Jobs in a clean
energy future

Foreword
The Australian Conservation Foundation and the Australian Council of Trade Unions have
come together to show we can steer our economy to create a fair society in which all living
things can thrive.
By committing to the Paris Agreement, the world recognised the need to work together
to keep global warming well below 2 degrees. Around the world, other governments
are embracing the opportunities of transitioning to a clean energy future. But at home,
Australia’s pollution continues to rise and Australia remains as one of the biggest per capita
polluters in the world. There is still no coherent national plan to transition Australia to a net
zero emissions economy.
Jobs in a clean energy future updates our 2010 collaboration Creating Jobs – Cutting Pollution
and demonstrates, yet again, that creating a brighter future for the Australian community
and our environment go hand in hand.
This report presents a clear choice. If Australia continues with business as usual, pollution
will continue to rise and the health of the people and our natural world will continue to
deteriorate. If the government acts now and implements policies under a strong action
scenario we can create one million more jobs by 2040. People and nature will be better
off and the places we love will thrive. If we increase public transport and clean energy
Australia’s cities, towns and regions will be more liveable, smarter and healthier places to
live. By embracing these opportunities Australia can be a world leader and create jobs and
industries that are at the forefront of the transition.
Our elected leaders have a critical role to play in creating a stable and long lasting policy
framework to grow clean energy and cut pollution. They must set the pathway for Australia
to become a net zero emissions economy, and meet our moral obligation to future
generations.
Too often Australians are told they must choose between jobs or cutting pollution. As this
report shows, this is a false and destructive choice for Australians. We can make positive
economic decisions that support life, not damage it. Our political representatives can work
with communities and businesses to create a fair and prosperous Australia powered by
clean energy. There is no time to wait.

Kelly O’Shanassy,
ACF CEO
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Executive summary

Jobs in a clean energy future is a joint project by the Australian
Conservation Foundation (ACF) and the Australian Council of Trade
Unions (ACTU) that shows we can create a brighter and fairer future
if governments make the right policy choices now.
This report builds on the Creating Jobs – Cutting Pollution
Report released in 2010 by the ACTU and ACF.
By signing the Paris Agreement, Australia and 174 other
nations committed to keep “the increase in the global
average temperature to well below 2°C above pre-industrial
levels and to pursue efforts to limit the temperature increase
to 1.5°C above pre-industrial levels.”1
All over the world, governments are making responsible
decisions to create a fair future for workers, communities
and business and a better life for all. This includes embracing
clean energy, cutting pollution, creating jobs and protecting
our natural world. But Australia’s leaders are clinging to
out-of-date energy sources, meaning our pollution levels
continue to rise and our community and environment suffer.
This report estimates the number of new jobs that would be
created in Australia across all sectors of the economy based
on the implementation of pollution reduction and clean
energy policies under three alternative future scenarios:
business as usual, medium action and strong action.
The modelling shows that by taking strong action to
embrace clean energy and energy efficiency Australia can

People’s Climate March 2015.
Photo: James Thomas
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create one million new jobs2 and reduce pollution by 80 per
cent3 by 2040. Almost 500,000 of the new jobs are in the
key sectors of electricity, gas and water, construction and
health. Employment in construction would almost double by
2040 (compared with 2015 numbers) due to investment to
improve the energy efficiency of buildings, create more public
transport infrastructure and build new clean energy projects.
Taking the strong action pathway means implementing
policies that will transform Australian cities, communities
and industry. Communities in urban, rural and remote areas
will all have better access to more reliable services and will
experience reduced travel times. Our cities and towns will
become better places to live, with cleaner air, less congested
roads and buildings that use energy far more efficiently.
Governments, businesses and the community must make
economic decisions that support life. This means prioritising
projects that reduce climate pollution, encourage innovation
and ensure a positive transition with quality jobs for workers
and communities.
The results shown in Table 1 and Figures 1 and 2 show the
trajectory of job growth and reduction of climate pollution
is vastly improved under the strong action scenario.

Table 1: Results summary table as compared to the business as usual scenario.4
2040

Medium

Strong

New jobs (thousands)

379.1

1057.1

GDP increase

8%

12.9%

Yearly emissions reduced by (million tonnes)

382.1

472.1

% reduction on 2005 emissions levels

63%

80%

Figure 1: Employment under business as usual, medium action and strong action, at 2030, and at 2040.5
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Figure 2: Greenhouse gas emissions under business as usual, medium action and strong action, at 2030,
and at 2040.6
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Scenarios
ACF and the ACTU engaged the National Institute of
Economic and Industry Research (NIEIR) to conduct
dynamic integrated economic modelling for this report.
The business as usual scenario adopts the current
government’s policy and budget commitments for pollution
reduction, including its 2020 emissions reduction target, 2030
emissions reduction target and 2020 renewable energy target.
The medium action scenario reduces pollution and creates
jobs by investing in renewable energy, soil carbon capture,
public transport, household energy efficiency, transport
infrastructure and the introduction of a price on pollution.
The strong action scenario reduces pollution and creates jobs
by increased investment in medium action activities and the
addition of investment in industrial energy efficiency and the
development of alternative fuel sources such as bio-diesel.

Key policy measures
The medium action and strong action policy scenarios model
key policy measures that reduce climate pollution and create
jobs and innovation opportunities.

Put a price on pollution
The purpose of pricing pollution is to send a signal to
business to financially factor in the damage pollution inflicts
on our environment and society. It acts as an incentive for
industry, businesses and households to reduce the activities
that create pollution and leaves the means of cutting
pollution up to them.

Invest in renewable energy
Renewable energy represents a great opportunity for
Australia. Existing communities, people and businesses are
already thriving with new, safe and affordable energy from
the sun and wind. Between 2010, when the last ACF-ACTU
report was published, and 2016 the amount of solar PV
capacity installed in Australia has increased 37-fold,
from 133 MW to 5095.5 MW.7

Improve household energy efficiency
Helping households to use energy more efficiently reduces
the consumption of electricity and other energy sources and
helps contain cost of living pressures.

Modernise industry and energy efficiency programs
Industry modernisation and energy efficiency programs are
essential to make Australia’s workplaces more efficient and
productive energy users.

Protect our land
Protecting and rehabilitating land helps reduce the impact
of climate pollution, contributes to biodiversity conservation
and the provision of critical ecosystem services to people.
Storing carbon naturally helps address the climate problem
and protects Australia’s unique landscapes.
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Provide incentives for electric and low emissions
vehicles and its infrastructure
Electric and other energy efficient vehicles improve air
quality, reduce climate pollution and cut fuel costs for
motorists. The government has an opportunity to actively
develop and promote the production and use of technologies
like batteries and charging stations.

Expand public transport infrastructure and services
Growing public transport infrastructure and patronage is
key to reducing climate pollution. The expansion of public
transport infrastructure and use provides the opportunity for
investment in new energy-saving technologies. This provides
urban, rural and remote communities with more accessible
and reliable services, reducing travel times, improving
environmental amenity and cleaner air.

Provide incentives for battery storage to increase
the take up of renewable energy
Renewable energy storage is an important component in
the expansion of renewable energy use. Battery storage for
renewable energy is one area that has accelerated rapidly
since our last report in 2010. Government support is required
to make sure Australia strategically takes advantage and
fosters the growth and uptake of energy storage.

Using three scenarios the modelling in this report
demonstrates that stronger action to curb Australia’s climate
pollution generates more economic activity than a business as
usual approach. However, the emissions reductions achieved
in the three scenarios should not be interpreted as
endorsement by ACF or the ACTU of these specific emissions
targets. The combinations of technologies and policies utilised
in the modelling in this report represent just some of the
possible policy pathways to a cleaner economy. As such their
use should not be construed as a specific endorsement of all
such approaches by ACF or ACTU.

NEXT STOP – THE ELECTRIC BUS
CASE STUDY

A prototype electric bus, which is cheaper to run than
existing diesel fleets and will significantly reduce
pollution, is now a reality. It will soon be in production,
thanks to a Melbourne-based research team.

The battery packs are large enough to service an entire
route, so there is no need to build expensive top-up
infrastructure. This gives the buses an edge over current
model electric cars, which need to be able to access
charging stations during most journeys.

The bus, which was designed, engineered and developed
for Australia, is the brainchild of Swinburne University of
Technology, Queensland’s Bustech (part of Transit Australian
Group), AutoCRC and the Malaysian Automotive Institute.

Professor Kapoor says one of objectives of the electric bus
development was to come up with a future-proof concept,
that will be able to be upgraded as the technology evolves.

Swinburne Pro-Vice Chancellor Ajay Kapoor says electric vehicles
can help reduce climate pollution and improve air quality. The
plan is to begin manufacturing electric buses at the Bustech
plant on the Gold Coast in the middle of 2017.

“I’d really like to see the Australian government
invest in this technology. For the sake of the
environment, as well as the future of manufacturing
in Australia.

“On average, the electric bus will be 80 per cent
cheaper to maintain than the diesel buses currently
being driven in Australia,” Professor Kapoor says.

“Few companies in Australia work in the area of complete
bus manufacturing. Those that do are the survivors, so
taking a lead in the next generation of technology and
making it globally competitive is very feasible.

“There is strong demand for fleets of e-buses here and
overseas.”

“Asia is becoming a very big market for electric buses. And
buses that are made in many other countries may not have
the durability for a tropical climate that this manufacturer
can offer,” Professor Kapoor says.

The team also designed an energy storage system for the
pre-production prototype electric bus. It is made up of nine
battery packs that draw on power stored in high-energy
density lithium-ion phosphate battery cells.
The manufacture of electric buses in Australia could support
a whole new industry, particularly in the area of battery
pack design and manufacture.

Professor Ajay Kapoor and team.
Photo: Swinburne University of Technology
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FARMING SUNSHINE
CASE STUDY

The central Queensland town of Barcaldine, known for
its sheep and beef farming, will soon be home to a
25MW clean energy power house.
The Barcaldine Solar Farm will be the largest operational solar
farm in Queensland.
The $70 million solar facility is in pre-construction phase.
When it is operating, the solar farm will generate enough
competitively priced power to service the entire central
Queensland town of Barcaldine and its surrounds.
That’s 5,300 homes.
Testing and commissioning is expected to be complete and the
necessary approvals granted for the solar farm to be generating
56,000 MWh of clean, renewable power annually by March 2017.
Pre-construction work at the project has commenced and site
set up and mobilisation is underway.

Once it is up and running this massive solar farm,
which will cover about 80 hectares, will reduce
pollution by approximately 50,000 tonnes of CO2eq
per annum. That is equivalent to taking more than
10,500 cars off the road for a year.

Solar panel installation.
Photo: Elena Elisseeva
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The solar farm has 79,000 solar modules that use tracking
technology to maximise the effectiveness of the solar panels.
These modules are able to follow the direction of the sun as
it crosses the sky. This allows for each panel to collect solar
energy in a highly efficient way, maximising the energy able to
be generated.
The Barcaldine Remote Community Solar Farm Pty Ltd (BRCSF)
has planned and developed the project, which is being
constructed by Spanish company Elecnor.
“The Barcaldine solar farm is currently under construction,
providing 110 jobs on site with several permanent local
jobs planned for the next 25 years for its operation and
maintenance,” says Elecnor spokesman Manuel Lopez-Velez.
“This will continue throughout the project phases until
commissioning.
“This solar farm will provide useful experience and lessons for
roll-out of off-grid remote area solar photovoltaic projects,”
Mr Lopez-Velez says.
The Barcaldine Solar Farm secured $22.8 million in funding from
the Australian Renewable Energy Agency (ARENA) which will
support the future energy supply of the Barcaldine, Blackall
and Longreach communities.

ON OUR WAY TO SOLAR EXPORT
CASE STUDY

South Australian-based operation Tindo Solar, currently
the only producer of Australian-made solar panels, is
on track to become Australia’s first company to export
solar panels.
Success has not come overnight for this operation. It started by
spotting a gap in the market – no solar panels were being made
in Australia. Tindo Solar set up shop in 2010, initially targeting
the wholesale market.
Tindo Solar Managing Director Robert Sporne explains that Tindo
Solar has now found its niche as the producer of high quality
homegrown solar panels that are sold directly to the end
customer. They have effectively cut out the middle man.
As an employer, Tindo Solar has grown from just two people,
running the business element of the operation, to now over 25
people in production and administration

“Our work has been a combination of good
business, continually improving what we offer
and what we do. And this is turn leading to the
Australian market embracing a locally made
Australian panel,” Mr Sporne said.

Tindo Solar is well supported in the community with a
reputation as a reliable business and clean energy employer.
“We have lot of friends out here who support us and that helps.
There is a lot of goodwill from our state government. They often
tell us that they think it is great that we are here. Our factory
was opened by Julia Gillard.”
In the past, the biggest issue for the renewable sector,
according to Mr Sporne, was the issue of constantly changing
government policy. However, he is pleased that the rooftop
solar industry has had stable policy and bipartisan support for
the past few years.
“The government needs to find a way to police some of the low
quality stuff out there now – it’s dangerous and not good. It can
lead to reputational damaged to the solar industry as a whole.
“Looking to the future, we as a society have a challenge to
work out how, through smart financial solutions, everyone has
access to residential solar. It is starting to be discussed now
and will be more and more important as times goes on,”
Mr Sporne says.

Tindo Solar’s Mawson Lakes manufacturing plant.
Photo: Tindo Solar
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Introduction

Global warming is not a problem of the future. It is happening right
now. Australians are witnessing and experiencing the impacts of
climate change on a regular basis.
Governments failing to act means global temperatures
continue to rise. Almost every month Australians are
experiencing recording-breaking temperatures. Last year,
was the warmest year ever recorded and 2016 is on track to
be even hotter.8 Sweltering through longer droughts and
experiencing extreme flooding and storms is becoming the
new ‘normal’.
Meanwhile, Australia’s beautiful World Heritage Listed reefs
and forests are dying on our watch. Pollution-fuelled global
warming bleached 93 per cent9 of the Great Barrier Reef
this year and fierce bushfires devastated Tasmania’s World
Heritage listed ancient forests.
Despite these impacts Australia continues to be one of the
biggest per capita climate polluters in the world. Per person,
Australia’s emissions are 26.6 tonnes of CO2-e, – significantly
higher than those of the European Union (8.5 tonnes of
CO2-e), China (7.6 tonnes of CO2-e), the United States (19.7
tonnes of CO2-e) and New Zealand (12.0 tonnes CO2-e).10
In April 2016, Australia joined 174 other nations in signing
the Paris Agreement, committing to keep “the increase in
the global average temperature to well below 2°C above
pre-industrial levels and to pursue efforts to limit the
temperature increase to 1.5°C above pre-industrial levels.”11
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What does this mean for Australian policies? In July 2015,
prior to the Paris meeting, Australia’s Climate Change
Authority recommended a target of 30 per cent below 2000
levels by 2025 with an aim to reduce emissions by 40 to
60 per cent by 2030. The Climate Institute says to ensure
consistency with the Paris Agreement Australia’s emissions
must be reduced by 65 per cent below 2005 levels by 2030,
with net zero emissions by 2050.12
However, recent federal government policy to reduce climate
pollution has had little impact on our pollution.
The federal government’s own figures show Australia’s total
annual greenhouse gas emissions grew from 533.4 to 535.7
mt of CO2-e between December 2013 and December 2015.13
And the latest government projections of greenhouse gas
emissions based on current policies show emissions rising by
7.7 per cent from 2015 to 2020.14
The government’s current policies are not working. They
are not cutting Australia’s pollution. And falling renewable
energy job numbers show the government’s policies are
failing to create a clean energy economy.15

If we are to avoid the damaging social, economic and
environmental consequences of ongoing global warming
we need to act now in a way that is effective, fair and
responsible. The Australian government must address the
dangers brought on by climate change and take advantage of
the opportunities to create new jobs and industries.

Governments must make choices to create a
thriving society for future generations
This report outlines three possible policy scenarios the
government could implement in light of the important
commitment it made in Paris.
Australia requires long-term, stable and credible policy to
encourage investors and businesses to take up opportunities
that will spur the transition to a cleaner economy. It is
essential to allow sufficient flexibility for policies to be scaled
up over time to meet new targets and goals. The effectiveness
of any policy should be judged on whether it is reducing
pollution and facilitating the transition to a cleaner and
fairer future which will allow for a better life for all. All policy
initiatives need to be consistent with these objectives.

Previous ACF and ACTU collaborations
In 2008 and 2010 the ACF and the ACTU collaborated on
research that demonstrated growing employment and
protecting a healthy natural environment go hand in hand.
Jobs in a clean energy future builds on these two previous
collaborations.
Green Gold Rush was released in 2008. It identified six key
green industries that could drive ongoing growth, innovation
and employment.16 Green Gold Rush found that government
policies that prompt market demand and open up pathways
for industry development in key global markets could
create an extra 500,000 jobs by 2030. These six key markets
identified in this research were renewable energy, energy
efficiency, sustainable water systems, biomaterials, green
buildings and waste and recycling.

In 2010, a second collaboration produced Creating Jobs
– Cutting Pollution. This report demonstrated that a welldesigned portfolio of climate pollution reducing public
investments would produce net economic benefits reflected
in increases in GDP and jobs by 2030.17
Creating Jobs – Cutting Pollution analysed two scenarios:
weak action and strong action. Weak action modelled the
introduction of an emissions trading scheme that included
the trading of international permits, while strong action
modelled a targeted suite of complementary policies
and public investments for reducing climate pollution,
without reliance on international permits. These included
investments in energy efficiency, clean energy infrastructure,
cleaner transport and targeted regional projects. Under the
strong action scenario 770,000 more jobs would be created by
2030 than under the weak action scenario.
The research revealed that under strong action, the GDP
would grow at an average of 3.2 per cent per annum
(between 2010 and 2030) and under weak action that growth
would reduce to an average of 2.8 per cent per annum. Both
scenarios demonstrated that implementing policies to cut
climate pollution would also grow Australia’s economy.
This new report, Jobs in a clean energy future, presents
updated data and confirms that targeted action to address
climate change can lead to a healthier and better country for
all Australians.
The new data includes more detailed measures of CO2
emissions levels and abatement costs. A key factor in the
new estimates is the impact of technological and cost
improvements in renewable energy production and usage
that has occurred since the previous reports. In 2010 we
modelled the employment and outcomes of investment in
infrastructure and technology to reduce Australia’s pollution.
Now, when producing this research, the uptake of domestic
solar arrays and other energy efficiency measures has made
it significantly cheaper to reduce pollution. The cost of solar
photovoltaic modules dropped by 75 per cent between 2010
and 2015.18 Wind energy is becoming more efficient with
larger turbines and higher towers.19 And the take up of these
technologies has increased more rapidly than expected.
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Australia’s climate policy

When the Liberal-National Coalition Government came to office in
September 2013 it dismantled most of the policy architecture that
had previously been set up to reduce Australia’s climate pollution.
Most significantly, the centrepiece of this policy framework – a price
on pollution – was repealed. In 2014 large-scale investment in clean
energy dropped by 88 per cent as the government also cut back the
2020 renewable energy target (RET).20
Before removing the laws to make polluters pay, Australia
was reducing its climate pollution. According to a 2014
Australian National University study, which examined the
impact of the carbon price on the electricity sector between
1 July 2012 and 30 June 2014,“electricity demand in the
National Electricity Market declined by 3.8 per cent, the
emissions intensity of electricity supply declined by 4.6 per
cent, and overall emissions by 8.2 per cent compared to the
two-year period before the carbon price.”21

In August 2015, the federal government
announced its 2030 emissions reduction target
of a 26-28 per cent on 2005 levels (19 to 22 per cent
below 2000 levels).22 The main mechanism to reach
this target is the $2.55 billion Emissions Reduction
Fund (ERF) and the ‘safeguard mechanism’, which
covers 140 facilities across Australia that emit more
than 100,000 tonnes of climate pollution per year.23

Port Kembla, NSW.
Photo: Ali Sanderson
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Based on the initial operations of the ERF, experts predict
its allocated funding will fail to purchase the required
abatement to reach the 2030 target of 26–28 per cent
reduction in emissions.24 The ERF has already contracted
more than three quarters of the promised funding ($1.73
billion of $2.55 billion)25 with estimates that all the promised
money will be allocated by the end of 2016 and funding past
2020 is still uncertain.
As well as the uncertainty of ongoing funding for purchasing
emissions abatement, increased pollution from land clearing
in Queensland over the past three years will cancel out
the abatement achieved by paying farmers to stop cutting
down trees in other parts of the country.26 The policy suffers
from a moral hazard. Parties may be financially rewarded
for engaging in the activity that the policy intends to curb.
In addition, the ERF places the entire cost of emissions
reduction on the taxpayer, rather than the polluters. The ERF
approach implicitly places a company’s right to pollute above
citizens’ rights to a clean environment.

Related to the ERF is the ‘safeguard mechanism’, which is
intended to ensure emissions reductions purchased under
the ERF are not replaced by emissions increases elsewhere.
This mechanism began on 1 July 2016. Energy experts
predicted it will be largely ineffectual as it doesn’t set
emissions baselines at levels that drive significant reduction.
For example, Tony Wood from the Grattan Institute states:
“[it] sacrifices environmental integrity in order to
avoid imposing immediate cost impacts on emitting
facilities. In the short term this is disappointing; in
the long-term it is unacceptable. Cost avoidance
today is likely to lead to greater costs in the future.”27
The Clean Energy Regulator’s publication of the first
baselines for the ‘safeguard mechanism’ in late August 2016
showed baselines for coal-fired power stations are set above
the current emissions level of these facilities. Accordingly, the
safeguard mechanism as it is currently constructed will not
drive emissions reduction.28

Without serious initiatives to transform the way
Australia produces and uses energy, the government
will not meet its 2030 target. The lack of detail
about the pathway towards meeting Australia’s 2030
target continues to concern a wide cross section of
the community.29
The release of the government’s 2030 emissions target
outlined other potential policies to contribute towards
meeting the target, including a National Energy Productivity
Plan and improving the efficiency of vehicles.30 However,
none of these initiatives have been implemented and
no implementation plan has been provided. Instead the
government has stated “overall design of Australia’s 2030
target policy framework will be further considered in detail
in 2017–2018.”31
The new Clean Energy Innovation Fund announced in March
2016 is a $1 billion fund that will lend to or take an equity
stake in emerging technologies. This money, which is not
new funding, will be taken from the Clean Energy Finance
Corporation (CEFC). In addition, the Australian Renewable
Energy Agency (ARENA) has lost more than $900 million in
funding since the Coalition came to office in late 2013.32

In the 2016-17 Budget there was no significant new
spending in the environment portfolio, and no
plan to transition Australia to a cleaner, low carbon
economy.33

The continuing rise in climate pollution can largely
be attributed to the fact that the Australian
government made a deliberate choice to wind back
policies that were putting Australia on the path to a
cleaner future.
As a result of removing the carbon price, there is no longer
a financial cost imposed on polluting activity. Cutting the
renewable energy target created instability and increased
uncertainty around investment in renewable energy. In 2013
Australia was ranked 11th in the world on investment in large
scale clean energy. By 2014 Australia had plummeted to 39th
position.34 Uncertainty meant jobs and investment in the
renewable energy sector dived.
It is clear Australia has substantial ground to make up if it
wants to take advantage of the opportunities associated with
clean energy. The Australian government has an important
role in removing obstacles to clean energy investment and
ensuring policies and infrastructure meet our international
commitments and our moral obligation to future generations.

Moving past the mining boom
A suite of policy measures such as those modelled for this
report will transform the Australian economy into one where
the clean energy transition drives job creation. Such policies
would also help Australia move on from having an economy
reliant on the fortunes of the mining and resources sector
and its supply chain. In recent years, investment in the
mining sector has effectively halted.35 As the modelling notes
“with the terms of trade falling Australia now has to rebuild
its non-resource industries.”36 It is important the government
engages the right policy mix to drive investment in nonmining businesses and infrastructure.37
Investment is required to upgrade commercial and residential
buildings and improve transport efficiency and industrial
processes. Increased investment in these areas will spark the
development of new technologies for clean energy production
and consumption, and a new transport infrastructure. The
policy measures outlined in this report will help push the
economic transition from natural resource exhaustion out
of its infancy and fast track a cleaner economy that is less
reliant on resource industries. They would also serve as a
short term stimulus for an economy that still struggles with
very low inflation and very low wage growth.38

If Australia continues on this path, it will result in permanent
damage to the air we breathe, the rivers and reefs that define
our nation and are the backbone of our tourism industry.
Left unchecked this will be irreversible and potentially
catastrophic.
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Global transition

Across the world, governments are seizing the opportunities
presented by clean energy innovation. They are making policy
choices to steer their countries and their communities towards
a cleaner, low pollution future.
In 2015, $329 billion was invested globally in
renewable energy. This is up 431 per cent since 2004
and up 20 per cent since the previous ACF-ACTU
collaboration in 2010. 39 In China renewable energy
investment increased by 157 per cent per cent from
2010 to just over 100 billion in 2015, while in the US
more than $56 billion was invested in clean energy
in 2015.40
In late December 2015, the US Congress extended
an Investment Tax Credit that applied to clean energy
technologies to include wind and solar.41 Investment in solar
is now forecast to rise by $40 billion between 2016 and 2020

Night from NASA International Space Station.
Photo: NASA Creative Commons
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and employment in the solar sector to double to 420,000
jobs by 2020.42 This decision means more solar will be
installed in the USA between 2016 and 2020 than the total
installed before 2015.43 Alongside these developments global
investment in energy efficiency is estimated at $160 billion
per year.44
In 2014 at the time when Australia was looking to repeal its
carbon price, 39 national and 23 sub-national jurisdictions
were moving in the other direction and had implemented
or were planning to implement carbon pricing schemes.45
By 2015 around 40 per cent of the world’s economic output
(GDP) was subject to an emissions trading scheme.46

A technician works on a solar collector.
Photo: John Keith/Shutterstock.com
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Modelling

ACF and the ACTU engaged the National Institute of Economic and
Industry Research (NIEIR) to conduct dynamic integrated economic
modelling for this report.
The NIEIR approach to economic modelling employs
integrated modules of econometric forecasting models to
assess policy changes relative to a policy base case. This
approach takes advantage of many years of experience and
refinement of local, state and national forecasting models, as
well as the latest real world data.
This sophisticated modelling technique, relies on tested real
world relationships at the national as well as industry and
regional level, to draw conclusions about policy impacts on
key variables. It is not susceptible to the raft of weaknesses
of other techniques such as the Computable General
Equilibrium modelling.47

Looking at the model of a wind turbine.
Photo: Christopher Futcher/Getty Images
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The modelling undertaken in this report examines the
implications for the economy of three different scenarios
for pollution reduction. They are described in the report as
business as usual, medium action and strong action.

The findings of this modelling demonstrate that
Australia can move to a low carbon economy
and create new, high quality jobs. With the right
policy mix, the government can ensure a shift
towards structuring industries in a way that
addresses climate change, creates employment and
protects Australia’s great natural places for future
generations.

Three policy scenarios modelled
Business as usual
The business as usual scenario adopts the current
government’s policy and budget commitments for climate
pollution reduction. This includes its 2020 target (5 per cent
emissions reduction on 2000 levels) and its 2030 target
(26–28 per cent emissions reduction on 2005 levels). This
adopts the position that after 2020 the Mandatory Renewable
Energy Target (MRET) is fixed at 33 TWh and no further
effort is made to reduce climate pollution. In practical terms
the business as usual scenario represents a case where climate
change is addressed through existing government policy and
thus does not require further government intervention.
Under this scenario Australia’s current greenhouse gas
emissions trajectory continues, reaching more than 579
million tonnes by 2040.

Medium action
This scenario assumes a range of targeted direct
complementary policies and investments to reduce climate
pollution and improve efficiency. These are backed by modest
federal government investment to help overcome barriers to
technology adaptation and to unlock new innovative methods
of reducing pollution and improving energy efficiency.
Specifically, this involves a CO2 abatement budget of $10
billion per annum in real terms, funded by the revenue
from a modest carbon price. It is worth noting this
investment is not of the ERF type, where taxpayers have
the job of purchasing abatement from polluting industry.
This expenditure is more akin to a public investment boost,
targeted at projects and technologies that allow for stronger
abatement from industry, with a broad based carbon price
giving businesses a strong incentive to cut pollution. In the
2030s the expenditure declines from its 2020s level and the
focus of public investment shifts to an urban integration
program emphasising public transport infrastructure.

Strong action
This scenario explores the same policies as the medium
action scenario but with increased investment and a stronger
commitment from the federal government to reduce
Australia’s CO2 emissions by 80 per cent at 2040, from
2005 levels. The instruments for climate pollution reduction
include all those listed in medium action plus investment in
general energy efficiency and the development of biofuel
or biodiesel.
Industry modernisation programs and additional transport
infrastructure investment are the core drivers under this
scenario. The MRET target is increased to 120 TWh by 2040.
The carbon price is increased to US$44/t by 2040, raising the
revenue to fund the additional expenditure for strong action,
as well as incentivise reduction of climate pollution
by industry.
Under this scenario, greenhouse gas emissions fall to 107.3
million tonnes or 80 per cent below 2005 levels by 2040.

The medium and strong scenarios
represent two potential approaches
the government could take by setting
a budgetary target or by setting an
emissions reduction target. While neither
scenario is the position of the ACTU or the
ACF, the overwhelming message is clear
that the stronger action we take in cutting
pollution the greater the employment and
innovation opportunities.

In the medium action scenario, carbon abatement is achieved
by a mix of instruments, including increased renewable
energy generation and battery storage, expanded public
transport, reduced traffic congestion through strategic road
investments and carbon pricing.
Under this scenario, while a target level of abatement is not
explicitly set,48 emissions fall to just over 197 million tonnes
or 63 per cent below 2005 levels by 2040.
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How Australia can build a clean, green,
good jobs economy
Through targeted policies and investment, Australia can be a
world leader in cutting climate pollution and creating ongoing
good jobs and a better future for the Australian community.
The following is a summary of the main policy measures
modelled in this report.

A price on pollution
The purpose of a carbon price is to hold polluters to account
for the damage they inflict on people and the environment.
It acts as an incentive for businesses and households to reduce
the activities that create pollution without mandating how
this should occur. It allows businesses and household to make
choices about the actions they take to reduce their pollution.
Making polluting companies pay in the form of an emissions
trading scheme is an efficient method of curbing climate
pollution while also raising revenue to support other abatement
measures, invest in renewable energy and low carbon intensive
technologies and provide transitional assistance for workers.

Why make polluters pay for their pollution?
In a market based economy like Australia’s,
requiring companies to pay for their
pollution is crucial to reducing climate
pollution. This has been recognised across
the world with more than 40 per cent of
the world’s economic output now subject
to some sort of emissions trading scheme
or law to make polluters pay.49 Institutions
such as the World Bank and the International
Monetary Fund support pricing pollution
and emissions trading as effective ways to
mitigate climate change.
“These [pollution pricing or emissions
trading schemes] are potentially the
most effective mitigation instruments,
are straightforward to administer (for
example, building off fuel excises already
commonplace in most countries), raise
(especially timely) revenues for lowering
debt or other taxes, and establish
the price signals that are central for
redirecting technological change towards
low-emission investments”50
“The World Bank Group, business groups, and
investors have called on governments and
corporations around the world to support
carbon pricing to bring down emissions and
drive investment into cleaner options.”51
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Investment in clean renewable energy
Renewable energy represents a great opportunity for
Australia. Many communities, people and businesses are
already thriving with new, safe and affordable energy
from the sun and wind. Increasing ongoing government
planning and support for renewable energy plays a key role
in the direction of investment towards it, and is good for
communities. The government has a key role in providing
the research and development infrastructure and opportunity
for businesses and institutions to innovate through networks
and hubs.
The increase and expansion of the renewable energy target
well beyond 2020 plays a key part in encouraging investment
in renewable energy, as shown in the medium and strong
action scenarios. Strengthening renewable energy targets,
together with government support for renewable energy
projects and clean green production of goods and services,
will ensure business activity is directed into these areas.

Household energy efficiency programs
Improving household energy efficiency reduces the use of
electricity. Houses built after 2010 use around 30 per cent
less electricity than houses built before 200752 due to the
updating of energy efficiency standards in 2006 and 2010
through the Council of Australian Governments (COAG).
A comprehensive long-term household energy efficiency
program that also helps improve the energy efficiency of
existing houses will bring millions of Australia’s households
up to higher efficiency standards, reducing household energy
bills by hundreds of dollars. At the same time, the household
energy efficiency program will create quality jobs for people.

Industry modernisation and energy efficiency
Many Australian companies are already using energy more
efficiently. However, the enormous opportunities to invest
and innovate remain underexploited. Australia is well behind
other countries on research and development and innovation
in energy efficiency. OECD comparisons show Australia
ranks low in government contribution to research and
development and innovation.53
Industry modernisation and energy efficiency programs
are essential to move Australia’s workplaces towards
more efficient and productive energy use. A 2012 study by
ClimateWorks Australia showed energy savings available
correspond on average to 11 per cent of baseline energy
use across various industrial sectors.54 This would save $3.2
billion dollars (in 2010 terms) per year and cut greenhouse
gas emissions by 15.6 mt CO2-e. The ClimateWorks study
also found that only 40 per cent of these opportunities
could presently be pursued, the barriers being financing
issues and government policy.55

Protecting landscapes
Protecting and restoring Australia’s diverse natural
landscapes is part of our global responsibility. Protecting
and rehabilitating land helps reduce the damage climate
change brings. Limiting land clearing will also help Australia
to meet more ambitious climate pollution reduction goals.
Land clearing destroys landscapes and fragile ecosystems,
damages Indigenous cultural values and contributes
enormously to climate change.56 This is why the modelled
scenarios include funding for protection of land. This policy
direction is reflected in the Carbon Farming Initiative of
the Rudd/Gillard Government and the continuation of the
funding of these types of projects through the ERF. However,
the ERF funding is inadequate and there have been setbacks,
particularly in Queensland. Under the modelled scenarios
investment in this area is rapidly expanded but the stopping
or limiting of existing land clearing is not modelled.

Electric and low emissions vehicle infrastructure and
incentives
Electric and other energy efficient vehicles improve air
quality. The government has a vital role to actively develop
and promote these technologies, in production and
consumption, including batteries and charging stations.
Incentives, such as those used in the USA and other
countries to transition the car industry to energy efficient
production processes and vehicles, could be applied in
Australia. A number of policies could be used to give
people and companies an incentive to buy electric vehicles.
These could include tax credits for purchase of vehicles and
charging infrastructure, discount registration fees, discount or
lower tax on purchases of electric vehicles and the removal of
planning restrictions on charging infrastructure.57

Expansion of public transport infrastructure and
services
Growing public transport infrastructure, operations and use
are key to reducing climate pollution. The building of this
infrastructure also provides opportunities for investment in
new energy saving technologies.
Obtaining the appropriate mix of transport infrastructure
in which environmental and social costs are minimised
is essential. This needs to be established for passenger
and freight transport and logistics. The allocation of
resources between modes, including rail and road transport
infrastructure and operation, needs to be determined by
the relative social returns on the various transport modes.
A key part of the policy should be to assess those social and
environmental returns and facilitate increased resourcing to
modes where the social returns are relatively high. Policy is
also required to ensure the relative pricing of services across
these modes incorporates social and environmental values.
This include planning of appropriate investment in road
infrastructure.
Implementing policies in this area will provide urban, rural
and remote communities with more accessible and reliable
services and will reduce travel times. Australia’s cities
and towns will be transformed through public transport
infrastructure projects and the quality of life for communities
will improve with cleaner places to live and air to breathe.

The modelling shows investing in public transport
and encouraging people to catch buses, trams and
trains to work reduces car and commercial vehicle
travel times and CO2 emissions per kilometre
travelled..58
Incentives for battery storage
Renewable energy storage has been a constraint to the
expansion of renewable energy use. Technological advances
in the area of battery storage for renewable energy has
accelerated over the years since the last ACF-ACTU report.
The government needs to support and promote Australian
research and innovative businesses that are raring to go.59
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Results

The modelling indicates that if we take strong action to reduce
climate pollution by 80 per cent on 2005 levels by 2040, more than
one million new jobs will be created above business as usual.
Almost half of these new jobs are in the key sectors
of electricity, gas and water, construction and health.
Employment in construction would double by 2040,
compared to 2015 job numbers, due to investment in
improving the efficiency of buildings and transport networks.
The modelling clearly demonstrates how strong policy
commitments to reduce climate pollution – and not
continue down the business as usual path – leads to dramatic
environmental, social and economic improvements for
Australia.

Conversely, constructing buildings that are not energy
efficient and living in homes and workplaces that have not
been well-insulated or well-designed leads to direct adverse
health consequences for families and workers.

If climate change is not addressed and
infrastructure is not improved, it is likely
hospitalisation and deaths from heatwaves
will become more common.60

Not only does strong climate policy de-couple climate
pollution from growth, and dramatically reduce emissions,
it creates new jobs, improves industry efficiency and
strengthens Australia’s economy. The modelling cannot
explicitly account for the improvement in the quality of life
of people that come about through a cleaner environment,
but this is a clear additional benefit.

Figures 1 and 2 compare the three scenarios modelled and
outcomes in terms of job opportunities and reducing climate
pollution. These figures show there is a real opportunity for
Australia to rebuild and advance its non-resource industries.

The wellbeing and welfare of citizens will improve with more
efficient and effective heating, cooling and access to public
transport. Efficiency improvements in the areas of agriculture,
water management and transport infrastructure should also
improve quality of life.

The different scenarios present a clear choice and a stark
contrast. Continuing with business as usual does nothing to
position the Australian community for a cleaner and fairer
future. A business as usual position means environmental
degradation and climate pollution will proceed apace.

Clean energy engineer, Maja Barnett.
Photo: Anthony Evans Photography
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Figure 1 describes full time equivalent (FTE) employment
and indicates the increases in employment numbers that
occur under each of the three scenarios by 2030, and 2040.

Figure 1: Employment under business as usual, medium action and strong action, at 2030, and at 2040.61
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Figure 2 demonstrates the cut in greenhouse gas emissions
that will occur under each scenario.

Figure 2: Greenhouse gas emissions under business as usual, medium action and strong action, at 2030,
and at 2040.62
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GDP
The modelling shows GDP growth is significantly higher
in the strong action scenario than under business as usual.
Under the strong action scenario at 2040, GDP will be
13 per cent higher than under business as usual.

The GDP figures for the three scenarios are set out below.
Each demonstrates the substantial benefits to the economy,
through increased GDP, if Australia takes action to cut
climate pollution and create new, secure jobs.

Table 2: GDP Benefits63
GDP ($b)

From BAU
Per cent change
2030

Per cent change
2040

3028.52

6 per cent

8 per cent

3164.48

9 per cent

13 per cent

2030

2040

Business as usual

2285.69

2803.98

Medium action

2427.98

Strong action

2488.17

Employment outcomes
In the previous ACF-ACTU report Creating Jobs, Cutting
Pollution, regional impacts were modelled for every Local
Government Area (LGA). Almost all LGAs were shown to be
better off under the strong action scenario. The 2010 report
also found the vast majority of LGAs were better off under
climate pollution reducing policy scenarios.

In this report, Table 3 provides a split between metropolitan
and non-metropolitan job creation. It demonstrates that by
2040, in comparison to business as usual, medium action will
create almost 380,000 new jobs and strong action will create
more than one million new employment opportunities.

Table 3: Employment change compared to Business as Usual: The broad regional impact (000s)64
Medium Action

Strong Action

2030

2040

2030

2040

92.7

163.0

240.0

625.0

Non-metropolitan

131.9

216.0

202.4

432.0

Total

224.6

379.1

442.4

1,057.1

Metropolitan
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This increase in employment opportunities will occur across
the country and across different sectors. Under strong action
all sectors are better off, while under medium action most
sectors of the economy are better off than they would be
under the business as usual scenario.
The sectors that grow the most in the strong action scenario
are construction and the services industry. Construction jobs
grow by 190,000 above business as usual levels because of
the investment in public transport, road construction and
infrastructure for electric vehicles such as charging stations.
Household and industrial energy efficiency will also create
jobs in retrofitting homes and businesses.

The services industry, which includes sectors such as health,
education and financial services, will contribute more than
half of the new employment by 2040. These sectors are
growing rapidly. Increased household consumption of these
services, with an ageing population, will contribute further to
the growth of these areas.
The breakdown by industry sector of employment changes
at 2030 and 2040 compared with business as usual shows
big gains in the numbers of people employed. In the strong
action scenario jobs in the electricity, gas and water sectors,
and in construction and health services, make up 45 per cent
of the employment increase by 2040.

Table 4: Employment change under medium and strong action scenarios at 2030 and 2040 (compared to
business as usual)65
FTE employment change compared to Business as Usual industry breakdown (000s)
2030

2040

Medium

Strong

Medium

Strong

Agriculture

0.4

3.4

-0.4

6.6

Mining

2.5

2.5

3.9

3.9

Manufacturing

1.7

23.5

-0.7

61.7

Electricity, gas and water

33.1

39.6

138

171.9

Construction

79.8

122.1

73.8

190

Transport and wholesale

9.5

23.4

20.4

72.3

Retail

2.7

16.4

8.1

55.5

Accommodation services

5.2

16

14.3

50.5

Financial services

8.1

14.2

9.2

31.5

Education

16.1

34.6

21.9

74.9

Health

32.6

55.8

48.2

117.5

0.3

3.8

0.2

12.4

32.6

87.1

42.1

208.4

224.7

442.4

379.1

1057.1

Information services
Other business, Government
and personnel services
Total
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Table 5: Employment change by state and territory under Medium and Strong Action scenarios at 2030 and
2040 (compared with Business as Usual)66
Employment Change Compared to Business as Usual State and Territory breakdown FTE (000s)
2030

2040

Medium

Strong

Medium

Strong

New South Wales

71.3

139.8

120.1

340.2

Victoria

50.8

105.5

85.2

251.4

Queensland

46.9

90.7

78

214.4

South Australia

14.9

29.7

23.9

68.8

Western Australia

27.8

52.7

49.7

126.1

5.2

9.2

8.3

20.4

3

5.9

6.3

15.6

4.7

8.8

7.7

20.3

Tasmania
Northern Territory
Australian Capital Territory

What we didn’t measure
All forecasting is prone to uncertainty. Unforeseen events
can overtake predictions. However, the modelling offers
the linkages and feedback mechanisms which indicate the
direction that economic variables will move from initial
settings. No model can cover all possibilities. The modelling
underpinning this report relies on an unprecedented level
of information which factors in changes to greenhouse gas
emissions costs and the impact in Australia. At the same time
its assumptions allow us to estimate large-scale economic
impacts and changes to overall demand for goods and services
and employment. By nature, any modelling methodology
cannot cover all climate change and effects of mitigation.
The following areas of climate change and other mitigation
effects are not addressed in this report.
•

Avoiding the significant cost of environmental disasters
which occur due to climate change and environmental
degradation is a major plus for strong action, but it is
difficult to quantify.

•

Improvements to quality of life through better air
quality and health, especially in urban areas, is one of
the benefits of addressing climate pollution that has not
been valued in the modelling. This co-benefit has been
a considerable driver in China’s move to shut coal-fired
power stations and invest in clean renewable energy..67
Specifically, the policy framework modelled here includes
enhanced investment in public transport and increased
employment and patronage, but the benefit of the
increase in incidental exercise is not factored in.
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•

Similarly, reducing Australia’s reliance on imported fuel
is not factored in to this modelling. The move towards
transport powered by clean energy would reduce the
need to import petrol or diesel and therefore enhance
Australia’s energy security. A growing body of research
suggests clean energy innovation has positive flow-on
effects to general innovation that outweigh research
done into fossil fuel energy.68

•

Slowing the irreversible damage that is occurring to
iconic landscapes such as the Great Barrier Reef and
the Tasmanian World Heritage areas, is another hardto-quantify plus for strong action.69 This, together with
the protection of other precious places and landscapes,
would have the additional benefit of encouraging
tourism and maintaining the current tourism industry.

These are just some of the benefits that could be added to
those already set out in the modelling in this report.

Cyclists in a Brisbane park.
Photo: David Sproule
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A just transition

In order to transition to a clean energy future, Australia will need
to adopt a suite of policies that encourages public and private
investment in new industries and clean energy technology.
The right policy mix and increased investment will help create
new sustainable jobs.
As part of the policy mix, specific government policies are
needed to support workers and communities that will be most
affected by Australia’s transition to a clean energy economy.
These impacts will be particularly felt in parts of regional
Australia where the livelihoods of a significant proportion of
the community rely upon one or two large industry employers.
Too often workers unfairly shoulder the burden when an
industry closes, losing stable, quality jobs and being forced into
insecure work, early retirement or long-term unemployment.
It is critical that in the new clean energy economy, workers
are able to obtain decent and secure employment, which
involves:
•

stable work with predictable pay, wages and entitlements;

•

adequate hours and pay, especially compared to previous
jobs;

•

opportunities for training and lifelong education; and

•

a dignified retirement.

Say Yes Rally.
Photo: Elke Kerr
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Australia currently lacks a comprehensive and meaningful
way to achieve the required pollution reductions and
currently has no plan to support workers and communities
to make the transition to new industries and take up new
decent employment opportunities.
The inactive policy program characterised by the business as
usual scenario in the modelling and currently pursued by the
federal government increases the likelihood of unplanned
closures of coal-fired power stations, leading to high
unemployment and widening inequality.70 Power station
operators such as AGL have been calling for government
intervention in determining policy to transition Australia’s
energy mix.71
In considering the impact of Australia’s transition to a cleaner
economy on workers in carbon-intensive industries, the Paris
Agreement states that the Parties to the Agreement should:
“[take] into account the imperatives of a just
transition of the workforce and the creation of decent
work and quality jobs in accordance with nationally
defined development priorities.”72

To achieve a fair and equitable transition, it is
imperative that policies address the social and
economic needs of workers and their households,
and the importance of creating decent and good
quality jobs in the new economy. This requires
governments to enact plans and policies that
will deliver a ‘Just Transition’ for workers and
communities.
A ‘Just Transition’ means:
•

an equitable sharing of responsibilities and fair
distribution of the costs

•

consultations with relevant organisations - including
trade unions, employers and communities, at national,
regional and sectoral levels

•

the promotion of clean job opportunities and the
greening of existing jobs and industries, achieved through
public and private investment in low-pollution industries
and appropriate educational qualifications that enhance
workers’ skills

•

formal education, training and re-training for workers,
their families and their communities

•

economic and employment diversification policies within
sectors and communities at risk

•

social protection measures (active labour market policies,
access to health services, social insurances, among others)

•

respect for and protection of human and labour rights.

A just transition | 25

Conclusion

The Australian government has failed to embed significant policy
initiatives to identify and grow the appropriate industries that would
maximise the opportunities of a transition to a cleaner economy.
In contrast, other countries have surged forward and seized
opportunities to produce clean renewable energy sources like wind
and solar power. These are resources in which Australia is rich.
Jobs in a clean energy future updates the findings of Green
Gold Rush and Creating Jobs, Cutting Pollution previously
published by the ACTU and ACF in 2008 and 2010. All
three reports present a stark contrast between Australia’s
alternative futures.
Continuing with business as usual does nothing to position
Australia for a cleaner and thriving future. Nor does it
make mean a fair contribution by Australia to global
climate mitigation. Business as usual means environmental
degradation and climate pollution will proceed apace.
With strong leadership we can turn this failure around.
Australia can still choose to be part of the worldwide
investment boom in new, clean technology.

People’s Climate March 2015.
Photo: James Thomas
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The quality of life of Australians and our environment
will suffer without immediate action to reduce climate
pollution. By committing to the Paris Agreement, the
world has recognised the need to work together to keep
global warming well below 2 degrees. To meet the Paris
commitments, governments, at all levels across Australia,
must lead the way and pursue policies that support clean
renewable energy, public transport and road infrastructure,
energy efficiency, carbon farming and electric vehicles.
If the federal government implements policies and invests
in these areas Australia will reduce its climate pollution and
grow the economy, creating skilled and fulfilling jobs.
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