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Disclaimer
The purpose of this Report is to assist the Recipient in considering Townsville as a Renewable Energy Hub and does not
under any circumstance imply that the research undertaken by ACACIA Sustainability in relation to the Townsville as a
Renewable Energy Hub, have been fully or correctly stated in this Report.
By receiving, retaining or in any way using the Report, the Recipient acknowledges and agrees that no responsibility or
liability (including in negligence) is assumed by ACACIA Sustainability or its officers, shareholders, related bodies corporate,
partners, affiliates, employees, agents, representative and advisers (Representatives) for the contents of this Report,
including for updating the Report or informing the Recipient of any new information of which they may become aware. To
the extent permitted by law, ACACIA Sustainability and its Representatives disclaim all liability, direct, indirect or
consequential (and whether or not arising out of the negligence, default or lack of care of ACACIA Sustainability and/or its
Representatives) for any loss or damage suffered by a Recipient arising out of, or in connection with, any use or reliance on
the Report.
The information contained in the Report and the information upon which it is based has not been independently verified or
audited by ACACIA Sustainability. By receiving, retaining or in any way using the Report, the Recipient acknowledges and
agrees that no representation, warranty or undertaking (express or implied) is made and no responsibility is accepted by
ACACIA Sustainability or its Representatives as to the accuracy, reliability, currency or completeness of any part of the
Report or any supplement to it or any further information supplied by or on behalf of ACACIA Sustainability. ACACIA
Sustainability and its respective Representatives hereby exclude all warranties other than those that, as a matter of law,
cannot be excluded.
Any forecasts, and financial and operating projections, contained in the Report have been prepared in accordance with a
number of economic, equipment performance and other assumptions, and must be interpreted in the context of those
assumptions, and the risk that they may prove to be incorrect or unreasonable. No assurance or representation is made
that any forecast or projection will be achieved and nothing contained in the Report is, or may be relied upon as, a
promise, representation or warranty, whether as to the past or the future.
The Recipient must conduct its own independent investigations, analysis and assessment of the Townsville as a Renewable
Energy Hub. ACACIA Sustainability and its Representatives do not accept any liability or responsibility for any reliance
placed on the contents of the Report or any liability or responsibility for any errors in, or omissions from, the Report.
ACACIA Sustainability and its Representatives do not have any responsibility to inform the Recipient of any matter or
information coming to their attention which may affect any other matter or information contained or referred to in the
Report.
The provision of the Report must not be considered a recommendation in relation to Townsville as a Renewable Energy
Hub. The Recipient must not treat the contents of the Report as advice relating to legal, taxation or investment matters
and should consult its own advisers and seek all necessary independent financial, legal, tax and investment advice.

About Acacia Sustainability
We assist world leading utility-scale clean technology companies to identify opportunities
within the Australian market with the goal of creating disruptive change on the shift
towards a sustainable energy system.
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We also offer an expert level research and modelling capability for deep insights, analysis,
and strategic foresight into potential market opportunities, policy development areas, and
cutting edge clean-technology across global markets.
Contact Us
Email: info@acaciasustainability.com
Phone:Renewable
+61 3 9015Energy
4448 Hub Jobs: A Transformative Opportunity for Townsville
Website: www.acaciasustainability.com

Key findings
 This report explores the industrial transition that is happening in Townsville
through the lens of jobs that will be created from the establishment of
advanced manufacturing, technology and processing projects.
 The report also considers the renewable generation capacity required to
power the identified projects with renewable energy and explores the jobs
that will be created within the Townsville and North Queensland regions.
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Seven projects were identified in the current analysis that have the
potential to transform Townsville into a renewable energy hub ranging
from the mining and processing, transport, battery manufacturing,
renewable energy and energy storage and hydrogen and ammonia sectors.
A total of 2.7GW of utility-scale solar PV projects were estimated to be
unlocked by the development of just four of the seven projects analysed
throughout this report.
There are currently 1.5GW of utility-scale solar PV projects proposed for the
North Queensland region, including Edify Energy’s 400 MW Majors Creek
Solar Project worth an estimated $1.8 billion to build.
The current analysis found 8,292 FTE jobs could be created to support the
construction and operation of facilities analysed, as well as an additional
2,709 FTE construction and ongoing jobs by unlocking renewable energy
capacity to supply the facilities totalling 11,000 jobs. These jobs represent
approximately 10 per cent of the current 112,700 full-time and part-time
employees across the Townsville SA4 region.
The CAPEX and regional benefit of the seven projects combined total $154
billion which equates to 13 times the current gross regional product of
Townsville.
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Introduction
Entire regions, cities, businesses, universities and large institutional investors are making
commitments to reach net-zero emissions by 2050 with some aiming for zero emissions by the
2040s.
To achieve these ambitious targets, a myriad of solutions will need to be adopted throughout the
entire global supply chain. Now is the time for nations to act strategically on how best to position
themselves to take advantage of the opportunities that will arise from the global transition.
Australia is in a particularly good position globally to take advantage of the global shift to a lowcarbon economy with its large land area, some of the best solar and wind resources in the world as
well as abundant natural resources required to make products like lithium-ion batteries that have
the potential to transform the transportation and energy sectors.
Australia’s abundant renewable energy resources presents a significant opportunity to produce
renewable energy at scale, resulting in a lower cost of generation compared with competing
economies. The low-cost renewable energy can then be used to produce renewable hydrogen for
example that can be used as a feedstock to produce green ammonia, produce renewable fuels for
transport including in the aviation and marine sectors or as a reduction to produce green steel or
aluminium.
Australia also has established export pathways to Asia, has strong trading relationships globally and
a highly skilled workforce to leverage against to reignite its manufacturing sector to produce lowcarbon products for domestic and export markets.
Townsville is positioning itself as an advanced manufacturing hub for the North Queensland region
which will ultimately lead to the creation of thousands of construction, ongoing and indirect jobs
and a significant economic benefit to the region.
This report explores the industrial transition that is happening in Townsville through the
development of advanced manufacturing and the jobs that will be created within the region to
support the transition.
This report focuses on the employment impact of Townsville becoming a Renewable Energy
Industrial Precinct (REIP) by identifying a list of advanced manufacturing, technology and processing
projects within the Townsville local government area that will support the global transition to a lowcarbon economy.

Page

5

Townsville has the potential to supply the advanced manufacturing, technology and processing
projects with 100% renewable energy. This report also considers the renewable generation capacity
required to power the identified projects with renewable energy and explores the jobs that will be
created within the Townsville and North Queensland regions.
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A Transformative Opportunity for Townsville
“Townsville is the largest city in Northern Australia, is the
gateway to mining and agricultural regions, and is perfectly
positioned as Australia’s gateway to Asia.”
– Townsville City Council
The Townsville (LGA) falls within the broader Townsville Statistical Area 4 (SA4) which also includes
Burdekin, Charters Towers, Hinchinbrook and Palm Island as seen in Figure 1 below and covers an
area of 80,036 square kilometres. There were 112,700 people employed in either full-time or parttime employment across Townsville (Statistical Area Level 4) as of November 2020.i
Figure 1: Townsville SA4 Regionii
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The most common occupations in Townsville SA4 includes professionals (15.4%), technicians and
trades workers (13.8%), managers (13.7%) and labourers (13.3%). Figure 2 below shows the
breakdown of current employment across Townsville based on ABS data.
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Figure 2: Employment by Occupation – Townsville, November 2020 iii
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Technicians and Trades Workers
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Townsville City Council’s Gross Regional Product (GRP), which is a measure of the size of the local
economy, was $11.74 billion in the year ending June 2019.iv Changes in this figure represent changes
in employment, productivity or the impact of new industries in the area.

Townsville currently employs 112,700 people and has a Gross
Regional Product of $11.74B.
As nations around the world shift their economies on a path towards net-zero emissions, countries
with abundant renewable energy resources will be at a natural advantage to capture global markets
for energy intensive goods like hydrogen and steel.
Australia, with its abundance of renewable resources, has a significant opportunity to reignite its
manufacturing sector to produce low-carbon products for domestic and export markets with lower
energy input costs than countries with poorer renewable resources.
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A recent briefing paper published by WWF-Australia and Beyond Zero Emissions (BZE) highlights the
potential for renewable energy industrial precincts (REIP) to accelerate the growth of manufacturing
in Australia and promote economic growth. v

Renewable Energy Hub Jobs: A Transformative Opportunity for Townsville

“A REIP is made up of a cluster of manufactures powered by
100% renewable energy. These precincts are either located
within a Renewable Energy Zone or connected to renewable
energy generation through high voltage transmission lines
and have access to clean heat and renewable hydrogen
production and infrastructure.”
– WWF & BZE
Townsville was highlighted by WWF and BZE as one of the ten strategic locations across Australia
perfectly suited to establish a REIP due to it being an existing industrial area with supporting
infrastructure and a technically-skilled workforce.
The current report focuses on the employment impact of Townsville becoming a REIP by identifying
a list of advanced manufacturing, technology and processing projects within the Townsville local
government area that will support the global transition to a low-carbon economy.
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Based on the requirement for a REIP to be powered by 100% renewable energy, this report also
considers the renewable generation capacity required to power the identified projects with
renewable energy and explores the jobs that will be created within the Townsville and North
Queensland regions.
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Renewable Energy Industrial Hub Projects – Townsville
The current report identified several advanced manufacturing, technology and processing projects
within the Townsville SA4 region that have the potential to support the global transition to a lowcarbon economy. These projects cover the mining and processing, transport, battery manufacturing,
renewable energy and energy storage and hydrogen and ammonia sectors and include:




The Eco-Industrial Lansdown Precinct
o Pure Minerals – Mining and Processing
o Driveit NQ – Transport
o ImperiumM3 – Battery Manufacturing
o Edify Energy Majors Creek Solar Farm/Renewable hydrogen facility – Renewable
Energy & Energy Storage
Additional Projects
o CopperString 2.0 – Transmission Infrastructure
o Pure Battery Technologies - Mining and Processing
o Sconi cobalt and nickel project at Greenvale - Mining and Processing
o Yabulu nickel refinery - Mining and Processing
o North Queensland Hydrogen Hub - Hydrogen & Ammonia
o Amorphous Silica Project - Mining and Processing

The Eco-Industrial Lansdown Precinct
The Eco-Industrial Lansdown Precinct is currently being developed by Townsville City Council and
aims to bring together advanced manufacturing and minerals processing with renewable energy
generation at a site on the outskirts of Townsville.
The hub is being developed on a greenfield site owned by Council and will be powered with a mix of
renewables and fossil fuel energy. As such, it does not meet the definition of a Renewable Energy
Industry Precinct which are on brownfields sites and powered by 100% renewables. However, the
interest in the development demonstrates the opportunities for renewable powered advanced
manufacturing in the Townsville area.
During the construction of the precinct, an estimated 160 full time jobs will be created with an
estimated 1,603 ongoing full-time jobs from the facilities located within the precinct.
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Currently, over half of the available land has been committed or conditionally committed to
advanced battery manufacturing, clean energy and battery minerals processing industries with a
combined CAPEX of AU$4 billion. The committed/conditionally committed projects including:
 Pure Minerals – Battery minerals processing facility;
 Driveit NQ – Motor sport facility;
 ImperiumM3 – Lithium battery plant; and
 Co-located next to Edify Energy’s Majors Creek Solar Farm and proposed Renewable
hydrogen facility

Renewable Energy Hub Jobs: A Transformative Opportunity for Townsville

Figure 3: Lansdown Eco-Industrial Precinctvi

Pure Minerals – Battery minerals processing facility
The Pure Minerals Townsville Emerging Chemicals Hub (TECH) Project will produce critical chemicals
for the emerging lithium-ion battery and electric vehicle sector through a world leading process that
will produce almost zero waste products.
The world leading project will process high grade ore imported from New Caledonia to produce
nickel sulphate, cobalt sulphate and high purity alumina and other by-products.
Pure Minerals have highlighted that management and staff are to be recruited from a readily
available pool within Queensland and Townsville, with corporate management regionally focussed.vii
It is anticipated the project will create 100 full time jobs.
The AU$513M CAPEX project is estimated to require 10MW of power and generate annual revenues
of between $366m and $424m.viii

DriveIt NQ – Motor sport facility
The DriveIt NQ motor sport facility will become a leading driver education and motorsport precinct
which aims to position Townsville as an events and adventure destination. The facility will offer
driver education including multi-combination and other heavy vehicle rollover training as well as a
basic motor racing circuit and drag strip.
The project is estimated to inject over AU$1.4B into the North Queensland economy over 40 years of
operations and will dedicate roof space for a 100 solar PV panel system and create 142 full time jobs.

Imperium3 – Lithium battery plant
The Imperium3 Gigafactory is anticipated to have a production capacity of 18 GWh of lithium-ion
batteries that could be used for a range of applications including residential energy storage, utilityscale renewable energy storage and electric vehicles and other electromobility products.
The Imperium3 Gigafactory is expected to create 2,500 FTE jobs during construction and 1,000
ongoing FTE jobs over the three-stage development with a capital investment of AU$3 billion.ix
The Edify Energy Major Creek Solar Farm is to be located 4km from the Eco-Industrial Lansdown
Precinct and currently has an approved capacity of 200MW with potential to be expanded to
800MW over the project life.
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Edify Energy – Majors Creek Solar Farm & Renewable hydrogen facility
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Alongside the Major Creek Solar Farm, Edify Energy will develop Project HyPER - Hydrogen
Production from Electric Renewables. The project will be made up of a 10 MW electrolyser pilot
plant which has the capacity to produce up to 1,350 tonnes of renewable hydrogen. The project is
intended to prove the technology and scale up to commercial production with a 50MW-200MW
electrolyser facility that will produce up to 27,000 tonnes of renewable hydrogen.x
Memorandum of Understandings are in place to supply renewable energy from the project to the
neighbouring Pure Minerals and Imperium3 projects.xi xii

Additional Projects
CopperString 2.0
Currently burdened by some of the highest electricity prices in the world, the North West Minerals
Province (NWMP) has the potential to unlock the largest deposits of minerals that will support the
development of several technologies needed to decarbonise the global economy.
Advanced technologies such as electric vehicles, smart devices and batteries require minerals
including Lead, Zinc, Copper, Gold, Phosphate, Cobalt and Vanadium. The NWMP is estimated to
hold $680 billion worth of these minerals that could be used to drive the economy of the future.
The CopperString 2.0 project aims to deliver low-cost renewable energy to the NWMP through a
1,100km long, high-voltage transmission line that will generate 750 direct construction jobs, 30
ongoing jobs and 3,500 indirect jobs supporting the existing 10,000 already within the NWMP. xiii
The project is estimated to cost $1.5 billion to construct and will provide access to some of the best
renewable resources across Queensland. xivIt is estimated the project will unlock 620MW of
renewable capacity within the region.
CopperString 2.0 will stretch from Mount Isa to Townsville, unlocking renewable energy generation
capacity along the way. AEMO have found the North Queensland Renewable Energy Zone to have a
renewable potential of 27GW including 8GW of solar and 18.6GW of wind capacity.xv To date, almost
2GW of wind and solar projects have begun the grid-connection process to access the ambitious
transmission project to compete for the estimated 620MW of generation the project will unlock
according to ACIL Allen.xvi

Pure Battery Technologies
With headquarters in Brisbane, Pure Battery Technologies aims to produce environmentally
superior, very pure battery material for lithium-ion batteries with their technology initially
developed by the University of Queensland.xvii
They have earmarked land at the Townsville port for a large-scale refinery which is planned for
construction in 2021 and is expected to create 100 jobs for the North Queensland region and have a
CAPEX of $100M.xviii

Sconi cobalt and nickel project at Greenvale
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The Sconi Cobalt and Nickel Project at Greenvale will feature a two million tonne per annum ore
processing plant producing an estimated 7,000 tonnes of cobalt sulphate and 46,800 tonnes of
nickel sulphate per year over the mine’s initial 30-year life.xix
The project is anticipated to create 500 jobs during the construction phase and 289 ongoing jobs
during its operation. Australian Mines who will own the project is expected to invest $1 billion to
build the commercial battery metals production plant on the Sconi site. The project is expected to
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generate total revenues of $13.3 billionxx and increase the Gross Regional Product by $2.2 billion
over the life of the mine.
Notably, Australian Mines is the first minerals research company to be certified a Carbon Neutral
Organisation under the Australian Government’s Climate Action Program in August 2020.xxi They
have also established an emissions reduction strategy that includes developing a roadmap for a
transition to 100% green energy supply, including annual targets for increases in the use of energy
from renewable sources.

Yabulu nickel refinery
The Yabulu nickel refinery has been in caretaker mode since 2016 with the closure of the plant
resulting in the loss of 555 jobs. In 2019, Clive Palmer made claims that he will invest $400 million to
reopen the refinery and create 1,000 jobs.

North Queensland Hydrogen Hub
As part of what could become the North Queensland Hydrogen Hub, Origin Energy and Kawasaki
Heavy Industries are collaborating on a 300MW renewable hydrogen facility that is expected to
produce 36,000 tonnes of renewable hydrogen per year for export and domestic supply. xxii
Origin Energy have stated that 300MW of renewable power will be required for the project. xxiiiThe
124MW Sun Metals Solar Farm has been earmarked to supply renewable energy to the renewable
hydrogen facility.
The North Queensland Hydrogen Hub is anticipated to create 90 jobs during construction and 164
ongoing jobs. The project is estimated to have a CAPEX of $546 million with a regional benefit of
$3.76 billion.

Amorphous Silica Project
Believed to be located at the site of the worlds largest amorphous silica deposit, Agripower’s
fertiliser processing facility worth $663 million has the potential to create 490 jobs during its
construction and 470 ongoing jobs.xxiv
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Agripower’s fertiliser aligns with several of the United Nations Sustainable Development Goals as its
product can increase yield, improves soils, increases crop resilience and reduces emissions and
pollution.xxv The plant aims to produce one million tonnes of fertilisers from the new facility.
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Box 1: Proposed Renewable Energy Projects in North Queensland
There are currently 1,547 MW of utility scale solar PV projects proposed for the North Queensland
region, including Edify Energy’s 400 MW Majors Creek Solar Project.1
Assuming a build cost of $1,178 per kW, based on AEMO’s GenCost Central Scenario for 2022-231,
these proposed projects would cost a total of $1.8 billion to build.
Applying the job factors per MW presented in Table 7 in the methodology section, the projects are
estimated to created 1,323 construction jobs, 170 ongoing jobs and 53 Australian manufacturing jobs.
Table 1: Announced Renewable Developments in North Queensland

Project Name

Estimated
CAPEX
($AUD)

Capacity
(MW)

87
120
26
214
51
342
47
342
94
1,323
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Bluewater Solar Farm
$120,156,000
102
Burdekin Solar Farm
$164,920,000
140
Cloncurry Solar Farm
$35,340,000
30
Freedom Energy One
$294,500,000
250
Gumlu Solar Farm
$70,680,000
60
Haughton Solar Farm (stage 2)
$471,200,000
400
Koberinga Solar Farm
$64,790,000
55
Majors Creek Solar Project
$471,200,000
400
Rollingstone Solar Farm
$129,580,000
110
Total
$1,822,366,000
1,547
Source 1: https://maps.dnrm.qld.gov.au/electricity-generation-map/

Estimated Renewable Related Jobs (FTE)
Australian
Construction Ongoing
Manufacturing

Renewable Energy Hub Jobs: A Transformative Opportunity for Townsville

11
15
3
28
7
44
6
44
12
170

3.5
4.8
1.0
8.6
2.1
13.7
1.9
13.7
3.8
53

Method
This report investigates the employment opportunities arising through
making Townsville a renewable energy industrial hub.
To investigate these employment opportunities, desktop research was undertaken to determine a
list of renewable energy industrial projects that are proposed to be developed in and around
Townsville and search for publicly available construction and ongoing jobs data relating to the
projects identified. The current report search for advanced manufacturing, technology and
processing projects from the mining and processing, transport, battery manufacturing, renewable
energy and energy storage and hydrogen and ammonia sectors that support the transition to a lowcarbon economy. In addition, the regional benefit of each project was reported where publicly
available or there was sufficient data to estimate the value.
The development of Townsville as a renewable energy industrial hub also brings with it the
opportunity to unlock renewable energy generation projects, such as solar PV and wind farms, to
fulfil the energy demand created by the industrial hub. The current analysis used employment
factors for renewable generation projects to determine the construction and ongoing renewable
generation jobs that could also be created as well as Australian manufacturing jobs to support the
development of the anticipated renewable generation projects.

Renewable Energy Industrial Hub Projects
With the exception of the Pure Minerals battery minerals processing facility, construction and
ongoing jobs for the renewable energy industrial hub projects researched were all publicly available.
Yabulu nickel refinery
The Yabulu nickel refinery has been in caretaker mode since 2016 and is likely to require
improvements to get it back to working order. These jobs have not been included in the current
analysis.
Sconi cobalt and nickel project at Greenvale, Amorphous Silica Project, Pure Battery Technologies
These projects will contribute to regional benefit however there is currently limited data on these
projects to determine the dollar regional benefit they will offer and will therefore be removed from
the total regional benefit figure.

Hydrogen
Renewable Hydrogen is an emerging market and as such there is limited data to suggest the level of
jobs that will be created from the deployment of renewable hydrogen projects. Jobs estimates were
however publicly available for Edify Energy’s Project HyPER and the North Queensland Hydrogen
Hub so there was no need to rely on employment factors to estimate the number of job for these
project.
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As the market begins to develop, the predicted number of jobs created from renewable hydrogen
projects will become more accurate. The UTS study, which the current report used to determine jobs
from solar and wind projects, are currently undertaking research to estimate the number of jobs
created from renewable hydrogen projects and will be released shortly.xxvi
North Queensland Hydrogen Hub
To estimate the CAPEX of the North Queensland Hydrogen Hub, a regional build cost in $/kW for
Queensland was applied to the publicly available annual production estimates.
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Table 2: Hydrogen Technology Build Costs - Queenslandxxvii
Technology

2022-23

Hydrogen technology build costs - Queensland
($/kW, real 2020 dollars)

$1,822

To estimate the regional benefit (indirect impact) of the North Queensland Hydrogen Hub, the
current analysis calculated the direct and indirect impact per kg of hydrogen production and applied
this number to the publicly available annual production estimates. The projects life was assumed to
be the same as the plant technical life of a gas plant.
Table 3: Hydrogen Market Assumptionsxxviii
2025

Technology
Potential H₂ Exports (tonnes)

136,000

2030

2040

502,000

1,350,000

Direct Value

$118,000,000

$417,000,000

$1,068,000,000

Indirect Value

$355,000,000

$1,256,000,000

$3,219,000,000

Direct impact per kg

$0.87

$0.83

$0.79

Indirect impact per kg

$2.61

$2.50

$2.38

Total Impact per kg

$3.48

$3.33

$3.18

191

677

1,734

Indirect Employment FTE

597

2,110

5,408

Direct Employment FTE per $1m Direct Value

1.62

1.62

1.62

Indirect Employment FTE per $1m Indirect Value

1.68

1.68

1.68

Direct Employment FTE

Table 4: Plant Technical Lifexxix
Technology

Years

Gas Plant

40

Renewable Generation Development
Renewables Unlocked (MW)
The Edify Energy Majors Creek Solar Farm, which could be expanded to a total of 800MW, was
assumed to project the renewable generation capacity required for the Eco-Industrial Lansdown
Precinct.
Publicly available information was also available for CooperString 2.0 and the North Queensland
Hydrogen Hub.
Using a capacity factor of 32% for utility-scale solar PV projects in Northern Queensland,
assumptions were made to estimate the energy demand of the remaining projects to determine the
renewables that could be unlocked:
Table 5: Capacity Factor - Utility Scale Solar PVxxx
Region

32%
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Northern Qld

GJ
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Yabulu nickel refinery
It is currently uncertain what upgrades might occur to the Yabulu nickel refinery to determine its
forecast energy consumption to estimate the renewable energy required to power the site.
Furthermore, the future production output at the site is unknown, as well as the energy mix.
Considering this, the current analysis estimated the size of utility-scale solar PV projects that would
be required to provide 50 per cent of the historical energy consumption from the Yabulu nickel
refinery.
Table 6: Historical Energy Consumption - Yabulu nickel refineryxxxi
Year

GJ

2012
2013

19,978,808
19,995,512

Sconi cobalt and nickel project at Greenvale, Amorphous Silica Project, Pure Battery Technologies
There is currently limited data available to understand the production processes at each of these
facilities to determine their energy consumption and estimate the renewable energy required to
meet demand.
For this reason, a sensitivity analysis was undertaken to explore the impact on jobs by providing
renewable energy to meet additional demand. An additional 500MW, 1,000MW and 2,000MW was
explored.

Renewable Generation Jobs (FTE)
To determine the employment impacts for developing renewable generation projects to support the
renewable energy industrial hub in Townsville, employment factors published by the UTS and Clean
Energy Council (2020) were used and are presented in Table 1 below.
Due to the longer development and construction time of wind projects compared with utility-scale
solar PV projects and the better solar resources within the region compared with wind resources,
the current analysis assumed the unlocked renewable generation projects would be utility-scale
solar PV projects.
Design, construction and Australian manufacturing jobs are expressed in job-years per MW. To keep
the metrics consistent across the report as full-time equivalent jobs (FTE), the development and
construction times listed in Table 7 below were considered to calculate the FTE job numbers.
See Appendix 1 for a breakdown of solar and wind jobs by key occupations.
Table 7: Renewable Development Jobs per MW (excl. Hydrogen)xxxii
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Jobs/MW

Design &
Construction

Manufacturing

Australian
Manufacturing

Operations
&
Maintenance

6.8

2.8

1.7

0.377

0.22

2.7

Wind
Utility Solar

Technology

Page

Job-years/MW

Development &
Construction Time
(Years)

2.3

4.4

0.092

0.11

Rooftop PV

5.8

4.4

0.153

0.16

Utility batteries

4.7

6.6

0.331

1.2

Distributed batteries

5.6

6.6

0.331

0.29

Hydro

0.074

3.5

0.699

0.14

Pumped hydro

0.072

3.5

0.699

0.8
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Employment & Regional Benefit from Transforming Townsville into a
Renewable Energy Hub
The current analysis found 8,292 FTE jobs could be created to support the construction and
operation of facilities analysed as well as an additional 2,709 FTE construction and ongoing jobs by
unlocking renewable energy capacity to supply the facilities totalling 11,000 jobs. These jobs
represent approximately 10 per cent of the current 112,700 full-time and part-time employees
across the Townsville SA4 region. Note that the current research does not include indirect jobs.
Of the 8,292 jobs relating to the renewable energy hub facilities, 4,890 were found to be
construction jobs with 3,656 ongoing jobs throughout the operation of the facilities. 2,318 of the
2,709 renewable generation jobs relate to construction of the solar projects with 298 ongoing jobs
and 93 Australian manufacturing jobs.
Figure 4: Current Jobs vs. Renewable Job Opportunities
120,000
Current Townsville Jobs (FT & PT)
Renewable Energy Hub Jobs (FTE)
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Figure 5: Renewable Energy Hub/Renewable Generation Jobs (FTE)
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This is however just the beginning of jobs that could be created through transforming Townsville
into a renewable energy hub.
A total of 2.7GW of utility-scale Solar PV projects were estimated to be unlocked by the
development of four of the seven projects analysed throughout this report. The current analysis was
limited by publicly available data to analyse the energy demand of the facilities identified to

Renewable Energy Hub Jobs: A Transformative Opportunity for Townsville

participate in the Townsville renewable energy hub. The above figures do not include estimated jobs
created from additional renewable energy projects to supply demand for the Sconi cobalt and nickel
project at Greenvale, Amorphous Silica Project and Pure Battery Technologies facility.
Figure 6: Renewable Unlocked (MW)
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To better understand the impact on jobs through the development of additional renewable energy
capacity for these projects, a sensitivity analysis was undertaken considering an additional 500MW,
1,000MW and 2,000MW of solar PV generation which can be seen in Box 2.

Renewable Energy Hub Jobs: A Transformative Opportunity for Townsville

Box 2: Sensitivity Analysis
There is currently insufficient data to analyse the energy demand and fuel mix for the Sconi cobalt
and nickel project at Greenvale, Amorphous Silica Project and Pure Battery Technologies facility
to determine the additional renewable energy capacity that could be unlocked to power the
facilities with renewable energy.
To better understand the impact on job through the development of additional renewable energy
capacity for these projects, a sensitivity analysis was undertaken considering an additional
500MW, 1,000MW and 2,000MW of solar PV generation.
Solar PV was analysed given the poor wind resource in the area relative to the quality of the solar
resources.
The findings of the analysis can be seen in Figure 7 below where an additional 2GW of solar PV
would create 1,710 FTE construction jobs, 220 FTE ongoing jobs and 68 FTE Australian
manufacturing jobs and cost approximately $2.36 billion dollars.
The renewable generation could be used directly to meet the facilities electricity demand or be
stored in batteries or converted into renewable hydrogen for later consumption to meet demand
when the solar PV system is not generation electricity.
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Project Size (CAPEX $AUD)
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Figure 7: Additional Capacity - Renewable Generation Jobs (FTE) vs. CAPEX

Key Occupations
Figure 6 below presents the breakdown of solar PV jobs by key occupations. The bulk of jobs are
expected to be technical representing 33 per cent of the key occupations. This is followed by Labours
(23 per cent), Managers (14 per cent), Professionals (12 per cent), Machine Operators (7 per cent)
and Administrative roles (9 per cent).
There are also a range of emerging jobs that are likely to be created within the renewable hydrogen
sector through the development of Townsville’s renewable energy hub throughout the hydrogen
supply chain. Some of these jobs are listed in Appendix 2.
Figure 8: Additional Solar PV Jobs by Key Occupation (FTE)

CAPEX & Regional Benefit vs. Townsville Gross Regional Product
Townsville City Council’s Gross Regional Product (GRP), which is a measure of the size of the local
economy, was $11.74 billion in the year ending June 2019.xxxiii
It was found that the CAPEX of the projects highlighted throughout this analysis represent
approximately 70 per cent of the GRP of Townsville at $8.2 billion. It is important to note that these
projects will be built over several years and this figure is to be understood not as a direct
comparison.
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The projects highlighted throughout this analysis were found to represent a regional benefit of
$146.4 billion over the life of the projects. The CAPEX and regional benefit of the projects combined
total $154 billion which equates to 13 times the current gross regional product of Townsville.
Note that due to the limitations with publicly available data some projects were not included in this
calculation so the values would be greater. Also, the CopperString 2.0 project is estimated to
represent the most significant regional benefit at $139 billion over its life. Much of this benefit will
Renewable Energy Hub Jobs: A Transformative Opportunity for Townsville

flow through to Townsville in the form of construction jobs and ongoing jobs downstream however
the exact benefit to Townsville was not calculated in the current analysis.
Figure 9: Renewable Energy Hub Project Investment - CAPEX vs. Regional Benefit
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Conclusion
Townsville is at a pivotal moment in its history where it could
become Australia’s first renewable energy hub if the advanced
manufacturing, technology and processing projects highlighted
throughout this report are powered by 100% renewable energy.
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The development of Townsville as a 100% renewable energy powered renewable energy hub will
create additional jobs for the region beyond the jobs to create and operate the advanced
manufacturing, technology and processing projects.
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Appendix
Appendix 1
Table 8: Breakdown of Solar and Wind Jobs by Key Occupationsxxxiv
Key Occupations

Solar
Farms
(%)

16.0%
4.0%
1.7%
2.9%

22.7%

1.9%
3.3%
2.2%
10.0%
2.2%
4.9%
2.9%
5.9%
2.9%
3.0%
25.5%
1.1%
4.2%
3.7%
0.4%
6.0%
10.1%
24.0%
4.4%
1.1%
5.0%
3.2%
4.6%
5.7%
15.1%
0.8%
4.2%
8.1%
2.0%
96.5%

5.9%
1.3%
15.5%

7.1%
5.9%
1.2%
9.3%
4.8%
4.5%
33.4%

7.3%
2.2%
7.2%
16.7%
11.8%
1.5%
3.7%
1.4%
3.3%
1.9%
13.7%
1.2%
3.2%
6.8%
2.5%
98.0%
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Labourers
Process Workers
General Construction Labourers
Rigger & Dogmen
Assembly Labourers
Steel Fixers
Batch Plant Operators & Concreters
Electrical Trade Assistants
Machine Operators
Drivers
Earthmoving Operators
Crane & Hoist Operators
Administrative
Site Administrators
Office Managers & Administrative Staff
Technical
Painters
Metal Trades (& Non-Trade Welders)
Site Managers & Supervisors
Construction Trades
Mechanical Trades & Technicians
Electricians
Professionals
Transport, Logistics & Procurement
Community Engagement
Civil Mechanical & SCADA Engineers
Finance & Business Professionals
Health, Safety Quality & Environment
Electrical Engineers
Managers
Operations & Production/Asset Managers
Finance, Business & Development Managers
Construction & Project Managers
Executives & General Managers
Total (Rounding error included)

Wind
Farms
(%)
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Appendix 2
Table 9: Examples of emerging jobs in the hydrogen and fuel cell industriesxxxv
Emerging jobs
Director of hydrogen energy development

Hydrogen energy engineer

Hydrogen fuelling station manager

Fuel cell power systems engineer

Hydrogen/fuel cell R&D director

Fuel cell fabrication technician

Hydrogen fuel cell system technician

Hydrogen systems & retrofit designer

Junior hydrogen energy technician
Fuel cell engineering intern

Fuel cell retrofit installer
Fuel cell retrofit manufacturer plant
labour

Fuel cell manufacturing technician

Hydrogen vehicle electrician

Fuel cell fabrication and testing technician
Hydrogen power plant installation, operations, engineering, and
management

Fuel cell vehicle development engineer
Hydrogen systems safety investigator
cause analyst

Hydrogen energy systems designer

Hydrogen lab technician

Fuel cell plant manager

Hydrogen energy system installer helper
Hazardous materials management
specialist

Hydrogen energy system operations engineer
Hydrogen fuelling station designer & project engineer
Hydrogen fuel transporter trucker
Hydrogen fuelling station operator

Hydrogen energy system installer
Fuel cell power systems operator and
instructor

Emissions accounting & reporting consultant

Fuel cell backup power system technician
Senior automotive fuel cell power
electronics engineer
Emissions reduction credit portfolio
manager
Emissions reduction project developer
specialist

Fuel cell quality control manager

Emissions reduction project manager

Hydrogen pipeline construction worker

Hydrogen systems sales consultant

Fuel cell designer

Hydrogen plant operations manager

Hydrogen fuels policy analyst & business sales
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Hydrogen systems program manager
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List of Abbreviations
Australian Bureau of Statistics

AEMO

Australian Energy Market Operator

BZE

Beyond Zero Emissions

CAPEX

Capital Expenditure

FTE

Full Time Equivalent

GRP

Gross Regional Product

GW

Gigawatt

GWh

Gigawatt Hour

LGA

Local Government Area

MW

Megawatt

PV

Photovoltaic

REIP

Renewable Energy Industrial Precinct

SA4

Statistical Area 4

TECH

Townsville Emerging Chemicals Hub

WWF

World Wildlife Fund
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