to production cuts,” 07 December 2017. [Online].
Available: http://www.world-nuclear-news.org/UF-Uranium-suppliers-respond-to-productioncuts-0712177.html.

32

NERA, “Uranium Industry Competitiveness Assessment,” 2016. [Online]. Available: https://www.
nera.org.au/Article?Action=View&Article_id=87.

33

Mckinsey Global Institute, “Beyond the supercycle: How technology is reshaping resources,”
February 2017. [Online]. Available: https://mobileservices.mckinsey.com/~/media/McKinsey/
Business%20Functions/Sustainability%20and%20Resource%20Productivity/Our%20Insights/
How%20technology%20is%20reshaping%20supply%20and%20demand%20for%20natural%20
resources/MGI-Beyond-the-Supercycle-In-Brie.

34

Wood Mackenzie, Decommissioning Asia-Pacific: 600 fields on the front-line , 23 November 2016.
[Online]. Available: https://www.woodmac.com/reports/upstream-oil-and-gas-decommissioningasia-pacific-600-fields-on-the-front-line-43747368.

35

Universities Australia, “Clever Collaborations: The strong business case for partnering with
Universities,” February 2018. [Online]. Available: https://www.universitiesaustralia.edu.au/Media-andEvents/media-releases/Unis-to-business--tap-into-our-talent-and-expertise#.WqcmgYKYPOQ.

36

C. Plewa and F. Carillat, “The Reputation Effect of University-Business Collaboration: A Customer
Perspective, poster session,” in Agents of Change, Australian and New Zealand Marketing Academy,
Brisbane, 2014.

37

Innovation and Science Australia, “Prosperity Through Innovation,” 2018 . [Online].
Available: https://industry.gov.au/Innovation-and-Science-Australia/Documents/Australia-2030Prosperity-through-Innovation-Full-Report.pdf.

38

Australian trade and investment commission, “Free trade agreements,” 2018. [Online].
Available: https://www.austrade.gov.au/Australian/Export/Free-Trade-Agreements.

39

ARENA, “Funding,” Australian Renewable Energy Agency, 2017. [Online].
Available: https://arena.gov.au/funding/.

40 Statista, “Countries with the largest lithium reserves worldwide as of 2017 (in metric tons),” 2017.
[Online]. Available: https://www.statista.com/statistics/268790/countries-with-the-largest-lithiumreserves-worldwide/.

National Energy Resources Australia – Sector Competitiveness Plan 2018

Registered office:
Australian Resources Research Centre
Level 3, 26 Dick Perry Avenue
Kensington WA 6151
ABN 24 609 540 285

www.nera.org.au

T: 1300 589 310
E: contact@nera.org.au
W: www.nera.org.au
@NERAnetwork
NERA – National Energy Resources Australia

