3 March 2011

Writers direct contact : 03 8621 6406
Email : arichards@pacifichydro.com.au

Dr T Kendall
A/g Committee Secretary
Senate Community Affairs Committee
Parliament House
Canberra ACT 2600

Dear Dr Kendall,
Re: Senate Inquiry into the Social and Economic Impacts of Rural Wind Farms
Pacific Hydro is pleased to be able to provide a supplementary submission to the above inquiry to address
comments made in relation to the conduct of developers. We also submit additional comments in two supplementary
aspects; namely, evidence on health impacts and; jobs growth and renewable energy.
Developer conduct
As noted in our earlier submission, regulation of wind farm developments is guided by strict state and federal
planning and environmental laws that require environmental impact assessments including flora and fauna impacts,
noise assessments and visual amenity. The assessment process commonly results in mitigation measures being
embedded within the wind farm design or adopted during construction and operation.
A core component of wind farm design is proper community consultation. We take community liaison and the
ongoing relationship we have with local communities extremely seriously from the early stages of proposal
development through construction, commissioning and operation. In negotiations and ongoing liaison with
landholders, too, we ensure that landholders are kept appraised of the project status and development prospects.
In relation to Pacific Hydro as such, we note that a number of submissions have specifically identified our projects,
or ourselves, as exemplar developers in the way we manage land holder negotiations, community consultations and
broader stakeholder management.
Evidence on health impacts
We note that in numerous media appearances – particularly on local and regional radio – Sarah Laurie and/or
representatives from the Waubra Foundation or Landscape Guardians continue to refer to research and evidence of
the ‘health effects’ from wind turbines.
With regard to this research (which has been cited directly and indirectly in a number of submissions to this Inquiry),
we would like to request that the Committee seek the advice of experts such as Dr G A Wittert. Dr Wittert is a
Professor of Medicine and Endocrinologist, Head, School of Medicine at Adelaide University and Consulting
Endocrinologist at Royal Adelaide Hospital.
In testimony provided to the Environment, Resources and Development Court of South Australia hearing of an
appeal against the approval of the Allendale windfarm, Dr Wittert agreed with the statement that “the data that’s
been collected, and the work that has been done so far, has not identified a risk which calls for further investigation”.

ENCLOSURE :1. Transcript of Dr Wittert’s testimony to the ERD Court of South Australia’s hearing of an appeal against the approval of the Allendale windfarm.
2. Climate Institute Clean Energy Jobs Snapshots for NSW, Victoria, Queensland, South Australia and Western Australia
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Further, Dr Wittert said that “there’s no fundamental epidemiological signal. In countries where there are dense
concentrations of wind farms like... [in] Europe, the prevalence of hypertension [high blood pressure] is falling
according to the most recent surveillance data...[from] the EU and the World Health Organisation”.
For the purposes of the ERD Court hearing, Dr Wittert reviewed Sarah Laurie’s research and conducted simple
correlation analysis between the blood pressure recordings of the three individuals with elevated blood pressure and
overnight wind turbine generation based on wind speed data. Dr Wittert’s analysis of the data showed no
consistency in the relationship between turbine operation and waking systolic (blood pressure) readings.
Specifically, Dr Wittert’s said that his analysis of the data showed “no consistent relationship between turbine
audibility and blood pressure” and “no relationship between output and blood pressure”. Commenting on his
analysis, and the diarised information provided to Sarah Laurie, Dr Wittert noted that the highest blood pressure
recordings “resulted from an altercation...indicating just how strongly...stress and interpersonal interaction can affect
blood pressure”.
When questioned on the relevance of case histories specifically with regard to proving cause and effect, Dr Wittert
noted that while the case histories may be accurate, they “cannot be used to ascribe any assertion that these
[symptoms] are necessarily due to the wind farm.
On the specific symptoms described in Sarah Laurie’s evidence to the ERD Court hearing, Dr Wittert noted that
sensations such as “a vibrating feeling...is commonly seen in people who are hyperventilating or anxious”. With
regard to sleep disturbance, Dr Wittert noted that “the issue of sleep disturbance is complex since it may be a
consequence of stress and anxiety and of itself and/or noise perception”.
On the basis of this testimony, and in relation to numerous documents submitted to the Inquiry to date, Pacific Hydro
recommends that the Committee review the evidence from the ERD Court hearing1.
We also recommend that the Committee consider calling Dr Wittert to provide his expert advice with regard to the
quality of data collected to date and the question of the need for scientific research on the so-called “health impacts”
which – Dr Wittert notes – cannot be seen ‘based on the data...sufficient evidence to attribute cause and effect’
which would form the rationale for such research to be undertaken.
Jobs growth and renewable energy
Pacific Hydro is pleased to provide further analysis of the likely economic benefits to regional areas from the
expansion of renewable energy, including wind. Research released by the Climate Institute on 28 February – Clean
Energy Jobs: Regional Australia – demonstrates the importance of a price on carbon and of ensuring the continued
existence of a clear, workable Renewable Energy Target.
The report demonstrates the enormous opportunities that exist for regional Australia to benefit from climate change
policy and underscores our experience in developing utility scale wind farms in regional Australia. Namely, that
renewable energy projects provide an enormous jobs and economic boost to regional communities.
The last two projects that Pacific Hydro built, employed around 400 people each through construction with many of
these jobs being filled by people from the local and surrounding areas.
The Climate Institute report shows that a clean energy transition can drive tens of billions of dollars of investment in
the electricity sector creating close to 34,000 new jobs in regional Australia through policies including the Renewable
Energy Target.
1

Transcripts of the testimony from Dr Wittert are provided as an attachment to this letter.
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Employment figures in the report show that while all states will benefit, NSW and Victoria will stand to gain the most
of these new opportunities, followed closely by Queensland. As shown in the attached Climate Institute Clean
Energy Job snapshots, wind opportunities across 12 regions in just these three states could drive more 11,179 new
jobs.
This report clearly demonstrates that policies to encourage the deployment of renewable energy, put a price on
pollution, and encourage energy efficiency are all important in developing the new clean jobs economy that is critical
to the long term sustainability of regional communities.
As noted in our earlier submission, and supported by the Climate Institute’s latest report; the 2020 Renewable
Energy Target plays a critical role in bringing on a range of clean energy resources and backing up a clear price on
pollution that drives switching from coal to gas in terms of existing base-load. The Climate Institute research clearly
shows that value of the the renewable energy legislation in doing the hard work to driving the renewable energy
investment.
Pacific Hydro submits that the economic opportunities and benefits to regional communities from increasing
renewable investment opportunities, including wind farms, are clearly demonstrated by this research. Our own
experience strongly supports the conclusions and employment modelling.
Yours sincerely

Andrew Richards
Executive Manager, Government and Corporate Affairs
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Australia is in the early stages of a clean energy boom, with tens of billions of
dollars set to be invested in renewable energy in regional areas over the coming
decades. The national 20% Renewable Energy Target alone is expected to
drive investments of around $19 billion out to 2030. The introduction of stronger
policies to cut pollution and make clean energy cheaper will drive even greater
levels of investment.

New South Wales has
enough clean energy
potential to
power

3,000,000 homes

remove pollution equivalent
to 3,300,000 cars
create

6,600 new jobs

Clean energy investments create jobs in regional Australia, where the best
renewable energy resources are located. Modelling for The Climate Institute
shows that with strong and decisive pollution and climate policies including a
price-tag on pollution close to 34,000 new jobs could be created in Australia
by 2030.
Where this clean energy investment and job creation occurs is up for grabs.
States and regions with the best clean energy resources and the strongest
This briefing paper
part of a larger nation-wide study
potential to benefit from the clean energy boom, with a particular focus on the
employment opportunities this will create. Both state-wide and regional
employment opportunities have been assessed.
The NSW component of this study was partly funded by the NSW Department
of Climate Change and Water. With this funding six detailed regional roadmaps
were produced to help regional stakeholders maximise clean energy jobs
growth in their region. These roadmaps are available to download from The
along with shorter regional snapshots.

This work was undertaken to
assess the clean energy
potential and employment
opportunities that exist in
various regions across NSW
and Australia. In addition to this
snapshot, The Climate Institute
worked with regional and
industry stakeholders to
produce a clean energy jobs
roadmap for six NSW regions.
These roadmaps can be
downloaded from The Climate

Some highlights of the NSW study include:

Established in late 2005, The
Climate Institute is a nonpartisan, independent research
organisation that works with
community, business and
government to drive innovative
and effective climate change
solutions.

Regional clean energy jobs: Thousands of renewable energy jobs are up

A large untapped resource: The modelling results show strong growth in
capacity projected to be installed by 2030. This includes renewable energy,
including wind, solar, bioenergy, and geothermal, as well as gas.

State-wide employment: Based on the modelling results it is estimated
y sector by 2030,
including 1,304 permanent ongoing jobs, 4,463 construction jobs and over
1,200 manufacturing jobs. The vast majority of these jobs will be in renewable
energy.

for grabs in regional NSW, including over 1,700 in the New England Tablelands;
866 in the Upper Hunter; 1,700 in the Central Tablelands; 560 in Snowy
Monaro; 1,700 in the NSW/ACT Border Region and 390 in the South Coast.
Details of the regional employment opportunities have been published
separately to this briefing paper.
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energy mix over the coming decades. By 2030, up to

NSW currently depends on black coal to supply the
majority of its electricity needs, with around 65 million
tonnes of carbon pollution released into the atmosphere
from this source each year. Yet, NSW also has vast
and largely untapped low pollution energy sources. This
includes renewable energy options such as solar, wind,
and bioenergy.

renewable energy sources, up from around 8% today.
Regional analysis shows that greater proportions of
renewable electricity are attainable with extra policies
and focus. The modelling also illustrates that gas is
likely to play a significant, transitionary role in NSW.

As part of this study, electricity sector modelling was
consultants, SKM-MMA. This modelling assessed how
coming two decades as Australia reduces its
dependence on pollution. Specifically, the modelling
assessed the combined effect of the 20% Renewable
Energy Target and the introduction of a carbon price
from 2012.
As part of the NSW component of this study, two
separate carbon price scenarios were assessed. The
first Medium Carbon Price assumes a carbon price
is introduced consistent with the goal of reducing
and 60% by 2050. The second scenario
Strong
Carbon Price includes a carbon price consistent with
2000 levels by
2020. Further details of the modelling have been
1
published separately.
Note, the Medium Carbon Price scenario was included
with financial support from the NSW Department of
Climate Change and Water as part of a more detailed
study into the regional opportunities in NSW. This
scenario was not included for other states.

As illustrated in Figure 1 and Figure 2, strong
government policies to cut pollution and make clean
1

website.
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Figure 3 and Figure 4 illustrate the projected growth in
the amount of renewable energy installed in NSW out to
2030 under the two scenarios. Particularly strong
growth is projected for wind and solar energy, with
smaller, but still substantial growth projected for
geothermal energy.
Consumer preferences and government policies have
seen strong growth in small scale solar technologies
over recent years, including rooftop PV and solar hot
water. There are currently over 130,000 solar PV units
and close to 180,000 solar hot water units installed in
NSW, with a combined capacity equivalent to around
700 MW.2 As illustrated in Table 1, between now and
2030, it is projected that demand for these technologies
will continue to grow.3

As part of this study The Climate Institute
commissioned the University of Technology, Sydney to
assess the employment impacts across the power
sector as a whole, including both conventional and
renewable technologies, as well as the number of jobs
created by renewables alone. The results are
summarised below.
Three key job categories were assessed: (i) permanent
workers employed to operate, maintain and supply fuel
to electricity generators; (ii) construction and installation
workers employed to build and install a new generation
plant; and (iii) manufacturing workers employed in the
manufacturing sectors that supply components for new
2
3

Clean Energy Council (2010), Clean Energy Australia 2010.
Projections for these small scale technologies were done separately
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electricity installations. Details of the methodology used
4
have been published separately.

SECTOR-WIDE EMPLOYMENT
As shown in Figure 5 and Figure 6, the total annual
workforce including all three employment categories
for both conventional and renewable technologies is
projected to increase significantly between 2010 and
2030 under both of the modelling scenarios.

Under the Medium Carbon Price scenario, over 6,400
new jobs could be created during this period. This
includes close to 1,300 new permanent, ongoing jobs, a
peak construction and installation workforce of over
3,900 people, and a peak manufacturing workforce over
1,170 people.
With a stronger carbon price over 6,900 new jobs are
projected, including over 1,300 new permanent jobs, a
construction workforce peaking at 4,460 and around
1,200 manufacturing jobs.

RENEWABLE ENERGY JOBS
Most of the new jobs projected for NSW over the
coming decades are associated with the development
the number of new jobs associated with renewable
energy technologies are presented in Table 2 and
Table 3.

The Climate Institute has prepared detailed regional
roadmaps for six renewable energy precincts in NSW:
New England Tablelands; Upper Hunter; Central
Tablelands; NSW/ACT Border Region; Snowy-Monaro;
and the South Coast. These roadmaps can be
downloaded from The Climate Institute website.
In summary, the roadmaps demonstrate good potential
for clean energy jobs growth in each of the precincts:

New England Tablelands: up to 1,704 new
jobs, including 598 ongoing jobs and 1,107
manufacturing jobs.

Upper Hunter: up to 866 new jobs, including
273 ongoing jobs and a peak construction
workforce of 593.

Central Tablelands: up to 1,713 new jobs, 819
of which would be ongoing jobs and another 818
construction jobs.

Snowy-Monaro: up to 561 new jobs, with 182
4

ongoing and 379 during construction.

website
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NSW/ACT Border Region: up to a total of

South Coast: up to 391 new jobs, with 184

1,734 new jobs including 414 ongoing jobs and a
peak construction workforce of 1,320.

ongoing jobs and 207 construction jobs.
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Australia has a world-class and largely untapped
potential to shift to clean energy sources and reduce

Target, this transition to clean energy sources can now
begin in earnest.
While the Renewable Energy Target is a key interim
driver of clean energy investments, it will not do the job
of shifting Australia to a clean energy economy on its
own.

place in 2012. To maximise pollution savings and job
creation, Parliament should ensure this carbon pricing
mechanism, in conjunction with other policies, has the
potential to reduce pollution by 25 percent or more
below 2000 levels by 2020.
Australia has made an international commitment to
reducing up to the 25% target and needs to
demonstrate it has the national policies to deliver it.
A price-tag on pollution is a necessary, but not sufficient
component of reforms needed.

SUPPORTING INNOVATION AND DEPLOYMENT
The 20 percent Renewable Energy Target and a carbon

additional policies are needed at federal, state and local
levels. Key priorities are outlined below.

resources, but support for innovation will also be
crucial.

A LIMIT AND PRICE-TAG ON POLLUTION

A number of the technologies included in this study,
particularly large-scale solar and geothermal, are at the
early stages of commercialisation in Australia. Other
emerging clean energy technologies, such as wave
energy, hold great potential, but are in the research and
development phase. A supportive policy and investment
environment will be needed to facilitate and accelerate
the deployment of these technologies.

The most important step Australia can take towards a
low pollution economy is to introduce a limit and pricetag on carbon pollution. A credible pollution price that
increases over time will level the playing field between
renewable energy and conventional polluting sources,
providing investors with greater long-term confidence to
invest in clean energy sources.
Without long, loud and legal price signals businesses
will lack the confidence to scale-up investments in clean
energy from the research and development through to
large-scale commercial deployment phases. As more
investment
flows,
innovation
in
communities,
businesses and technology will occur. This will
accelerate the cost reductions and make clean energy
cheaper.
The modelling undertaken for this study also
demonstrates that a strong price-tag on pollution will
create a net improvement in jobs across the electricity
sector in Australia, particularly in regional Australia and
stimulate billions of dollars of investment in those
regional areas.
The Climate Institute welcomes the emerging multiparty commitments to have a price-tag on pollution in

Specifically, to drive early deployment of new emerging
clean energy options, above the Renewable Energy
Target, governments need to:
Put in place targeted policies to support clean
technology development in each phase of the
commercialisation process (for example loan
guarantees, tax credits and seed funds coinvestment or grant programs, such as the Solar
Flagships, revenue subsidies and accelerated
depreciation). These policies remove upfront and
ongoing barriers to investments in emerging
technologies, such as large scale solar, marine and
geothermal and;
Support the development of effective venture
capital markets in Australia to attract private clean
tech investment; and
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Support the deployment of clean energy
technologies by removing infrastructure and
regulatory barriers (for example, smart grids
supporting distributed generation, streamlined state
planning policies, National Energy Market
regulatory reform, CCS pipelines and storage hubs,
and additional electricity network infrastructure).

ENERGY EFFICIENCY
To help households and businesses manage energy
bills and to stimulate broader technical and skills
development additional policies and programs are
needed to overcome barriers that have ensured
recommendations in the Prime Ministers Energy
Efficiency Task Group such as the Energy Savings
Initiative should be adopted.

REGIONAL TRANSITIONS, SKILLS AND
INDUSTRY DEVELOPMENT
Broader experience and Ernst and Young studies
prepared for NSW renewable energy precincts in this
research have highlighted the need for a number of
other regional and local initiatives necessary to convert
the clean energy technical potential to investment and
employment reality. These include:

Raise awareness, understanding and buy-in in the
local business and wider community with local
demonstrations, industry focus groups, community
engagement.
Skilling up and engaging local work forces
identifying training paths, providing workshops and
on-line training opportunities, education and
training programs and reaching out to part time or
semi-retired trainers and tradespeople.
Skills attraction programs to attract people with
extra skills not available in the region, including
assessments of social infrastructure and
communications strategies.
Further understanding of clean energy
opportunities further analysis and comparison of
different technologies, greater analysis of local
manufacturing potential.
National/regional industry development broader
analysis of potential for, and barriers to, existing
industries expansion to cleaner employment and
investment opportunities and linkages to training
opportunities in training programs such as the
Productivity Places Program.
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Victoria has enough clean
energy potential to
power

1,500,000 homes

remove pollution equivalent
to 1,600,000 cars
create

6,500 new jobs

Australia is in the early stages of a clean energy boom, with tens of billions of
dollars set to be invested in renewable energy in regional areas over the coming
decades. The national 20% Renewable Energy Target alone is expected to
drive investments of around $19 billion out to 2030. The introduction of stronger
policies to cut pollution and make clean energy cheaper will drive even greater
levels of investment.
Clean energy investments create jobs in regional Australia, where the best
renewable energy resources are located. Modelling for The Climate Institute
shows that with strong and decisive pollution and climate policies including a
price-tag on pollution close to 34,000 new jobs could be created in Australia
by 2030.
Where this clean energy investment and job creation occurs is up for grabs.
States and regions with the best clean energy resources and the strongest

This briefing paper part of a larger nation-wide study
potential to benefit from the clean energy boom, with a particular focus on the
employment opportunities this will create. Both state-wide and regional
employment opportunities have been assessed.
Some highlights of the Victoria study include:

A large untapped resource: The modelling results show strong growth in
This work was undertaken to
assess the clean energy
potential and employment
opportunities that exist in
various regions across
Australia. The findings for
other states and regions can
be downloaded from The

10,000 MW of generating capacity
projected to be installed by 2030. This includes renewable energy, including
wind, solar, bioenergy, and geothermal, as well as gas.

Established in late 2005,
The Climate Institute is a
non-partisan, independent
research organisation that
works with community,
business and government to
drive innovative and
effective climate change
solutions.

Regional clean energy jobs: Thousands of renewable energy jobs are up

State-wide employment: Based on the modelling results it is estimated
that over 7,800 n
including over 2,000 permanent ongoing jobs, close to 4,600 construction jobs
and over 1,200 manufacturing jobs. The vast majority of these jobs will be in
renewable energy.

for grabs in regional Victoria, including over 3,300 in the Western District, over
1,300 in the Central Highlands and over 2,600 in the Mallee.
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solar energy, with smaller, but still substantial growth
projected for geothermal energy.

Victoria currently depends on brown coal to supply the
majority of its electricity needs, with around 60 million
tonnes of carbon pollution released into the atmosphere
from this source each year. Yet, Victoria has vast and
largely untapped low pollution energy sources. This
includes renewable energy options such as geothermal,
solar, wind, hydro and bioenergy. Victoria also has
large reserves of gas, which can play an important role
in the transition to a clean energy economy, particularly
for the rapid replacement of more pollution coal assets.
As part of this study, electricity sector modelling was
consultants, SKM-MMA. This modelling assessed how
the coming two decades as Australia reduces its
dependence on pollution. Specifically, the modelling
assessed the combined effect of the 20% Renewable
Energy Target and the introduction of a strong carbon
price from 2012, consistent with the goal of reducing
Further details of the modelling have been published
1
separately.

As illustrated in Figure 1, strong government policies to
cut pollution and make clean energy cheaper will drive

electricity could be produced from renewable energy
sources, up from around 5% today. Regional analysis
shows that greater proportions of renewable electricity
are attainable with extra policies and focus. The
modelling also illustrates that gas is likely to play a
significant, transitionary role in Victoria.
Figure 2 illustrates the projected growth in the amount
of renewable energy installed in Victoria out to 2030.
Particularly strong growth is projected for wind and

1

website.
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A combination of consumer preferences and
government policies have seen strong growth in small
scale solar technologies over recent years, including
rooftop solar PV and solar hot water units. It is
estimated that there are currently 32,000 solar PV units
and 98,000 solar hot water units installed in Victoria,
with a combined capacity equivalent to around 320
MW.2 As illustrated in Table 1, between now and 2030,
it is projected that demand for these technologies will
continue to grow.3

electricity installations. Details of the methodology used
4
have been published separately.

SECTOR-WIDE EMPLOYMENT
As shown in Figure 3, the total annual workforce
including all three employment categories for both
conventional and renewable technologies is projected
to increase significantly between 2010 and 2030, with
an estimated 7,846 new jobs created during this period.
This includes 2,039 new permanent and a peak
construction and installation workforce of close to 4,600
people. At its peak, the number of manufacturing jobs
across the state is expected to exceed 1,200 people.

As part of this study, The Climate Institute
commissioned University of Technology, Sydney to
assess the employment impacts across the sector as a
whole, including both conventional and renewable
technologies, as well as the number of jobs created by
renewables alone. The results are summarised below.
Three key job categories were assessed: (i) permanent
workers employed to operate, maintain and supply fuel
to electricity generators; (ii) construction and installation
workers employed to build and install a new generation
plant; and (iii) manufacturing workers employed in the
manufacturing sectors that supply components for new

2

Clean Energy Council (2010), Clean Energy Australia 2010.
Projections for these small scale technologies were done separately
to SKM3

4

website.
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RENEWABLE ENERGY JOBS

REGIONAL CLEAN ENERGY POTENTIAL

Estimates of the number of new jobs associated with
renewable energy technologies are presented in Table
2. In total, it is estimated that close over 6,500 new jobs
could be created as a result of a shift to renewable
energy in Victoria. This includes over 1,400 new
permanent, ongoing jobs, a peak construction phase
workforce of over 3,890 people and a peak
manufacturing workforce of around 1,200 people.

As outlined in Table 3, the Western District has
significant renewable energy resources, which to date
remain largely untapped. While around 200 MW of
renewable energy is currently installed, there is
approximately 520 MW of additional capacity proposed
for development. On top of this, it is estimated that
another 4,100 MW could be developed in the region.

geothermal resources may be significantly higher than
listed in Table 3, but a comprehensive assessment was
beyond the scope of this study.
The Western District covers an area of over 22,000
square
-west, including the
coastline from the South Australian border almost to
Cape Otway. The region has a population of some
100,000 people, with the main population centres being
Warrnambool, Portland and Hamilton.

RESOURCE WILL BE DEVELOPED?
The Western District has a significant renewable energy
resource, which to date has yet to be fully developed.
The extent to which this resource will be developed
over the coming decades will depend on how attractive
the region is to investors, relative to other regions
Page 4

across Victoria and Australia as a whole. Indeed, given
market, not all of the renewable energy opportunities
identified in the Western District will necessarily be
developed over the next two decades. Other project
opportunities in other regions or states may work out to
be more cost effective, factoring in regional policy
support and other commercial drivers.

In addition to commercial scale renewable energy,
significant demand for small scale solar technologies is
also projected. By 2030, it is estimated that
approximately 26 MW of small scale solar PV will be
installed in the Western District, along with the
equivalent of 34 MW of solar hot water.

The Climate Institute commissioned modelling by
leading energy sector consultants, SKM-MMA to
provide an indication of how much of the Western
developed over the next two decades, based on the
results of the state-wide modelling described above. In
addition to the modelling results, The Climate Institute
scenario, in which a much greater proportion of the
the next two decades.
The amount of renewable energy developed under
each of these scenarios is shown in Figure 4. Based on
the modelling results, it is projected that more than
2,500 MW will be developed, including around 1,700
MW of wind, over 150 MW of bioenergy and around
600 MW of geothermal. Under the enhanced
renewables scenario, significantly
wind and geothermal resources are developed, with
over 4,800 MW of renewable energy developed in total.
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REGIONAL EMPLOYMENT IMPACTS
The expansion of renewable energy in the Western
District will create new employment opportunities for
local residents, including permanent operations and
maintenance jobs, as well as supporting jobs during the
construction and installation phase. The Western
District already has an established manufacturing base,
supplying wind towers to the Victorian and South
Australian market. The potential to expand this base is
assessed here.
Using the same approach as for the state-wide
employment estimates described above, The Climate
Institute has estimated the approximate number of jobs
that could be created in the Western District between
now and 2030. The results are presented in Table 4.

estimates in Table 4 are based on the assumption that
wind industry only. In fact, they are likely to supply wind
towers to other parts of Victoria and interstate. This
may result in an even larger workforce than predicted,
below.

With a population of over 330,000 people, the Central
Highlands region covers an area of over 26,000 square
kilometres to the north-west of Melbourne and includes
the regional centres of Ballarat and Bendigo.

REGIONAL CLEAN ENERGY POTENTIAL
in line with the modelling results, it is predicted that
more than 1,500 new jobs will be created in the region.
This includes 667 permanent, ongoing jobs, a peak
construction phase workforce of 692 people and a peak
manufacturing workforce of 187 people.

Central Highlands has significant untapped renewable
energy resources see Table 5. While around 247 MW
of renewable energy is currently installed, there is
approximately 1,400 MW of additional wind energy
capacity currently proposed for development. On top of
this, it is estimated that another 1,200 MW of wind
energy could be developed in the region.

developed in line with the enhanced scenario, over
3,389 new jobs could be created. This includes 1,680
ongoing jobs and a peak annual construction workforce
of 1,356. Under this scenario, there is potential to
support up to 354 manufacturing jobs in the region,
building on the existing manufacturing base.
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RESOURCE WILL BE DEVELOPED?
energy resources will be developed over the coming
decades will depend on how attractive the region is to
investors, relative to other regions in Victoria and
Australia.
The amount of renewable energy developed under two
scenarios
one based on the state-wide modelling
undertaken for this project and the other based on a
more extensive development of the resource is shown
in Figure 5.

Based on the modelling results, it is projected that
approximately 1,000 MW of wind is to be developed in
the region. Under the enhanced renewables scenario
this increases to over 2,800 MW of wind energy.
In addition to commercial scale renewable energy,
significant demand for small scale solar technologies is
also projected. By 2030, it is estimated that
approximately 46 MW of small scale solar PV will be
installed in the Central Highlands, along with the
equivalent of 59 MW of solar hot water.

EMPLOYMENT IMPACTS
clean energy jobs that could be created in Central
renewable energy resource is developed in line with the
modelling results, it is predicted that close to 592 new
jobs could be created in the region. This includes
around 144 ongoing jobs and a peak construction
workforce of 448 people.
It is estimated that even more jobs could be created if
in line with the enhanced scenario, with over 1,321 new
jobs that could be created by 2030. This includes 409
new permanent jobs and 912 construction phase jobs.
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The Mallee covers an area of over 16,000 square
-west, bordering on NSW
and South Australia. The region has a population of
some 95,000 people, with the main population centres
being Mildura and Swan Hill.

REGIONAL CLEAN ENERGY POTENTIAL
The Mallee has a very large, untapped solar energy
resource
see Table 7. To date, a number projects
have been proposed for the Mallee, with a combined
capacity of over 330 MW. It is estimated that at least
another 3,200 MW could be developed in the region,
but in reality this figure may be much larger.

RESOURCE WILL BE DEVELOPED?
solar resource will be
developed over the coming decades will depend on
how attractive the region is to investors, relative to other
regions across Victoria and Australia as a whole.

electricity market, not all of the renewable energy
opportunities identified in the Mallee will necessarily be
developed over the next two decades. Other project
opportunities in other regions or states may work out to
be more cost effective, factoring in regional policy
support and other commercial drivers.
The Climate Institute commissioned modelling by
leading energy sector consultants, SKM-MMA to
energy resource might be developed over the next two
decades, based on the results of the state-wide
modelling described above. In addition to the modelling
results, The Climate Institute developed a hypothetical

is developed over the next two decades.
It is important to note that the modelling was
undertaken prior to the release of the Victorian Climate
Change White Paper, which flagged significant
incentives for large-scale solar development, including
in the Mallee. If these incentives are introduced it is
more in line with the enhanced renewables scenario.
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The amount of solar energy developed under each of
the two scenarios developed for this project is shown in
Figure 6. Based on the modelling results, it is projected
that 1,000 MW will be developed, while over 3,500 MW
is developed under the enhanced renewables scenario.

created in the Mallee between now and 2030. The
results are presented in Table 8.
wable energy resource is developed
in line with the modelling results, it is predicted that
1,182 new jobs could be created in the region. This
includes 240 permanent, ongoing jobs and a peak
construction phase workforce of 942 people.
If the region
developed in line with the enhanced scenario, over
2,631 new jobs could be created. This includes 837
ongoing jobs and a peak annual construction workforce
of 1,794 people.

Australia has a world-class and largely untapped
potential to shift to clean energy sources and reduce

In addition, by 2030 it is estimated that approximately
36 MW of small scale solar PV will be installed in the
Mallee, along with the equivalent of 46 MW of solar hot
water.

REGIONAL EMPLOYMENT IMPACTS
Using the same approach as for the state-wide
employment estimates described above, The Climate
Institute has estimated the number of jobs that could be

Target, this transition to clean energy sources can now
begin in earnest.
While the Renewable Energy Target is a key interim
driver of clean energy investments, it will not do the job
of shifting Australia to a clean energy economy on its
own.

additional policies are needed at federal, state and local
levels. Key priorities are outlined below.
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WHAT ABOUT GIPPSLAND AND THE
LATROBE VALLEY?
coal in the Latrobe Valley, in Gippsland, providing permanent
employment to around 2,000 workers.
These brown coal assets will need to be replaced over the
coming decades if Australia is to make deep cuts in carbon
pollution. The rate at which these assets are replaced will
depend on the strength of the carbon price and the
introduction of other policies.
There are a number of options for replacing conventional
brown coal generators, including gas, renewable energy and
the use of carbon capture and storage technologies.
Gippsland has the potential to use all three of these options
to transition away from brown coal.
The modelling undertaken for this study found that over
4,000 MW of conventional brown coal generating capacity
will need to be replaced over the next two decades.
However, the Gippsland region is likely to remain one of
come.
Over the same period, it is projected that approximately
3,000 MW of gas fired generation capacity will be built in the
Gippsland region, along with an additional 855 MW of wind
and bioenergy. Approximately another 1,260 MW of wind
may also be available for development. Studies are also
underway to asses
geothermal resources.
Work is also underway to demonstrate carbon capture and
storage technologies, which would have good potential in
the Victorian Government has shown that if carbon capture
and storage technologies are deployed, it would be possible
from brown coal in 2030 (Earth Resources Development
Council, 2010).
What all of this means for employment in the Gippsland
region is uncertain. Based on the modelling results described
above the region will continue to provide permanent
employment for over 1,500 people in the electricity sector, as
well as supporting a peak construction workforce of over 720
people. The size of the workforce will be even larger if the
if carbon capture and storage technologies can be deployed.

A LIMIT AND PRICE-TAG ON POLLUTION
The most important step Australia can take towards a
low pollution economy is to introduce a limit and pricetag on carbon pollution. A credible pollution price that
increases over time will level the playing field between
renewable energy and conventional polluting sources,
providing investors with greater long-term confidence to
invest in clean energy sources.
Without long, loud and legal price signals businesses
will lack the confidence to scale-up investments in clean
energy from the research and development through to
large-scale commercial deployment phases. As more
investment
flows,
innovation
in
communities,
businesses and technology will occur. This will
accelerate the cost reductions and make clean energy
cheaper.
The modelling undertaken for this study also
demonstrates that a strong price-tag on pollution will
create a net improvement in jobs across the electricity
sector in Australia, particularly in regional Australia and
stimulate billions of dollars of investment in those
regional areas.
The Climate Institute welcomes the emerging multiparty commitments to have a price-tag on pollution in
place in 2012. To maximise pollution savings and job
creation, Parliament should ensure this carbon pricing
mechanism, in conjunction with other policies, has the
potential to reduce pollution by 25 percent or more
below 2000 levels by 2020.
Australia has made an international commitment to
reducing up to the 25% target and needs to
demonstrate it has the national policies to deliver it.
A price-tag on pollution is a necessary, but not sufficient
component of reforms needed.

SUPPORTING INNOVATION AND DEPLOYMENT
The 20 percent Renewable Energy Target and a carbon
resources, but support for innovation will also be
crucial.
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A number of the technologies included in this study,
particularly large-scale solar and geothermal, are at the
early stages of commercialisation in Australia. Other
emerging clean energy technologies, such as wave
energy, hold great potential, but are in the research and
development phase. A supportive policy and investment
environment will be needed to facilitate and accelerate
the deployment of these technologies.
Specifically, to drive early deployment of new emerging
clean energy options, above the Renewable Energy
Target, governments need to:
Put in place targeted policies to support clean
technology development in each phase of the
commercialisation process (for example loan
guarantees, tax credits and seed funds coinvestment or grant programs, such as the Solar
Flagships, revenue subsidies and accelerated
depreciation). These policies remove upfront and
ongoing barriers to investments in emerging
technologies, such as large scale solar, marine and
geothermal and;
Support the development of effective venture
capital markets in Australia to attract private clean
tech investment; and
Support the deployment of clean energy
technologies by removing infrastructure and
regulatory barriers (for example, smart grids
supporting distributed generation, streamlined state
planning policies, National Energy Market
regulatory reform, CCS pipelines and storage hubs,
and additional electricity network infrastructure).

ENERGY EFFICIENCY

REGIONAL TRANSITIONS, SKILLS AND
INDUSTRY DEVELOPMENT
Broader experience and Ernst and Young studies
prepared for NSW renewable energy precincts in this
research have highlighted the need for a number of
other regional and local initiatives necessary to convert
the clean energy technical potential to investment and
employment reality. These include:
Raise awareness, understanding and buy-in in the
local business and wider community with local
demonstrations, industry focus groups, community
engagement.
Skilling up and engaging local work forces
identifying training paths, providing workshops and
on-line training opportunities, education and
training programs and reaching out to part time or
semi-retired trainers and tradespeople.
Skills attraction programs to attract people with
extra skills not available in the region, including
assessments of social infrastructure and
communications strategies.
Further understanding of clean energy
opportunities further analysis and comparison of
different technologies, greater analysis of local
manufacturing potential.
National/regional industry development broader
analysis of potential for, and barriers to, existing
industries expansion to cleaner employment and
investment opportunities and linkages to training
opportunities in training programs such as the
Productivity Places Program.

To help households and businesses manage energy
bills and to stimulate broader technical and skills
development additional policies and programs are
needed to overcome barriers that have ensured
recommendations in the Prime Ministers Energy
Efficiency Task Group such as the Energy Savings
Initiative should be adopted.
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Australia is in the early stages of a clean energy boom, with tens of billions of
dollars set to be invested in renewable energy in regional areas over the coming
decades. The national 20% Renewable Energy Target alone is expected to
drive investments of around $19 billion out to 2030. The introduction of stronger
policies to cut pollution and make clean energy cheaper will drive even greater
levels of investment.

Queensland has enough
clean energy potential to
power 4,000,000 homes
remove pollution equivalent
to 3,400,000 cars
create 6,580 new jobs

Clean energy investments create jobs in regional Australia, where the best
renewable energy resources are located. Modelling for The Climate Institute
shows that with strong and decisive pollution and climate policies including a
price-tag on pollution close to 34,000 new jobs could be created in Australia
by 2030.
Where this clean energy investment and job creation occurs is up for grabs.
States and regions with the best clean energy resources and the strongest

This briefing paper

part of a larger nation-wide study

assesses

focus on the employment opportunities this will create. Both state-wide and
regional employment opportunities have been assessed.
Some highlights of the Queensland study include:

A large untapped resource: The modelling results show strong growth in
This work was undertaken to
assess the clean energy
potential and employment
opportunities that exist in
various regions across
Australia. The findings for
other states and regions can
be downloaded from The

Established in late 2005,
The Climate Institute is a
non-partisan, independent
research organisation that
works with community,
business and government to
drive innovative and
effective climate change
solutions.

ity sector, with an additional 11,000 MW of generating
capacity projected to be installed by 2030. This includes renewable energy,
including bioenergy, geothermal and solar, as well as gas.

State-wide employment: Based on the modelling results it is estimated
that over 7,100 new jobs will be created in
electricity sector by
2030, including over 2,400 permanent ongoing jobs, more than 3,800
construction jobs and over 840 manufacturing jobs. The vast majority of these
jobs will be in renewable energy.

Regional clean energy jobs: Thousands of jobs are up for grabs in
regional Queensland, including over 2,000 for North Queensland and over
3,100 for South-East Queensland.
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Like other Australian states Queensland currently
depends on coal to supply the majority of its electricity
needs, with around 43 million tonnes of carbon pollution
released into the atmosphere from this source each
year. Yet, Queensland has vast and largely untapped
low pollution energy sources. This includes renewable
energy options such as geothermal, solar, wind, hydro
and bioenergy, as well as large reserves of gas, which
can play an important role in the transition to a clean
energy economy.

Figure 2 illustrates the projected growth in the amount
of renewable energy installed in Queensland out to
2030. Particularly strong growth is projected for
geothermal and solar energy, with smaller, but still
substantial growth projected for bioenergy sources,
particularly from material left behind after the sugarcane
harvest (bagasse).

As part of this study, electricity sector modelling was
undertaken
consultants, SKM-MMA. This modelling assessed how
over the coming two decades as Australia reduces its
dependence on pollution. Specifically, the modelling
assessed the combined effect of the 20% Renewable
Energy Target and the introduction of a strong carbon
price from 2012, consistent with the goal of reducing
25% below 2000 levels by 2020.
Further details of the modelling have been published
1
separately.

As illustrated in Figure 1, strong government policies to
cut pollution and make clean energy cheaper will drive
the coming decades. By 2030, close to 35% of
renewable energy sources, up from around 3% today.
Regional analysis shows that greater proportions of
renewable electricity are attainable with extra policies
and focus. The modelling also illustrates that gas is
likely to play a significant, transitionary role in
Queensland.

1

website.
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A combination of consumer preferences and
government policies have seen strong growth in small
scale solar technologies over recent years, including
rooftop solar PV and solar hot water units. It is
estimated that there are currently approximately 50,000
solar PV units and 150,000 solar hot water units
installed in Queensland, with a combined capacity
equivalent to around 500 MW.2 As illustrated in Table 1,
between now and 2030, it is projected that demand for
these technologies will continue to grow. 3

electricity installations. Details of the methodology used
4
have been published separately.

SECTOR-WIDE EMPLOYMENT
As shown in Figure 3, the total annual workforce
including all three employment categories for both
conventional and renewable technologies is projected
to increase strongly between 2010 and 2030. In total an
estimated 7,102 new jobs will be created over this
period, including 2,408 new permanent, ongoing jobs
and a peak construction and installation workforce of
3,852 people. At its peak, the number of manufacturing
jobs across the state is expected to exceed 840 people.

As part of this study The Climate Institute
commissioned University of Technology, Sydney to
assess the employment impacts across the sector as a
whole, including both conventional and renewable
technologies, as well as the number of jobs created by
renewables alone. The results are summarised below.
Three key job categories were assessed: (i) permanent
workers employed to operate, maintain and supply fuel
to electricity generators; (ii) construction and installation
workers employed to build and install a new generation
plant; and (iii) manufacturing workers employed in the
manufacturing sectors that supply components for new

2

Clean Energy Council (2010), Clean Energy Australia 2010.
Projections for these smaller scale technologies were done
separately to SKMdocumentation.
3

4

Methodology can be downloaded from The Climate
website
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RENEWABLE ENERGY JOBS
Estimates of the number of new jobs associated with
renewable energy technologies are presented in Table
2. In total, it is estimated that 6,584 new renewable
energy jobs could be created in Queensland. This
includes over 1,880 new permanent ongoing jobs, a
peak construction phase workforce of over 3,850
people and a peak manufacturing workforce of 840
people.

For the purpose of this study the North Queensland
region covers an area of more than 350,000 square
kilometres and a population of around 440,000 people,

stretching from Townsville in the south to Cape York in
the n

REGIONAL CLEAN ENERGY POTENTIAL
As outlined in Table 3, North Queensland has
significant renewable energy resources, which to date
remain largely untapped. While around 815 MW of
renewable energy is currently installed, there is
approximately 1,130 MW of additional capacity
proposed for development. On top of this, it is
estimated that another 3,774 MW could be developed
bioenergy and solar resources may be significantly
higher than listed in Table 3, but a comprehensive
assessment was beyond the scope of this study.
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RESOURCE WILL BE DEVELOPED?
North Queensland has a significant renewable energy
resource, which to date has yet to be fully developed.
The extent to which this resource will be developed
over the coming decades will depend on how attractive
the region is to investors, relative to other regions
across Queensland and Australia as a whole. Indeed,
market, not all of the renewable energy opportunities
identified in North Queensland will necessarily be
developed over the next two decades. Other project
opportunities in other regions or states may work out to
be more cost effective, factoring in regional policy
support and other commercial drivers.

2,000 MW will be developed, including around 850 MW
of large-scale solar, over 300 MW of bioenergy and
around 170 MW of small scale solar technologies. The
main difference under the enhanced renewables
is developed (2,200 MW), none of which is projected to
be developed under the modelling scenario.
By 2030, it is estimated that approximately 70 MW of
small scale solar PV will be installed in the North
Queensland region, along with the equivalent of 110
MW of solar hot water.

The Climate Institute commissioned modelling by
leading energy sector consultants, SKM-MMA to
provide an indication of how much of the North
Queensland renewable energy resource might be
developed over the next two decades, based on the
results of the state-wide modelling described above. In
addition to the modelling results, The Climate Institute
scenario, in which a much greater proportion of the
the next two decades.
The amount of renewable energy developed under
each of these scenarios is shown in Figure 4. Based on
the modelling results, it is projected that more than
Page 5

REGIONAL EMPLOYMENT IMPACTS
The expansion of renewable energy in North
Queensland will create new employment opportunities
for local residents, including permanent operations and
maintenance jobs, and supporting jobs during the
construction and installation phase. There may also be
potential for the region to support new manufacturing
jobs in the clean energy sectors, but it is very difficult to
predict the regional distribution of these jobs.

For the purposes of this study, South East Queensland
region includes Brisbane, the Gold Coast, Sunshine
Coast and Darling Downs statistical divisions.

REGIONAL CLEAN ENERGY POTENTIAL

Using the same approach as for the state-wide
employment estimates described above, The Climate
Institute has estimated the approximate number of jobs
that could be created in North Queensland between
now and 2030. The results are presented in Table 4.

South-East Queensland has significant untapped
renewable energy resources
see Table 5. While
around 820 MW of renewable energy is currently
installed, there is approximately 1,100 MW of additional
capacity currently proposed for development. On top of
this, it is estimated that a 2,200 MW could be
developed in the region.

in line with the modelling results, it is predicted that
more than 1,000 new jobs will be created in the region.
This includes around 369 permanent, ongoing jobs and
a peak construction phase workforce of 683 people.

solar resources may be significantly higher than listed
in Table 5, but a comprehensive assessment was
beyond the scope of this study.

developed in line with the enhanced scenario, over
2,040 new jobs could be created. This includes 813
ongoing jobs and over 1,234 construction phase jobs.

RESOURCE WILL BE DEVELOPED?
As with the North Queensland case study, the extent to
which Southresources will be developed over the coming decades
will depend on how attractive the region is to investors,
relative to other regions is Queensland and Australia.

Page 6

The amount of renewable energy developed under two
scenarios
one based on the state-wide modelling
undertaken for this project and the other based on a
more extensive development of the resource is shown
in Figure 5.

2,300 MW of large-scale solar. The main difference
under the enhanced renewables scenario is that the

Based on the modelling results, it is projected that
approximately 3,400 MW of renewable energy will be
developed in the region by 2030, including more than

A very large uptake of small scale technologies solar
PV and solar hot water
is also projected, with an
equivalent combined capacity of around 1,350 MW.

(around 660 MW), none of which is projected to be
developed under the modelling scenario.

EMPLOYMENT IMPACTS
clean energy jobs that could be created in South-East
renewable energy resource is developed in line with the
modelling results, it is predicted that close to 2,800 new
jobs could be created in the region. This includes
around 750 ongoing jobs and a peak construction
workforce of over 2,000 people.
It is estimated that even more jobs could be created if
in line with the enhanced scenario, with over 3,100 new
jobs that could be created by 2030. This includes more
than 850 new permanent jobs and over 2,200
construction phase jobs.
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accelerate the cost reductions and make clean energy
cheaper.
Australia has a world-class and largely untapped
potential to shift to clean energy sources and reduce

Target, this transition to clean energy sources can now
begin in earnest.
While the Renewable Energy Target is a key interim
driver of clean energy investments, it will not do the job
of shifting Australia to a clean energy economy on its
own.

additional policies are needed at federal, state and local
levels. Key priorities are outlined below.

A LIMIT AND PRICE-TAG ON POLLUTION
The most important step Australia can take towards a
low pollution economy is to introduce a limit and pricetag on carbon pollution. A credible pollution price that
increases over time will level the playing field between
renewable energy and conventional polluting sources,
providing investors with greater long-term confidence to
invest in clean energy sources.
Without long, loud and legal price signals businesses
will lack the confidence to scale-up investments in clean
energy from the research and development through to
large-scale commercial deployment phases. As more
investment
flows,
innovation
in
communities,
businesses and technology will occur. This will

The modelling undertaken for this study also
demonstrates that a strong price-tag on pollution will
create a net improvement in jobs across the electricity
sector in Australia, particularly in regional Australia and
stimulate billions of dollars of investment in those
regional areas.
The Climate Institute welcomes the emerging multiparty commitments to have a price-tag on pollution in
place in 2012. To maximise pollution savings and job
creation, Parliament should ensure this carbon pricing
mechanism, in conjunction with other policies, has the
potential to reduce pollution by 25 percent or more
below 2000 levels by 2020.
Australia has made an international commitment to
reducing up to the 25% target and needs to
demonstrate it has the national policies to deliver it.
A price-tag on pollution is a necessary, but not sufficient
component of reforms needed.

SUPPORTING INNOVATION AND DEPLOYMENT
The 20 percent Renewable Energy Target and a carbon
resources, but support for innovation will also be
crucial.
A number of the technologies included in this study,
particularly large-scale solar and geothermal, are at the
early stages of commercialisation in Australia. Other
emerging clean energy technologies, such as wave
Page 8

energy, hold great potential, but are in the research and
development phase. A supportive policy and investment
environment will be needed to facilitate and accelerate
the deployment of these technologies.
Specifically, to drive early deployment of new emerging
clean energy options, above the Renewable Energy
Target, governments need to:
Put in place targeted policies to support clean
technology development in each phase of the
commercialisation process (for example loan
guarantees, tax credits and seed funds coinvestment or grant programs, such as the Solar
Flagships, revenue subsidies and accelerated
depreciation). These policies remove upfront and
ongoing barriers to investments in emerging
technologies, such as large scale solar, marine and
geothermal and;
Support the development of effective venture
capital markets in Australia to attract private clean
tech investment; and
Support the deployment of clean energy
technologies by removing infrastructure and
regulatory barriers (for example, smart grids
supporting distributed generation, streamlined state
planning policies, National Energy Market
regulatory reform, CCS pipelines and storage hubs,
and additional electricity network infrastructure).

ENERGY EFFICIENCY
To help households and businesses manage energy
bills and to stimulate broader technical and skills
development additional policies and programs are
needed to overcome barriers that have ensured

REGIONAL TRANSITIONS, SKILLS AND
INDUSTRY DEVELOPMENT
Broader experience and Ernst and Young studies
prepared for NSW renewable energy precincts in this
research have highlighted the need for a number of
other regional and local initiatives necessary to convert
the clean energy technical potential to investment and
employment reality. These include:
Raise awareness, understanding and buy-in in the
local business and wider community with local
demonstrations, industry focus groups, community
engagement.
Skilling up and engaging local work forces
identifying training paths, providing workshops and
on-line training opportunities, education and
training programs and reaching out to part time or
semi-retired trainers and tradespeople.
Skills attraction programs to attract people with
extra skills not available in the region, including
assessments of social infrastructure and
communications strategies.
Further understanding of clean energy
opportunities further analysis and comparison of
different technologies, greater analysis of local
manufacturing potential.
National/regional industry development broader
analysis of potential for, and barriers to, existing
industries expansion to cleaner employment and
investment opportunities and linkages to training
opportunities in training programs such as the
Productivity Places Program.

recommendations in the Prime Ministers Energy
Efficiency Task Group such as the Energy Savings
Initiative should be adopted.
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South Australia has
enough clean energy
potential to
power

3,000,000 homes

remove pollution equivalent
to 450,000 cars
create 5,000 new jobs

Australia is in the early stages of a clean energy boom, with tens of billions of
dollars set to be invested in renewable energy in regional areas over the coming
decades. The national 20% Renewable Energy Target alone is expected to
drive investments of around $19 billion out to 2030. The introduction of stronger
policies to cut pollution and make clean energy cheaper will drive even greater
levels of investment.
Clean energy investments create jobs in regional Australia, where the best
renewable energy resources are located. Modelling for The Climate Institute
shows that with strong and decisive pollution and climate policies including a
price-tag on pollution close to 34,000 new jobs could be created in Australia
by 2030.
Where this clean energy investment and job creation occurs is up for grabs.
States and regions with the best clean energy resources and the strongest

This briefing paper
part of a larger nation-wide study
assesses South
Austra
focus on the employment opportunities this will create. Both state-wide and
regional employment opportunities have been assessed.
Some highlights of the South Australia study include:

A large untapped resource: The modelling results show strong growth in
This work was undertaken to
assess the clean energy
potential and employment
opportunities that exist in
various regions across
Australia. The findings for
other states and regions can
be downloaded from The

Established in late 2005,
The Climate Institute is a
non-partisan, independent
research organisation that
works with community,
business and government to
drive innovative and
effective climate change
solutions.

capacity projected to be installed by 2030. This includes renewable energy,
including wind, solar and geothermal, as well as gas.

State-wide employment: Based on the modelling results it is estimated
that close to 5,000 new jobs will be created in
electricity sector
by 2030, including 1,089 permanent ongoing jobs, 2,688 construction jobs and
1,189 manufacturing jobs. The vast majority of these jobs will be in renewable
energy.

Regional clean energy jobs: Thousands of jobs are up for grabs in
regional South Australia, including over 1,200 on the Eyre Peninsula and over
1,300 in the York and Lower North region.
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South Australia currently depends on coal and natural
gas to supply the majority of its electricity, with around
seven million tonnes of carbon pollution released into
the atmosphere from this source each year. Yet, South
Australia also has vast and still largely untapped
renewable energy resources, including geothermal,
solar, wind, and bioenergy.
As part of this study, electricity sector modelling was
undertaken by one of Australia
consultants, SKM-MMA. This modelling assessed how
change over the coming two decades as Australia
reduces its dependence on pollution and shifts to clean
energy sources. Specifically, the modelling assessed
the combined effect of the 20% Renewable Energy
Target and the introduction of a strong carbon price
from 2012, consistent with the goal of reducing
ow 2000 levels by 2020.
Further details of the modelling have been published
1
separately.

As illustrated in Figure 1, strong government policies to
cut pollution and make clean energy cheaper have the
potential to drive significant renewable energy
investments in South Australia over the coming
decades. The modelling undertaken for this study
electricity could be produced from renewable energy
sources, up from around 13% today. Regional analysis
shows that greater proportions of renewable electricity
are attainable with extra policies and focus
Figure 2 illustrates the projected growth in the amount
of renewable energy installed in South Australia out to
2030 under the modelling scenario. Particularly strong
growth is projected for geothermal and solar energy.

Consumer preferences and government policies have
seen strong growth in small scale solar technologies
over recent years. An estimated 24,000 solar PV units
and 35,000 solar hot water units are currently installed
in South Australia, with a combined capacity of 130
2
3
MW. Strong growth is expected out to 2030 - Table 1.

2

Clean Energy Council (2010), Clean Energy Australia 2010.
Projections for these smaller scale technologies were done
separately to SKMdocumentation.
3

1

website.
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RENEWABLE ENERGY JOBS

As part of this study The Climate Institute
commissioned the University of Technology, Sydney to
assess the employment impacts across the sector as a
whole, including both conventional and renewable
technologies, as well as the number of jobs created by
renewables alone. The results are summarised below.

Estimates of the number of new jobs associated with
renewable energy technologies are presented in Table
2. In total, it is estimated that 5,178 new jobs could be
created as a result of a shift to renewable energy in
South Australia. This includes 1,300 new permanent
ongoing jobs, a peak construction phase workforce of
2,688 people and a peak manufacturing workforce of
over 1,189 people.

Three key job categories were assessed: (i) permanent
workers employed to operate, maintain and supply fuel
to electricity generators; (ii) construction and installation
workers employed to build and install a new generation
plant; and (iii) manufacturing workers employed in the
manufacturing sectors that supply components for new
electricity installations. Details of the methodology used
4
have been published separately.

SECTOR-WIDE EMPLOYMENT
As shown in Figure 3, the total annual workforce
including all three employment categories for both
conventional and renewable technologies is projected
to increase strongly between 2010 and 2030. In total an
estimated 4,966 new jobs will be created over this
period, including 1,089 new permanent, ongoing jobs
and a peak construction and installation workforce of
2,688 people. At its peak, the number of manufacturing
jobs across the state is expected to exceed 1,180
people.
4

website.
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REGIONAL CLEAN ENERGY POTENTIAL

south-west of Port Augusta and covers an area of more
than 37,000 square kilometres and has a population of
around 29,000 people. As outlined below, there is good
potential for clean energy jobs growth in the region.

As outlined in Table 3, the Eyre Peninsula has
significant renewable energy resources, which to date
remain largely untapped. While around 400 MW of
renewable energy is currently installed, there is over
1,400 MW of additional capacity currently proposed for
development. On top of this, it is estimated that another
1,300 MW could be developed in the region. The
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there may also be potential to develop large scale solar
resources may be significantly higher than listed in
Table 2, but a comprehensive assessment was beyond
the scope of this study).

RESOURCE WILL BE DEVELOPED?
The Eyre Peninsula has a significant renewable energy
resource, which to date has yet to be fully developed.
The extent to which this resource will be developed
over the coming decades will depend on how attractive
the region is to investors, relative to other regions.
Indeed, given the competitive dynamics of
electricity market, not all of the renewable energy
opportunities identified in the Eyre Peninsula will
necessarily be developed over the next two decades.
Other project opportunities in other regions or states
may work out to be more cost effective, factoring in
regional policy support and other commercial drivers.
The Climate Institute commissioned modelling by
leading energy sector consultants, SKM-MMA to
provide an indication of how much of the Eyre
ght be
developed over the next two decades, based on the
results of the state-wide modelling described above. In
addition to the modelling results, The Climate Institute
scenario, in which a much greater proportion of the
the next two decades.
The amount of renewable energy developed under
each of these scenarios is shown in Figure 4. Based on
the modelling results, it is projected that close to 525
MW of wind will be developed in the region by 2030.
However, under the enhanced renewables scenario the
MW), plus a relatively small amount of commercial
scale solar (40 MW).

In addition to commercial scale renewable energy,
significant demand for small scale solar technologies is
also projected. By 2030, it is estimated that
approximately 6 MW of small scale solar PV will be
installed on the Eyre Peninsula, along with the
equivalent of 9 MW of solar hot water.

EMPLOYMENT IMPACTS
energy resources will create new employment
opportunities in the precinct, including permanent
operations and maintenance jobs, and supporting jobs
during the construction and installation phase. There
may also be potential for the region to support new
manufacturing jobs in the clean energy sectors, but it is
very difficult to predict the regional distribution of these
jobs.
Using the same approach as for the state-wide
employment estimates described above, The Climate
Institute has estimated the approximate number of jobs
that could be created in the Eyre Peninsula region
between now and 2030. The results are presented in
Table 4.
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in line with the modelling results, it is estimated that 170
new clean energy jobs will be created in the region
renewable energy resources are developed in line with
the enhanced scenario, over 1,280 new jobs could be
created. This includes more than 360 permanent jobs
and a peak construction and installation workforce of
920 employees.

there is approximately 1,700 MW of additional capacity
currently proposed for development. On top of this, it is
estimated that approximately another 880 MW could be
developed in the region.

HOW MU
RESOURCE WILL BE DEVELOPED?
As with the Eyre Peninsula case study, the extent to
energy resources will be developed over the coming
decades will depend on how attractive the region is to
investors, relative to other regions in South Australia
and in other parts of the country.

The York and Lower North region of South Australia
covers over 20,300 square kilometres, including the
York Peninsula, and has a population of around 47,000
people. The region has a very large and to date mostly
untapped wind energy resource.

REGIONAL CLEAN ENERGY POTENTIAL
The York and Lower North region has significant
untapped wind energy resources see Table 5. While
around 300 MW of wind energy is currently installed,

The amount of renewable energy developed under two
scenarios
one based on the state-wide modelling
undertaken for this project and the other based on a
more extensive development of the resource is shown
in Figure 5.
Based on the modelling results, it is projected that
slightly over 500 MW of wind energy will be developed
in the region by 2030. Under the enhanced renewables
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In addition to commercial scale renewable energy,
significant demand for small scale solar technologies is
also projected. By 2030, it is estimated that
approximately 5 MW of small scale solar PV will be
installed in the York and Lower North region, along with
the equivalent of 13 MW of solar hot water.

EMPLOYMENT IMPACTS
clean energy jobs that could be created in the York and
Lower North region are summarised in Table 6. If the
with the modelling results, it is predicted that over 300
new clean energy jobs could be created in the region.
However, it is estimated that even more jobs could be

(over 2,800 MW).

developed in line with the enhanced scenario, with over
1,300 new jobs that could be created by 2030. This
includes more than 360 new peak construction jobs and
an installation workforce of over 1,300 people.
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Australia has a world-class and largely untapped
potential to shift to clean energy sources and reduce

Target, this transition to clean energy sources can now
begin in earnest.
While the Renewable Energy Target is a key interim
driver of clean energy investments, it will not do the job
of shifting Australia to a clean energy economy on its
own.

place in 2012. To maximise pollution savings and job
creation, Parliament should ensure this carbon pricing
mechanism, in conjunction with other policies, has the
potential to reduce pollution by 25 percent or more
below 2000 levels by 2020.
Australia has made an international commitment to
reducing up to the 25% target and needs to
demonstrate it has the national policies to deliver it.
A price-tag on pollution is a necessary, but not sufficient
component of reforms needed.

SUPPORTING INNOVATION AND DEPLOYMENT
The 20 percent Renewable Energy Target and a carbon

additional policies are needed at federal, state and local
levels. Key priorities are outlined below.

resources, but support for innovation will also be
crucial.

A LIMIT AND PRICE-TAG ON POLLUTION

A number of the technologies included in this study,
particularly large-scale solar and geothermal, are at the
early stages of commercialisation in Australia. Other
emerging clean energy technologies, such as wave
energy, hold great potential, but are in the research and
development phase. A supportive policy and investment
environment will be needed to facilitate and accelerate
the deployment of these technologies.

The most important step Australia can take towards a
low pollution economy is to introduce a limit and pricetag on carbon pollution. A credible pollution price that
increases over time will level the playing field between
renewable energy and conventional polluting sources,
providing investors with greater long-term confidence to
invest in clean energy sources.
Without long, loud and legal price signals businesses
will lack the confidence to scale-up investments in clean
energy from the research and development through to
large-scale commercial deployment phases. As more
investment
flows,
innovation
in
communities,
businesses and technology will occur. This will
accelerate the cost reductions and make clean energy
cheaper.
The modelling undertaken for this study also
demonstrates that a strong price-tag on pollution will
create a net improvement in jobs across the electricity
sector in Australia, particularly in regional Australia and
stimulate billions of dollars of investment in those
regional areas.
The Climate Institute welcomes the emerging multiparty commitments to have a price-tag on pollution in

Specifically, to drive early deployment of new emerging
clean energy options, above the Renewable Energy
Target, governments need to:
Put in place targeted policies to support clean
technology development in each phase of the
commercialisation process (for example loan
guarantees, tax credits and seed funds coinvestment or grant programs, such as the Solar
Flagships, revenue subsidies and accelerated
depreciation). These policies remove upfront and
ongoing barriers to investments in emerging
technologies, such as large scale solar, marine and
geothermal and;
Support the development of effective venture
capital markets in Australia to attract private clean
tech investment; and

Page 8

Support the deployment of clean energy
technologies by removing infrastructure and
regulatory barriers (for example, smart grids
supporting distributed generation, streamlined state
planning policies, National Energy Market
regulatory reform, CCS pipelines and storage hubs,
and additional electricity network infrastructure).

ENERGY EFFICIENCY
To help households and businesses manage energy
bills and to stimulate broader technical and skills
development additional policies and programs are
needed to overcome barriers that have ensured
recommendations in the Prime Ministers Energy
Efficiency Task Group such as the Energy Savings
Initiative should be adopted.

REGIONAL TRANSITIONS, SKILLS AND
INDUSTRY DEVELOPMENT
Broader experience and Ernst and Young studies
prepared for NSW renewable energy precincts in this
research have highlighted the need for a number of
other regional and local initiatives necessary to convert
the clean energy technical potential to investment and
employment reality. These include:

Raise awareness, understanding and buy-in in the
local business and wider community with local
demonstrations, industry focus groups, community
engagement.
Skilling up and engaging local work forces
identifying training paths, providing workshops and
on-line training opportunities, education and
training programs and reaching out to part time or
semi-retired trainers and tradespeople.
Skills attraction programs to attract people with
extra skills not available in the region, including
assessments of social infrastructure and
communications strategies.
Further understanding of clean energy
opportunities further analysis and comparison of
different technologies, greater analysis of local
manufacturing potential.
National/regional industry development broader
analysis of potential for, and barriers to, existing
industries expansion to cleaner employment and
investment opportunities and linkages to training
opportunities in training programs such as the
Productivity Places Program.
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Western Australia has
enough clean energy
potential to
power 1,500,000 homes
remove pollution equivalent
to 1,700,000 cars
create 4,380 new jobs

Australia is in the early stages of a clean energy boom, with tens of billions of
dollars set to be invested in renewable energy in regional areas over the coming
decades. The national 20% Renewable Energy Target alone is expected to
drive investments of around $19 billion out to 2030. The introduction of stronger
policies to cut pollution and make clean energy cheaper will drive even greater
levels of investment.
Clean energy investments create jobs in regional Australia, where the best
renewable energy resources are located. Modelling for The Climate Institute
shows that with strong and decisive pollution and climate policies including a
price-tag on pollution close to 34,000 new jobs could be created in Australia
by 2030.
Where this clean energy investment and job creation occurs is up for grabs.
States and regions with the best clean energy resources and the strongest

This briefing paper

part of a larger nation-wide study

assesses Western

focus on the employment opportunities this will create. Both state-wide and
regional employment opportunities have been assessed.
Some highlights of the Western Australian study include:

A large untapped resource: The modelling results show strong growth in
This work was undertaken to
assess the clean energy
potential and employment
opportunities that exist in
various regions across
Australia. The findings for
other states and regions can
be downloaded from The

4,900 MW of generating capacity
projected to be installed by 2030. This includes renewable energy, including
bioenergy, wind and solar, as well as gas.

Established in late 2005,
The Climate Institute is a
non-partisan, independent
research organisation that
works with community,
business and government to
drive innovative and
effective climate change
solutions.

Regional clean energy jobs: Thousands of new clean energy jobs are up

State-wide employment: Based on the modelling results it is estimated
that over 4,700 new jobs will be created in
electricity sector
by 2030, including 1,024 permanent ongoing jobs, more than 3,000 construction
jobs and over 660 manufacturing jobs. The vast majority of these jobs will be in
renewable energy.

for grabs in regional Western Australia, including over 1,460 in South West WA,
including 939 ongoing jobs and 523 during the construction phase.
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As illustrated in Figure 1, strong government policies to
cut pollution and make clean energy cheaper will drive
Like other Australian states Western Australia currently
depends on coal and gas to supply the majority of its
electricity needs, with around 19 million tonnes of
carbon pollution released into the atmosphere from
these sources each year. Yet, Western Australia has
vast and largely untapped low pollution energy sources,
including solar, wind and bioenergy.

over the coming decades. By 2030, close to 37% of
m
renewable energy sources, up from around 8% today.
Regional analysis shows that greater proportions of
renewable electricity are attainable with extra policies
and focus. The modelling also illustrates that gas is
likely to play a significant, transitionary role in Western
Australia.

As part of this study, electricity sector modelling was
consultants, SKM-MMA. This modelling assessed how
change over the coming two decades as Australia
reduces its dependence on pollution. Specifically, the
modelling assessed the combined effect of the 20%
Renewable Energy Target and the introduction of a
strong carbon price from 2012, consistent with the goal

Figure 2 illustrates the projected growth in the amount
of renewable energy installed in Western Australia out
to 2030. Particularly strong growth is projected for wind,
bioenergy and large scale solar.

levels. Further details of the modelling have been
1
published separately.

Consumer preferences and government policies have
seen strong growth in small scale solar in recent years,
including rooftop PV and solar hot water units. There
are currently approximately 28,000 solar PV units and
2
over 86,000 solar hot water units installed in WA.
3
Table 1 shows strong growth out to 2030.

2

Clean Energy Council (2010), Clean Energy Australia 2010.
Projections for these smaller scale technologies were done
separately to SKMdocumentation.
3

1

website.
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As part of this study, The Climate Institute
commissioned the University of Technology, Sydney to
assess the employment impacts across the sector as a
whole, including both conventional and renewable
technologies, as well as the number of jobs created by
renewables alone. The results are summarised below.
Three key job categories were assessed: (i) permanent
workers employed to operate, maintain and supply fuel
to electricity generators; (ii) construction and installation
workers employed to build and install a new generation
plant; and (iii) manufacturing workers employed in the
manufacturing sectors that supply components for new
electricity installations. Details of the methodology used
4
have been published separately.

SECTOR-WIDE EMPLOYMENT
As shown in Figure 3, the total annual workforce
including all three employment categories for both
conventional and renewable technologies is projected
to increase significantly between 2010 and 2030. In
total an estimated 4,776 new jobs will be created over
this period, including 1,024 new permanent, ongoing
jobs, a peak construction and installation workforce of
3,089 people. At its peak, the number of manufacturing
jobs across the state is expected to reach 663 people.

RENEWABLE ENERGY JOBS
Estimates of the number of new jobs associated with
renewable energy technologies are presented in Table
2. In total, it is estimated that 4,386 new jobs could be
created as a result of a shift to renewable energy in
Western Australia. This includes 860 new permanent
ongoing jobs, a peak construction phase workforce of
2,864 people and a peak manufacturing workforce of
662 people.

4

website.
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in Table 3, but a comprehensive assessment was
beyond the scope of this study.

The South West WA region stretches from Perth down
to Albany and along the south coast close to
Esperance, covering over 200,000 square kilometres,
and has a population of just over 1.8 million people.

REGIONAL CLEAN ENERGY POTENTIAL
As outlined in Table 3, South West WA has significant
renewable energy resources, which to date remain
largely untapped. While around 60 MW of renewable
energy is currently installed, there is approximately 880
MW of additional capacity proposed for development.
On top of this, it is estimated another 715 MW could be
developed in the region.

RESOURCE WILL BE DEVELOPED?
South West WA has a significant renewable energy
resource, which to date has yet to be fully developed.
The extent to which this resource will be developed
over the coming decades will depend on how attractive
the region is to investors, relative to other regions
across the rest of the state and Australia as a whole.
electricity market, not all of the renewable energy
opportunities identified in South West WA will
necessarily be developed over the next two decades.
Other project opportunities in other regions or states
may work out to be more cost effective, factoring in
regional policy support and other commercial drivers.

Note, the true potential of
solar resources may be significantly higher than listed
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The Climate Institute commissioned modelling by
leading energy sector consultants, SKM-MMA to
provide an indication of how much of the South West
WA renewable energy resource might be developed
over the next two decades, based on the results of the
state-wide modelling described above. In addition to the
modelling results, The Climate Institute developed a

In addition to commercial scale renewable energy,
significant demand for small scale solar technologies is
also projected. By 2030, it is estimated that
approximately 57 MW of small scale solar PV will be
installed in the South West WA region, along with the
equivalent of 179 MW of solar hot water.

energy potential is developed over the next two
decades.

The expansion of renewable energy in South West WA
will create new employment opportunities for local
residents, including permanent operations and
maintenance jobs, and supporting jobs during the
construction and installation phase. There may also be
potential for the region to support new manufacturing
jobs in the clean energy sectors, but it is very difficult to
predict the regional distribution of these jobs.

The amount of renewable energy developed under
each of these scenarios is shown in Figure 4. Based on
the modelling results, it is projected that more than 500
MW will be developed, including around 420 MW of
bioenergy and around 100 MW of wind. Under the
enhanced renewables scenario, 1,000 MW of bioenergy
is developed, along with over 500 MW of wind.

REGIONAL EMPLOYMENT IMPACTS

Using the same approach as for the state-wide
employment estimates described above, The Climate
Institute has estimated the number of jobs that could be
created in South West WA between now and 2030. The
results are presented in Table 4.

in line with the modelling results, it is predicted that
more than 740 new jobs will be created in the region.
This includes around 355 permanent, ongoing jobs and
a peak construction phase workforce of around 384
new jobs
are developed in line with the enhanced scenario, over
1,460 new jobs could be created. This includes close to
940 ongoing jobs and over 520 construction phase
jobs.
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businesses and technology will occur. This will
accelerate the cost reductions and make clean energy
cheaper.
Australia has a world-class and largely untapped
potential to shift to clean energy sources and reduce

Target, this transition to clean energy sources can now
begin in earnest.
While the Renewable Energy Target is a key interim
driver of clean energy investments, it will not do the job
of shifting Australia to a clean energy economy on its
own.

additional policies are needed at federal, state and local
levels. Key priorities are outlined below.

A LIMIT AND PRICE-TAG ON POLLUTION
The most important step Australia can take towards a
low pollution economy is to introduce a limit and pricetag on carbon pollution. A credible pollution price that
increases over time will level the playing field between
renewable energy and conventional polluting sources,
providing investors with greater long-term confidence to
invest in clean energy sources.
Without long, loud and legal price signals businesses
will lack the confidence to scale-up investments in clean
energy from the research and development through to
large-scale commercial deployment phases. As more
investment
flows,
innovation
in
communities,

The modelling undertaken for this study also
demonstrates that a strong price-tag on pollution will
create a net improvement in jobs across the electricity
sector in Australia, particularly in regional Australia and
stimulate billions of dollars of investment in those
regional areas.
The Climate Institute welcomes the emerging multiparty commitments to have a price-tag on pollution in
place in 2012. To maximise pollution savings and job
creation, Parliament should ensure this carbon pricing
mechanism, in conjunction with other policies, has the
potential to reduce pollution by 25 percent or more
below 2000 levels by 2020.
Australia has made an international commitment to
reducing up to the 25% target and needs to
demonstrate it has the national policies to deliver it.
A price-tag on pollution is a necessary, but not sufficient
component of reforms needed.

SUPPORTING INNOVATION AND DEPLOYMENT
The 20 percent Renewable Energy Target and a carbon
resources, but support for innovation will also be
crucial.
A number of the technologies included in this study,
particularly large-scale solar and geothermal, are at the
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early stages of commercialisation in Australia. Other
emerging clean energy technologies, such as wave
energy, hold great potential, but are in the research and
development phase. A supportive policy and investment
environment will be needed to facilitate and accelerate
the deployment of these technologies.

recommendations in the Prime Ministers Energy
Efficiency Task Group such as the Energy Savings
Initiative should be adopted.

Specifically, to drive early deployment of new emerging
clean energy options, above the Renewable Energy
Target, governments need to:

Broader experience and Ernst and Young studies
prepared for NSW renewable energy precincts in this
research have highlighted the need for a number of
other regional and local initiatives necessary to convert
the clean energy technical potential to investment and
employment reality. These include:

Put in place targeted policies to support clean
technology development in each phase of the
commercialisation process (for example loan
guarantees, tax credits and seed funds coinvestment or grant programs, such as the Solar
Flagships, revenue subsidies and accelerated
depreciation). These policies remove upfront and
ongoing barriers to investments in emerging
technologies, such as large scale solar, marine and
geothermal and;
Support the development of effective venture
capital markets in Australia to attract private clean
tech investment; and
Support the deployment of clean energy
technologies by removing infrastructure and
regulatory barriers (for example, smart grids
supporting distributed generation, streamlined state
planning policies, National Energy Market
regulatory reform, CCS pipelines and storage hubs,
and additional electricity network infrastructure).

ENERGY EFFICIENCY
To help households and businesses manage energy
bills and to stimulate broader technical and skills
development additional policies and programs are
needed to overcome barriers that have ensured

REGIONAL TRANSITIONS, SKILLS AND
INDUSTRY DEVELOPMENT

Raise awareness, understanding and buy-in in the
local business and wider community with local
demonstrations, industry focus groups, community
engagement.
Skilling up and engaging local work forces
identifying training paths, providing workshops and
on-line training opportunities, education and
training programs and reaching out to part time or
semi-retired trainers and tradespeople.
Skills attraction programs to attract people with
extra skills not available in the region, including
assessments of social infrastructure and
communications strategies.
Further understanding of clean energy
opportunities further analysis and comparison of
different technologies, greater analysis of local
manufacturing potential.
National/regional industry development broader
analysis of potential for, and barriers to, existing
industries expansion to cleaner employment and
investment opportunities and linkages to training
opportunities in training programs such as the
Productivity Places Program.
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