
 

 
  
 
 
 
 
 

 

   

 



 
 

 
ClimateWorks Australia 
September 2020 

Executive summary 

The COVID-19 pandemic is profoundly affecting all Australian jurisdictions and 
sectors. The economic fallout is ongoing, unresolved, and the full extent of the 
impacts are unknown. While immediate actions by governments are focused on 
minimising the severity of short term shocks, states and territories can also lay 
the groundwork for a recovery to full employment and higher standards of living. 
Prudent recovery packages provide a timely boost to aggregate demand and 
employment, while also increasing long run productivity and income growth.  
 
The packages announced in the coming months and years will shape Australia’s 
economy between now and 2030. By this point, significant emissions reductions 
are needed for states and territories to achieve their targets of net zero by 2050 in 
a prudent manner. Furthermore, most of the assets that are built this decade will 
still be in use in 2050, and most of the individuals who undertake education and 
training in this period will still be working in 2050. Considering emissions 
outcomes in recovery efforts will allow states and territories to seize the 
opportunity to prepare the economy and workforces for the transition to net zero 
emissions. 
 
This report identifies government investment opportunities that will meet key 
recovery objectives of job creation and productivity growth, while also making 
material progress towards net zero emissions. These investments are in transport 
and energy infrastructure, natural capital, education and training, and upgrades 
to businesses and homes. Specific opportunities include electric vehicle charging 
infrastructure; land restoration funds; residential, commercial and industrial 
energy efficiency and electrification retrofits; and renewable energy training. 
 
The report also identifies opportunities to develop nascent low-carbon industries 
that can capture Australia’s competitive and comparative advantages. These 
industries include lithium battery manufacturing, cobalt production, low-carbon 
steel, circular economy industries, renewable hydrogen and ammonia, biofuels, 
and anti-methane livestock solutions. These industries have an estimated value 
of over $500 billion and a potential to generate over 400,000 jobs by 2050.  
 
Recover and Reduce is a companion to ClimateWorks’ agenda-setting 
Decarbonisation Futures work. The report draws upon the capital investment data 
of scenarios modelled in Decarbonisation Futures that are aligned to net zero by 
2050, and combines this with leading economic research to identify priority 
investments for states and territories.  
 
The report makes recommendations for how to maximise the potential of these 
investments by leveraging private sector involvement, pairing them with structural 
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and market interventions, and collaborating with other jurisdictions. Employing 
complementary measures in this way can generate increased returns to scale: 
the policies are more effective than they would be if deployed in isolation. 
 
If states and territories invest prudently, they can achieve multiple outcomes from 
economic recovery measures: generating short term jobs and demand, boosting 
long term productivity, and making material progress toward their stated 
objectives of achieving net zero emissions by 2050.   
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ClimateWorks Australia 

ClimateWorks Australia bridges research and action, to achieve the system-level 
transitions required to reach net zero emissions across Australia, SouthEast Asia and 
the Pacific. We act as trusted advisers, influencing powerful decision-makers to 
reduce emissions at scale. Co-founded by The Myer Foundation and Monash 
University in 2009, ClimateWorks is a non-profit working within the Monash 
Sustainable Development Institute. 
 

 

Acknowledgment of support 

This report was supported by funding from the 2050 Pathways Platform. 
ClimateWorks Australia would also like to thank the experts who have provided input 
to and review of this report. 

 

Acknowledgment of country 

We acknowledge and pay respect to the Traditional Owners and Elders – past, 
present and emerging – of the lands and waters of the people of the Kulin nation on 
which the ClimateWorks Australia office is located, and all of the Elders of lands 
across which ClimateWorks operates nationally. We acknowledge that sovereignty 
was never ceded. More info. 

 

 

 

 

 

 

 

 

 

 

 

 
 
RECOVER AND REDUCE: PRUDENT INVESTMENTS TO BOOST THE ECONOMY AND LOWER EMISSIONS 4 

 

https://www.climateworksaustralia.org/acknowledgement-of-country/
https://www.climateworksaustralia.org/acknowledgement-of-country/


 
 

 

Contents 

Executive summary 2 

Contents 5 

Section one: a rationale for investing for the economy, community and 
climate 6 

State and territory investment is central to Australia’s economic recovery 6 
Achieving net zero emissions targets by 2050 in a prudent manner means 
acting now 7 
Aligning recovery investments to net zero emissions commitments makes 
economic sense 11 

Section two: Prudent investment opportunities for the economy, 
community and climate 12 

Fiscal spending can catalyse private sector investment at scale 14 
States and territories can collaborate and co-invest 15 
All state and territory investments can be assessed for alignment to net zero 
emissions targets 16 

Section three: Focus areas for investment 17 
FOCUS AREA ONE 
Invest in infrastructure and natural capital 17 
FOCUS AREA TWO 
Reduce business and household costs 22 
FOCUS AREA THREE 
Support new low-carbon industries 26 
FOCUS AREA FOUR 
Invest in education and training 31 

Conclusion 33 

References 34 
 
 
 
 
 
 
   

 
 
RECOVER AND REDUCE: PRUDENT INVESTMENTS TO BOOST THE ECONOMY AND LOWER EMISSIONS 5 

 



 
 

 

Section one: a rationale for investing for the 
economy, community and climate 

Prudent economic recovery packages boost employment and demand, while 
contributing to long term productivity growth and higher standards of living. 
States and territories can meet these objectives with investments that also make 
progress toward their net zero emissions by 2050 targets. Aligning recovery 
spending with net zero makes economic sense. To delay emissions reduction 
efforts until after the recovery is to miss an opportunity to achieve multiple 
objectives at once, and will significantly increase the cost for states and 
territories in meeting their net zero targets.   

State and territory investment is central to 
Australia’s economic recovery  
 
The COVID-19 pandemic continues to shock the economies of Australian states 
and territories. Household consumption declined in all states and territories 
between March and June, ranging from a 13.7% drop in Victoria to 7.5% in the 
Northern Territory (ABS, 2020a). Unemployment rates in July ranged from 4.6% 
in the Australia Capital Territory to 8.8% in Queensland (ABS, 2020b). 
Consumption and employment have declined significantly in Victoria since July 
as a result of Stage Four lockdowns (Grattan, 2020a). National unemployment is 
expected to rise to 10% by late 2020 (Reserve Bank of Australia 2020a), and 
Gross Domestic Product (GDP) fell 7% in the June quarter (ABS, 2020a). 
 
The recession resulting from COVID-19 calls for greater government involvement 
in the economy. Government borrowing and spending today will mitigate greater 
losses to activity and employment, which would place a larger and more 
protracted strain on the community and on government budgets (Reserve Bank 
of Australia 2020b). The necessary fiscal response is well under way: government 
consumption increased between March and June in all states and territories, 
except the Northern Territory (ABS, 2020a). At the time of writing, states and 
territories had contributed nearly $45bn – 2% of combined Gross State Product, 
while the Federal Government had contributed $314bn – 16% of GDP (The 
Australian 2020).  
 
Despite the Federal Government investing most heavily to date, state and 
territory government action will be central to Australia’s recovery. State and 
territory governments have responsibility and remit over areas of the economy 
that have been negatively impacted by coronavirus, such as transport 
infrastructure and services, education, health and agriculture. State and territory 
governments will also receive a share of the budgetary benefits that come from 
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restoring the economy to trend growth and full employment, such as through 
revenue streams like payroll tax, stamp duty and land tax. 
  
Prudent recovery spending by states and territories will promote short term 
aggregate demand and employment, while boosting productivity growth. While 
Federal payments such as JobKeeper and JobSeeker have positive effects in 
terms of welfare and consumption, they do not contribute to the productivity 
growth that is needed to improve future standards of living (Garnaut, 2020). 
Government spending that will improve productivity while targeting aggregate 
demand and employment includes the construction of infrastructure and 
business and household energy efficiency upgrades.  
 
Effective recovery also involves laying the foundations for a globally competitive 
economy in the future. Governments can assist in this process by providing 
support for infant industries that capture untapped state and territory 
comparative and competitive advantages. These advantages include established 
mining and primary industry sectors, abundant available land, renewable energy 
resources such as wind and sun, and well established education and research 
capabilities (Australian Council of Learned Academies, 2015). Section two of this 
report outlines key opportunities for states and territories, such as green 
hydrogen production and lithium battery manufacturing, that capture these 
advantages.  

Achieving net zero emissions targets by 
2050 in a prudent manner means acting now 
 
Parallel to the health and economic shocks of COVID-19, Australia and the world 
face the challenge of halting climate change. As a signatory to the Paris 
Agreement on climate, Australia is committed ‘to keeping a global temperature 
rise this century to well below 2 degrees Celsius above pre-industrial levels and 
to pursue efforts to limit the temperature increase even further to 1.5 degrees 
Celsius’ (UNFCCC 2016). All Australian states and territories have set goals or 
aspirations to reach net zero emissions by 2050 or earlier (see Figure 1).  
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ClimateWorks’ Decarbonisation Futures (2020a) shows that net zero by 2050 is 
possible for Australian states and territories, but significant effort is required this 
decade in order to achieve this goal. Table 1 shows the scale of emissions 
reductions for Australia in scenarios modelled by ClimateWorks between now 
and 2030 that are aligned to 1.5 and 2 degrees of warming. 
 
Most assets that will be built this decade – such as infrastructure, commercial 
and residential buildings – will still be in operation in 2050. If these are not built in 
line with state and territory net zero commitments, they risk being stranded, 
requiring costly retrofits or imposing greater emissions reductions or offsets 
elsewhere in the economy. Similarly, many people undertaking education and 
training this decade will still be in the workforce in 2050. This suggests that these 
people will be best equipped for employment if their education and training 
reflects the coming transition.    
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Table 1: Benchmarks of progress towards net zero emissions by 2050  1

Annual Emissions 
Benchmarks 

2°C Pathways  1.5°C Pathways 

2030  (MtCO2e)  Change versus 
2020  

2030 
(MtCO2e) 

Change 
versus 2020  

Australia-wide  291-322   -37% to -43%    159  - 69%  

Electricity emissions  62-65  -63% to -64%  46  - 73% 

Building emissions  36-37  -63% to -64%  27  - 73% 

Transport emissions  108-115  +2% to -9%  93  - 12% 

Industry emissions  141  -40%  120  - 49% 

Agriculture and land 
emissions 

37-75  -6% to -54%  34  - 57% 

 
ClimateWorks modelling shows that the deployment of mature and demonstrated 
emissions reduction solutions needs to be accelerated, as does developing and 
commercialising emerging technologies in sectors such as industry, transport 
and agriculture. State and territory governments have a role to play in assisting 
the private sector overcome the barriers to development and deployment, such 
as cost, in sectors for which they have constitutional powers and responsibilities. 
 
Taking steps toward net zero emissions now will significantly reduce the cost of 
achieving targets. One set of scenarios estimates that the impact to GDP will be 
three times greater if efforts to reduce emissions are delayed from now until 2030 
(Network for Greening the Financial System 2020). This is the case even when 
both pathways are aligned to net zero by 2050, and relates only to the economic 
cost of transitioning in a less orderly manner. It does not account for the 
additional costs of increased physical climate change impacts related to delayed 
action.  
 
There are also significant economic risks if Australian states and territories do not 
keep pace with the global transition to a low carbon economy. Australia’s 
economic output is 43% more carbon intensive than the OECD average (World 
Bank 2020) due to exports such as iron ore, coal, meat, aluminium and steel. If 

1 ClimateWorks scenario benchmarks do not intend to be prescriptive, but instead 
provide an indication of the level of change required in the next ten years in order to 
be on track to net zero by 2050 or earlier. 
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these sectors are not modernised and decarbonised, they may face declines in 
export demand as countries and companies seek to reduce the emissions of their 
supply chains . Transition risks are predominately borne by the private sector, 2

but the public sector has an interest in ensuring there is an orderly transition to 
net zero emissions rather than a disorderly one, due to the impact on public 
welfare, Gross State Product and financial stability (see Box 1).  
 
There are a range of trajectories states and territories could take to net zero, with 
new technologies and solutions continuing to emerge. To help manage the 
uncertainty around when and what to invest in, states and territories can pursue a 
real options approach – investing in a range of technologies now to maintain 
flexibility as the technological frontier advances.  
 

Box 1: Australia’s financial institutions highlight the economic risks presented by 
climate change are severe but preventable 

● Guy Debelle, Reserve Bank of Australia (2019): “Both the physical impact of climate 
change and the transition are likely to have first-order economic effects. […] Financial 
stability will be better served by an orderly transition rather than an abrupt disorderly 
one.” 

● Geoff Summerhayes, Australian Prudential Regulation Authority (2017): “Some climate 
risks are distinctly ‘financial’ in nature. Many of these risks are foreseeable, material 
and actionable now. Climate risks also have potential system-wide implications that 
APRA and other regulators here and abroad are paying much closer attention to.” 

● John Price, Australian Securities and Investments Commission (AFR 2019): “The 
world is rapidly transitioning to a low carbon economy, driven principally by the 
decisions of governments, business leaders, investors and consumers. Companies 
that fail to respond to these forces risk being left behind.” 

   

2 See, for example, multinational companies such as Amazon, Apple, Microsoft and 
BT, who have set targets for reducing their supply chain emissions (to net zero as 
early as 2030, in the case of Apple and Microsoft).  
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Aligning recovery investments to net zero 
emissions commitments makes economic 
sense 
 
States and territories have a unique opportunity to pursue both their recovery and 
emissions objectives. With substantial action required this decade to be on track 
to net zero by 2050, state and territory recovery packages will have emissions 
ramifications whether intended or not. Meanwhile, state governments can make 
investments that meet immediate recovery objectives while ensuring that 
progress to net zero is not delayed and made costlier. 
 
Support for aligning recovery measures to emissions reductions is strong 
domestically and abroad. Industry groups such as the Australian Industry Group, 
the Business Council of Australia and the Property Council (The Guardian 2020a) 
have called for climate-aligned spending, and the majority of Australians agree 
that climate change should be prioritised in economic recovery actions (Ipsos 
2020). Internationally, bodies such as the International Energy Agency, World 
Bank, and International Monetary Fund have noted the importance of 
climate-aligned stimulus spending, and the European Union has committed 30% 
of its total economy recovery expenditure and next budget to addressing climate 
concerns (European Council 2020). 
 
As the proceeding section of this report shows, investments can be made now in 
infrastructure, natural capital and energy efficiency that will leverage private 
investment and boost aggregate demand, productivity and standards of living, 
while also making material emissions reductions. 
 
Investments in new low-carbon industries such as renewable hydrogen and 
lithium battery manufacturing will leverage Australia’s comparative and 
competitive advantages in mineral, land and renewable energy resources. This 
will assist in returning Australia to full employment, increasing productivity, and 
laying the foundations for a globally competitive economy (Garnaut 2019).  
 
Australia’s new industries, and future productivity improvements, can be further 
supported by investments in education and training that address information and 
knowledge gaps, and the structural employment related to the transition to a zero 
emissions economy. 
 
Now is the time for states and territories to make prudent investments that boost 
demand and employment in the short term, while preparing the economy for the 
future. The cost of borrowing has never been lower, and underemployed labour is 
ready to be mobilised. Opportunities exist to achieve multiple objectives: creating 
needed jobs, boosting productivity, and making progress toward net zero 
emissions by 2050 targets. 
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Section two: Prudent investment 
opportunities for the economy, community 
and climate 

Prudent fiscal recovery packages provide a timely boost to aggregate demand 
and employment, while increasing long run productivity and income growth. 
There are options to meet these key objectives while also making progress 
towards net zero emissions targets. 
 
Leading global economists from Oxford University (Hepburn et al. 2020) surveyed 
more than 200 economic, central bank and finance ministry experts to assess 
common fiscal policy types across three criteria: long-run economic multiplier, 
climate impact potential and speed of implementation. The most attractive 
investments were found to be: 

● Clean physical infrastructure such as renewable energy assets, storage 
(including hydrogen), and grid modernisation. 

● Building efficiency retrofits, including improved insulation, heating and 
energy storage systems. 

● Education and training that addresses immediate unemployment from 
COVID-19 and structural shifts from decarbonisation. 

● Natural capital investment for ecosystem resilience and regeneration 
including restoration of carbon-rich habitats and climate-friendly 
agriculture. 

● Clean energy research and development.   
 
ClimateWorks has mapped these categories to the Australian context, and 
requirements for the transition to net zero emissions, recognising Australia’s 
specific competitive and comparative advantages (Table 2). ClimateWorks has 
identified recovery investment opportunities within four focus areas: 

● Investing in infrastructure and natural capital.  
● Reducing business and household costs. 
● Supporting new low carbon industries. 
● Investing in education and training.   
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Table 2: Recovery investments required to meet net zero by 2050 targets 

  Desirable fiscal stimulus categories 

Investing in 
infrastructure 
and natural 
capital 

Reducing 
business and 
household 
costs 

Supporting 
new low 
carbon 
industries  

Investing in 
education and 
training 

Critical 
investments 
required to 
meet net 
zero by 2050 
targets 

Electricity  Renewable 
generation 
 
Storage 
 
Transmission 
network 

Demand 
management 
solutions 

Lithium battery 
value chain 

Renewable 
energy 
education 

Buildings    Energy 
efficiency  
 
Solar PV 
 
Electrification 

  Energy 
efficiency 
certifications 

Transport  Active 
transport  
Infrastructure 
 
Electric vehicle 
charging 

  Lithium battery 
value chain 
 
Advanced 
biofuels 

 

Industry    Energy 
efficiency 
  
Solar PV 
 
Electrification 
 
 

Renewable 
hydrogen and 
ammonia 
 
Electric vehicle 
manufacturing 
 
Green metals 
 
Circular 
economy 

Energy 
efficiency 
certifications 

Agriculture 
& Land 

Natural capital 
investments 
(carbon 
forestry and 
land 
conservation) 

  Anti-methane 
livestock 
solutions 

 

 
Investments in infrastructure, natural capital, and those that reduce business and 
household costs have high job and economic multiplier potential, the 
cornerstones of effective recovery measures (Centre on Budget and Policy 
Priorities 2020). They will boost aggregate demand in the short term as well as 
improving productivity growth and/or addressing a market failure that requires 
public intervention. 
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Investments that support new industries, such as those in research, development 
and demonstration (RD&D), also have high short term job creation potential, but 
more critically will prepare states and territories to capitalise on future export 
markets and employ large workforces over the long term. 
 
Investments in education and training similarly have high short term job potential, 
while enabling greater private sector investment in the other identified 
opportunities and new industries. 
 
In scenarios aligned to net zero emissions by 2050 for Australia, investment and 
uptake of these opportunities is significantly accelerated this decade (as 
compared with recent historical rates). The investments either make direct 
contributions to state and territory emissions reductions or are necessary 
enablers of emissions reductions across the economy. 

Fiscal spending can catalyse private sector 
investment at scale 
 
As the economy returns to full employment, fiscal spending will be scaled back to 
balance state and territory budgets over the medium-to-long term. To maximise 
the economic benefits of recovery expenditure, governments can design 
programs to maximise private investment and catalyse lasting change.  
 
For each of the opportunities identified in the proceeding sections, an example of 
a mechanism for maximising the fiscal multiplier is given. In some cases this 
involves specific mechanisms like reverse auctions (auctions in which the private 
sector bids for the prices at which they are willing to contract their goods and 
services to the government). In others it involves ensuring the investments made 
are targeted and strategic.  
 
Governments can also combine short term ‘pushes’ with long term ‘pulls’ to 
achieve lasting change. To ensure economic activity generated from stimulus 
measures does not lose momentum once funding packages cease, ‘push’ 
packages can be combined with structural interventions and strategic plans, or 
‘pulls’ that provide a conducive environment for future sectoral growth and 
development. Used in concordance with stimulus packages, policies such as this 
will have more impact than they would otherwise, and vice versa.  
 
Structural interventions are changes to regulation or market structures that shift 
consumer and/or business behaviour and uptake. Environmental Upgrade 
Agreements, for example, allow businesses and homeowners to take out loans 
for energy efficiency upgrades at a low fixed interest, paying repayments through 
council rates. Often the repayments are lower than the savings on utility bills. 
By carefully coordinating the deployment of policy instruments – both funding 
packages and changes to regulation or market structures – states and territories 
can maximise economic returns and emissions reductions.  
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Similarly, strategic planning and target setting by the government can give the 
private sector the confidence to invest beyond the immediate boost provided by 
fiscal outlays in the recovery. The combination of strategic planning and 
investment has been effective in New South Wales’ development of Renewable 
Energy Zones (REZ). The combination of a statutory authority to guide the 
process combined with co-investment led to 113 registrations of interest for 
projects in energy generation and storage, totalling 27GW and valued at $38 
billion. The Central-West REZ is expected to generate $4.5 billion in private 
sector investment off just over $40 million in government spending, while creating 
450 construction jobs (Energy NSW 2020).   

States and territories can collaborate and 
co-invest 
 
The benefits of recovery investments will be maximised by collaboration between 
jurisdictions. Coordination and consistency between state and territory spending 
will generate greater investor and community confidence in the possibility of a 
strong recovery (Edenhofer and Stern 2009).  
 
Collaboration and communication between states can also ensure that multiple 
jurisdictions do not pursue the same research and development activities at the 
same time. States and territories will do best to specialise in areas for which they 
have competitive or comparative advantage, with spillover effects captured 
across industries, workforces and geographies. For example, Western Australia is 
best placed to develop early stages of the lithium battery value chain due to its 
mineral resources, but other states such as Victoria may be better placed to 
capture the latter stages of the chain due to existing manufacturing workforces 
and facilities.  
 
Established avenues for state and territory co-investment exist, including 
Australia’s Renewable Energy Agency (ARENA). The Australian Hydrogen Centre, 
for example, is a collaboration between ARENA, the South Australian and 
Victorian Governments, and private sector groups. The Centre is investigating the 
feasibility of blending hydrogen into the Victorian and South Australian gas 
networks. The Clean Energy Finance Corporation (CEFC) presents another 
opportunity for states to work with the Federal Government. State grants, 
supported by CEFC loans, have the potential to leverage significant private 
investment and jobs.  
 
State collaboration also has strong precedent overseas. The Pacific Coast 
Collaborative (PCC) between British Columbia, Washington, Oregon, California, 
and the cities of Vancouver, Seattle, Portland, San Francisco, Oakland, and Los 
Angeles is one recent example. Emissions were lowered in the region by 10% in 
the last 12 years while introducing 650,000 clean energy jobs (PCC 2019). The 
PCC demonstrates that economic benefits can be enhanced through increasing 
the scale of key initiatives and sharing information and strategies. 
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All state and territory investments can be 
assessed for alignment to net zero 
emissions targets 

While this report recommends specific focus areas for investment, stress testing 
all state and territory expenditure for climate-related transition risks and 
opportunities is also advised. This can help manage future risks of not achieving 
net zero targets, or of investing in assets or capabilities that risk being stranded 
in a low emissions world. Central to this is ensuring investments avoid 
infrastructure and facilities that lock in high emissions path dependencies. 
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Section three: Focus areas for investment 

 

FOCUS AREA ONE 
Invest in infrastructure and natural capital 
 
Investments in infrastructure and natural capital (soil, water, plants and 
ecosystems) can mobilise large workforces in the wake of economic crises. 
Victoria has deployed resources to upgrade public transport and active transport 
(walking and cycling) infrastructure through its BuildingWorks program. The 
Western Australian Green Jobs Plan will see more than $60 million invested in the 
creation of more than 1,000 conservation jobs. 
 
‘Shovel ready’ pipeline projects, small scale infrastructure and natural capital 
investments such as carbon forestry and land restoration initiatives can be 
operationalised quickly, while larger investments can be staggered over the 
medium term. Infrastructure creates jobs in construction, project management, 
and administrative roles, while natural capital projects can mobilise vulnerable 
regional workforces and those employed in tourism with minimal training or 
reskilling. 
 
Infrastructure is also central to improving productivity growth and standards of 
living. But as an asset class, has difficulty securing private sector finance 
(Reserve Bank of Australia 2013). The public sector has a key role to play in 
enabling investment, either through direct investment or risk sharing agreements 
with the private sector. Infrastructure and natural capital investments can also 
address market failures related to public goods. Cycling paths and ecosystem 
improvements are two examples of efforts that contribute to the public good 
without having clear revenue streams that will attract private sector involvement, 
without public sector intervention. 
 
Infrastructure is by nature long lasting. Decisions made now as part of recovery 
efforts need to consider the transition to net zero emissions, as many projects 
undertaken now will still be in use in 2050. Currently, around 70% of Australia’s 
emissions are either directly attributable to, or are influenced by, infrastructure 
(ClimateWorks 2020). Reducing the emissions of Australia’s existing 
infrastructure is key to the transition, as is the building of new infrastructure that 
will facilitate low emissions solutions such as electric vehicles and renewable 
electricity generation. 
 
Table 3 outlines key infrastructure and natural capital investment opportunities 
that have high job multipliers and are needed to achieve net zero emissions 
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targets. The job multipliers draw upon leading international and domestic 
economic analysis conducted for the COVID-19 recovery context.   
The table also draws upon the results of a scenario modelled by ClimateWorks 
that is aligned to net zero emissions by 2050. The scale of uptake and capital 
investment in each opportunity from that scenario is presented. 
 
In Decarbonisation Futures scenarios aligned to 2 degrees of warming, the 
uptake of, and capital investment in, renewable electricity generation 
infrastructure is substantial. Investments in electricity transmission is also 
substantial and has a particularly high job multiplier.  
 
Walking, cycling and electric vehicle infrastructure will generate jobs and enable 
transformations in the sector with the fastest growing emissions nationwide 
(Department of Industry, Science, Energy and Resources 2019). The economic 
multipliers of this infrastructure is high, with estimates for renewable generation 
and storage above $3 for each $1 invested, and above $2 for active transport 
infrastructure and transmission upgrades (McKinsey 2020). 
 
Expenditure on these opportunities can deliver or build upon existing state and 
territory emissions reduction plans, such as New South Wales’ Electric Vehicle 
Infrastructure and Model Availability Program, and state and territory renewable 
energy policies like Tasmania’s Renewable Energy Action Plan.   
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Table 3: Investment opportunities in infrastructure and natural capital  

Investment 
opportunities 

Job multiplier 
(jobs created 
per $1m in 
spending) 
 3

Scale of uptake in Australia by 
2030 aligned to 2 degrees of 
warming  4

Capital investment required 
(public and private) in 
Australia by 2030 in 
scenario aligned to 2 
degrees of warming  5

Wind electricity 
generation  

6.7  56-62 TWh (vs 25 in 2020)  $10.5b 

Grid-scale solar 
electricity 
generation 

6.7  82-106 TWh (vs 8 in 2020)  $24b 

Grid-scale 
storage 

9-12  44-66 GWh storage added 
between 2020 and 2030 (solar 
thermal and utility battery storage)
 6

$914m (utility battery storage 
only) 

Transmission 
network 
upgrades 

9-12  6,000 MW of additional 
interconnector capacity (NEM 
only) 

$8.42b 

Active transport 
infrastructure 

12-15  16% increase in active transport 
kilometres on 2020 levels 

$370m 

Electric vehicle 
charging 
infrastructure 

12.5  93,000 public chargers and 
3,000,000 home chargers to 
support 3,000,000 electric 
vehicles 

$3.2b 

Natural capital 
investments 
(carbon forestry 
and land 
conservation) 

6.7   ~ 5 Mha of carbon forestry (or 
equivalent 31-45 Mt CO2 e of 
carbon sequestration) 

$11b 

3Wind electricity generation, grid-scale solar electricity generation, electric vehicle 
charging infrastructure, and natural capital investments estimated job multipliers from 
AlphaBeta (2020); grid-scale storage, transmission network upgrades and active 
transport infrastructure estimated job multipliers from McKinsey (2020). McKinsey 
analysis conducted for a European nation, figures converted to AUD from EUR  
4Transmission network upgrades figure from AEMO (2020); electric vehicle charging 
infrastructure figure from PwC (2018); all other figures from ClimateWorks (2020a). 
5Transmission network upgrades figure from AEMO (2020); electric vehicle charging 
infrastructure figure from PwC (2018); active transport infrastructure figure from 
Bicycle Network (2020); all other figures from ClimateWorks (2020a). 
639-62 GWh of this storage is solar thermal in ClimateWorks’ modelling. If this 
storage need was met with primarily battery storage, the GWh requirement would 
likely be higher. Various analyses of possible futures for Australia’s electricity system 
have been conducted in recent years. Multiple options secure reliable supply from 
100 percent renewables, but have varying associated storage requirements. See, for 
example, CSIRO and Energy Networks Australia (2017) and Energy Transitions Hub 
(2019).  
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Opportunity: Electric vehicle charging infrastructure 
 
ClimateWorks’ Decarbonisation Futures modelling shows an uptake of approximately three 
million electric vehicles (EVs) on Australian roads by 2030 in scenarios aligned to 2 degrees 
of warming. 
 
Analysis by PwC (2018) found the infrastructure needs of three million EVs would be 91,000 
public chargers and 3,000,000 home chargers. The associated capital investment is 
approximately $300 million per annum. The public chargers can be financed through a 
combination of government and private sector investment; analysis from the AlphaBeta 
(2020) estimates $2 of private co-finance can be leveraged for every $1 of government 
spending on electric vehicle charging infrastructure. As EV uptake and resulting demand for 
charging infrastructure increases, the government investment needed will decrease. 
 
There is historical precedent of co-investment: Western Australia’s Electric Highway®, which 
connects Perth and Augusta with public fast-charging DC stations, was funded by the Royal 
Automobile Club of Western Australia, but the stations are owned and maintained by eight 
local governments.  
 
The infrastructure to support three million EVs is estimated to generate a net increase of 
13,400 jobs in 2030, compared to 2017 (PwC 2018). The jobs generated would be in 
construction, electrical trades, administrative roles and in infrastructure manufacturing. 
 
Mechanism for maximising private sector involvement: 
Reverse auction for public chargers in which the government contributes a proportion of the 
capital costs to the private firm able to deliver at the lowest cost. The private firm would then 
capture the operating fees of charger customers 
 
Structural interventions to achieve lasting change: 
Mandate all commercial and residential car parks over a certain size provide charging 
facilities 

 
 

Opportunity: Land Restoration Funds 
 
ClimateWorks’ Decarbonisation Futures modelling estimates that the Australia-wide carbon 
sequestration task aligned to 2 degrees of warming is equivalent to 4.6-5.4 Mha of carbon 
forestry plantings by 2030. The capital investment associated with this is in the order of $1 
billion per annum between 2021 and 2030.  

Preliminary analysis by ClimateWorks Australia indicates that an additional 4.6-5.4 Mha of 
carbon forestry plantings by 2030 would generate between 70,000-81,000 job years of 
direct employment. AlphaBeta (2020) highlights the potential for an additional 12,000 jobs 
available over the next three years from the restoration/revegetation of existing ecosystems. 
These jobs would target regional communities impacted by drought conditions, the recent 
bushfires, and the impacts on tourism from COVID-19. Carbon forestry efforts can also 
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address the structural unemployment from the ban of native logging, as has been enacted in 
Victoria.  

There are also emerging commercial efforts to better capture and value carbon 
sequestration from nature-based solutions. These have the potential to maximise the 
revenue streams for land managers, farmers and traditional owners who provide offsets for 
companies seeking to meet their emissions reduction requirements. These efforts have the 
potential to create jobs and economic value from the development and commercialisation of 
measurement technologies, such as in artificial intelligence and data management. Natural 
methods of sequestration has been identified as one of four key opportunities for Australian 
industrial leadership in a low carbon world (Garnaut 2019). 

The Queensland Government’s $500m Land Restoration Fund is an exemplar carbon 
farming fund that leverages government investment to achieve additional co-benefits 
beyond emissions savings and work creation, such as other natural capital improvements 
and support for First Nations communities. For more information on natural capital and the 
need for developing consistent measuring tools, see ClimateWorks’ Natural Capital 
Roadmap (2019).  

Mechanism for maximising private sector involvement: 
Develop a carbon fund that has a built-in mechanism for valuing natural capital in order to 
capture and quantify a wider range of co-benefits from carbon farming. This can also 
provide an opportunity to pilot emerging commercial efforts to drive down the cost of 
measuring natural capital. 

 
Structural interventions to achieve lasting change: 
Develop state or territory level strategic plans that provide direction and guidance for 
transitioning from native forest logging to carbon forestry opportunities. 
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FOCUS AREA TWO 
Reduce business and household costs 
 
Governments can realise multiple dividends by targeting energy efficiency 
improvements for businesses and households. Energy efficiency upgrades 
generate economic activity and jobs, while improving long run productivity. 
Efficiency upgrades reduce energy bills, reduce emissions, and improve health 
outcomes. 
 
Efficiency upgrades will also reduce the strain on electricity and gas networks. 
Australia’s East Coast gas network faces a supply shortfall due to the rapid 
growth of LNG exports, which is likely to push up prices (AEMO 2020b). 
Efficiency measures have largely been overlooked in addressing this, despite 
there being the potential to cut Australia’s gas demand by 25% by 2030 
(ClimateWorks 2017). 
 
Energy efficiency upgrades can be quickly implemented as distinct fiscal 
measures, or as additions to existing building stimulus packages, such as 
Western Australia’s housing construction priority, or New South Wales’ $250 
million maintenance investment on public assets like social housing. Efficiency 
upgrades will stimulate jobs in construction, trades and retail, all of which have 
been impacted by the crisis. 
 
Improving energy efficiency is fundamental to achieving net zero emissions 
across all sectors of the economy, and assists in demand management, which 
reduces exposure to price spikes. The potential for improvement is particularly 
high in Australia: Australia is ranked 18 out of 25 of the world’s top energy 
consuming nations for energy performance (American Council for an 
Energy-Efficient Economy 2018). Improving energy efficiency also presents the 
greatest potential for emissions reductions this decade. In ClimateWorks’ 
scenarios aligned to 2 degrees of warming, the energy performance of residential 
buildings improves by 44-48% between now and 2030, and 16-25% for 
commercial buildings. In industrial sectors, there is a decline in energy use of 
4-10%, despite increasing levels of production.  
 
Reducing energy demand is the best first port of call for reducing emissions 
(Finkel 2020) but achieving emissions reductions in line with net zero by 2050 
means increased uptake of renewable electricity is also needed. Solar 
photovoltaic systems, on-site storage, and electric vehicle charging rollouts can 
all assist in reducing the overall energy use, costs and emissions of a building or 
business. Scenarios aligned to 2 degrees of warming show a 85-116% increase 
in solar PV generation between 2020 and 2030. Only 27% of suitable homes in 
Australia are equipped with solar PV systems (ABS 2020c). 
 
The energy and emissions outcomes of efficiency upgrades can also be 
strengthened by improved energy management, both via behaviour changes and 
management technologies. This includes digital platforms for consumer energy 
trading, sub-metering, emerging demand response opportunities, and the 
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installation of smart energy systems in all types of buildings (Energy Efficiency 
Council 2017). The installation of smart systems has a strong job creation 
multiplier, estimated at 8.5-11.6 per $1m invested (McKinsey 2020).  
 
Table 4 outlines key opportunities to reduce household and business costs that 
also have high job multipliers and will improve state and territory preparedness 
for the net zero transition. The figures draw upon leading international and 
domestic economic analysis conducted in the COVID-19 recovery context, and 
ClimateWorks’ Decarbonisation Futures modelling.  
 
The capital investment between 2020 and 2030 associated with these energy 
improvements are substantial, especially with regard to upgrades to commercial 
and residential buildings. The vast majority of this investment can be made by the 
private sector. For many efficiency upgrades, such as improving ceiling 
insulation, draft sealing and lighting, the payback period on investment is short 
(Sustainability Victoria 2016).  
 
The public sector role is to enable the private sector to capture the benefits 
available. This can be done through financial mechanisms to overcome the initial 
capital cost barrier and incentive action for middle income households and 
businesses, and through direct grants and funding for low income households 
and social housing.  
 
Multiple options exist for states and territories to enable private sector 
investment, including through existing efficiency schemes, Environmental 
Upgrade Agreement legislation or matched funding for upgrades.  
 
Existing efficiency schemes include the tradable certificate schemes in NSW and 
Victoria, and direct obligation schemes in SA and the ACT. The ACT Energy 
Efficiency Improvement Scheme (2019) delivered $240 million in lifetime benefits 
from a $60 million cost to energy retailers. The program has provided 74,000 
homes and businesses reductions to their energy bills. As part of recovery 
efforts, governments could increase the ambition and scope of these programs 
to capture a greater number of upgrades and increase the discount to 
consumers. 
 
Other options include developing and advertising Environmental Upgrade 
Agreements (if not already in place), or expanding existing EUA legislation to 
capture a wider range of efficiency options. These allow property owners to pay 
back costs of renovations at low interest through council rates. Matched funding 
also has strong precedent; the Victorian Government’s gas efficiency grant 
scheme, for example, mobilised $2 million in private investment through matched 
funding, achieving significant cost and emissions reductions in the process 
(Sustainability Victoria 2020).  
 
The economic multipliers of public sector interventions are high, with estimates of 
$2.2 for every dollar invested in improving residential and industrial energy 
efficiency (McKinsey 2020).  
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Table 4:  Investment opportunities to reduce business and household costs 

Investment 
opportunities 

Job multiplier 
(jobs created 
per $1m in 
spending)  7

Scale of uptake in Australia 
by 2030 aligned to 2 
degrees of warming  8

Capital investment required 
(public and private) in Australia 
by 2030 in scenario aligned to 
2 degrees of warming  9

Renovations that 
include energy 
efficiency and 
electrification 
upgrades for 
existing homes  10

9.8 - 12.8  41-44% improvement in 
energy performance vs 2020 
levels 

$221b 

Construction of 
new energy 
efficient electric 
homes  11

6.6 - 13.7  51-56% improvement in 
energy performance vs 2020 
levels 

$457b 

Construction of 
new energy 
efficient 
commercial 
buildings and 
renovations that 
include energy 
efficiency 
upgrades for 
existing buildings

 12

5.3  16-25% improve in energy 
performance vs 2020 levels 

$491b 

Energy efficiency 
and electrification 
for industry 

8.5 - 12.2  4-10% decrease in industry 
energy use on 2020 levels 

$16.5b ($6b in mining, $7b in 
manufacturing, and $3.5b in 
other industry) 

Solar PV and 
battery storage 

10 
 

22-26 TWh solar PV capacity 
(85-116% increase on 2020 

$8.7b for solar PV, $1.0b for 
residential storage, $905m for 

7 Estimated job multipliers for renovations to existing homes and energy efficiency 
upgrades for industry from McKinsey (2020) and was analysis conducted for a 
European nation (figures converted to AUD equivalent from EUR); estimated job 
multiplier for the construction of new energy efficient electric homes from IEA (2020); 
estimated job multiplier for commercial building renovations and new construction 
from AlphaBeta (2020) and refers to public buildings specifically; estimated job 
multiplier for Solar PV and battery storage rollout from EY (2020) 
8 ClimateWorks (2020a) 
9 ClimateWorks (2020a)  
10 Investment figures for residential and commercial buildings capture both the 
incremental capital costs of energy efficiency and electrification improvements, as 
well as the underlying business-as-usual cost of construction (for new buildings) and 
the cost of refurbishment (for existing buildings) 
11 See footnote 9 
12 See footnote 9  
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rollout   levels), 1.2 GW residential 

storage, 1.1 GW commercial 
storage 

commercial storage 
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Opportunity: Residential energy efficiency and electrification retrofits  
 
The average Victorian house has an energy rating of just 1.8 stars (Sustainability Victoria, 
2019) with similar low standards found across Australia. Poor energy performance costs 
residents, causes health issues, and generates avoidable emissions.  
 
ClimateWorks’ Decarbonisation Futures modelling finds that the energy performance of 
existing housing improves by an average 41-44% in the next decade for Australia to be on 
track for net zero emissions by 2050. Preliminary analysis by ClimateWorks Australia 
indicates that a residential energy efficiency/electrification program aligned to this level of 
improvement could generate 50,000 job years of employment by 2025. The job created would 
primarily be in the construction and trades sector, which has been heavily impacted by the 
economic crisis. 
 
The capital investment aligned to net zero by 2050 is substantial - in the order of $221 billion - 
but the vast majority of this can be made by the private sector. Small scale retrofits such as 
improving ceiling insulation, draft sealing and lighting can be paid off through lower utility bills 
in a short period of time. One economic recovery package approach would be a combination 
of zero or low interest loan mechanisms for middle and higher income households and 
businesses (to provide an incentive for action), and direct grants for low income households 
and social housing.   
 
Household and business investment in loan schemes could be bolstered by government 
commitments to set energy standards and mandatory energy performance disclosures in the 
future, increasing the attractiveness of acting now when the cost of borrowing is cheap. 
 
AlphaBeta (2020) estimates that over the next three years, $1.25 of private investment can be 
leveraged for every $1 of public funding in residential building retrofits. This proportion will 
likely increase as household finances are restored.  
 
Mechanism for maximising private sector involvement: 

● Provide grants to low income households and social housing for small scale 
renovations such as improved insulation, draft sealing and insulation. 

● Expand and advertise Environmental Upgrade Agreements (which allow costs to the 
property owner to pay back costs at low interest through council rates ). 13

 
Structural interventions to achieve lasting change: 

● Commit to mandatory minimum energy standards for residential rental properties to 
bridge the current energy efficiency gap between leased and owner-occupied 
properties (Environment Victoria 2017; Morgan 2019). 

● Introduce/expand mandatory energy performance disclosure obligations at point of 
sale/lease for residential buildings. 

13 See, for example: 
https://www.energy.vic.gov.au/energy-efficiency/environmental-upgrade-agreements 
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FOCUS AREA THREE 
Support new low-carbon industries 
The transition to a net zero emissions world presents an opportunity for Australia 
to capitalise on comparative and competitive advantages in cheap renewable 
energy and critical mineral resources such as lithium . These advantages can be 14

developed into new industries with global export potential, and can decarbonise 
existing key export industries (Garnaut 2019). 
 
ClimateWorks, in partnership with Climate-KIC Australia, is currently convening 
the Australian Industry Energy Transitions Initiative to identify decarbonisation 
and new development opportunities across five supply chains that collectively 
contribute more than a quarter of Australia’s annual greenhouse gas emissions 
and generate exports worth around $160 billion . These include steel, aluminium, 15

liquified natural gas, other metals (such as lithium, cobalt and nickel) and 
chemicals (including explosives and fertiliser). The initiative is investigating 
opportunities in renewable hydrogen and ammonia production, green metals and 
the lithium battery supply chain. 
 
Additional low carbon export opportunities exist in anti-methane livestock 
solutions, electric vehicle manufacturing, and second and third generation 
biofuels production. Developing these industries will require a combination of 
accelerated research, development and demonstration (RD&D), as well as 
flagship projects that can demonstrate industry potential and market and policy 
environments that are conducive to growth. 
 
While not an export industry, Australian states and territories also have an 
opportunity to develop their circular economy industries, which can generate 
jobs, improve productivity and reduce emissions. For circular economy 
investments, the jobs created from new facilities can continue indefinitely: 9.2 
jobs are generated from every 10,000 tonnes of waste that is recycled, as 
compared to 2.8 jobs for that which is sent to landfill (Infrastructure Partnerships 
Australia 2020). 
 
Historically, private sector investment in research and development decreases in 
times of recession (Harvard Business Review 2009). This is despite the increased 
need for innovative solutions to improve productivity and generate new markets, 
industries and jobs. States and territories can quickly mobilise research through 
world-class universities and facilities such as the CSIRO (Commonwealth 
Scientific and Industrial Research Organisation), Cooperative Research Centres, 
and industry-led research initiatives. Governments have highlighted research and 
innovation as key priorities of COVID-19 stimulus plans, such as the NSW 
commitment of $48.2 million for the Tech Central precinct in Sydney.  
 

14 This competitive advantage is being collaboratively developed at the national level 
by Resource Ministers through the National Critical Minerals Development Roadmap.  
15 For more information on the Australian Energy Transitions Initiative, visit: 
https://energytransitionsinitiative.org/ 
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Increasing public and private investment in research can have high job 
multipliers. Clean technology research is estimated to generate up to 20 jobs per 
$1 million of public investment with the potential to create 2,000 jobs in the next 
three years (AlphaBeta 2020). Government expenditure can specifically target 
Australia’s current weakness in translating research to industry settings (ACOLA 
2015).  
 
Flagship industry projects, such as those for low emissions steel production, 
would be best targeted at locations with existing large industrial workforces. This 
includes locations such as the Hunter Valley in NSW and Central Queensland 
(Grattan Institute 2020). Jobs would be created across a broad range of 
professions from construction to engineering to factory workers, and can assist 
with the structural unemployment in these communities related to the transition 
away from coal.  
 
Once government support has proven the feasibility of new industries and 
technologies, increasing private investment can be leveraged. Well designed 
government flagship projects ensure that little to no government support is 
required into the future. This is evidenced by ARENA’s work with large scale solar 
which advanced commerciality by five years, producing 2,300 jobs with $92 
million committed to 12 projects. After this initial support, grants were no longer 
required for projects to be commercial (ARENA 2020a). 
 
Table 5 outlines the potential for key low-carbon industries over the 
medium-to-long term. The opportunities range in size, from 5,000-20,000 jobs by 
2050 for renewable ammonia to over 280,000 jobs by 2050 for biofuels .  16

 
For some of the industries outlined in Table 5, governments have begun 
movement toward capturing these opportunities, such as Western Australia’s $10 
million Renewable Hydrogen Fund. But this is only a fraction of the investment 
required. Under existing initiatives, Australia is on track to only produce just 
0.06% of its potential market by 2025 (Acil Allen Consulting 2018).    

16 Scaling Australia’s biofuels industry in a sustainable way relies on ensuring second 
and third generation feedstocks (which do not compete for land with other land uses) 
and, in the case of feedstocks sourced from waste streams, do not detract 
substantially from other uses. See ARENA and CEFC (2019) for more details.  
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Table 5: Low carbon industry potential in Australia 

Low carbon industry  Potential industry size 

Renewable hydrogen  2,800 jobs and $1.7b in value by 2030 (Acil Allen Consulting 2018) 

Lithium value chain capture  28,771 jobs and $297b in value by 2025. This would require 
approximately $34.1b in capital investment (RDA 2018) 

Cobalt production  Australia produces 4% of global cobalt, despite having 17% of the 
world’s resources (OCE 2019) 

Green steel  25,000 jobs and $65b in exports per annum by 2050 . This would 
require approximately $195b in capital investment (Grattan Institute 
2020) 

Green ammonia  5,000-20,000 jobs by 2050 (Grattan Institute 2020) 

Advanced biofuels  22.9-27.8 Gigalitres production, 285,000-345,000 jobs, and $18-24b of 
value created per annum by 2050 (ClimateWorks analysis). This would 
require over $25-30 billion in capital investment for production facilities 
(ARENA and CEFC 2019) 

Anti-methane livestock 
solutions 

$1.7b net present value of investment by 2030 (Investor Group on 
Climate Change 2020), 1200 jobs by 2023 in South Australia alone for 
anti-methane red seaweed production (CSIRO 2020) 

Circular economy  17,000 jobs and $210b in value by 2048 (KPMG 2020) 

 

Opportunity: Lithium Battery Value Chain 
 
Australia has the world’s third largest reserves of lithium and currently produces nine of the 
ten elements required to produce lithium-ion batteries (Regional Development Australia 
2018). Most analysts expect international demand to double by 2025 (Climate Change 
Authority 2020), but Australia currently earns just 0.53% of the end value of our lithium ore. 
One tonne of raw lithium has a value of $750 USD, while the value of the batteries created 
from that tonne is $144,000 (Stanford 2020). 
 
It is estimated that by 2025, Australia will capture just $10 billion of the value chain without 
government support. However, if Australia expands involvement along the supply chain, an 
additional $297 billion could be captured. While over 99% of Australia’s lithium deposits are 
in Western Australia, other states and territories may have comparative advantage in 
processing lithium and the production of lithium batteries.  
 
The creation of a lithium battery industry in Australia could be facilitated in various ways. One 
potential lever is the creation of a reservation policy that would stipulate a proportion of 
lithium mined in Australia be designated for domestic use, giving Australia access to lithium 
at a rate below export parity. A dedicated co-investment fund between states and territories 
could also maximise Australia’s potential and ensure jurisdictions capture their comparative 
advantages in the value chain. 
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Capturing around 12.8% of the end value of lithium is estimated to create 100,698 new 
energy metals sector jobs, 28,771 of which are direct full time employment, by 2025 (RDA 
2018). The International Energy Agency (2020) estimate 5-12 jobs will be created for every 
US$1 million invested in battery manufacturing. 
 
Mechanism for maximising private sector involvement: 
Co-investment between states and territories in a strategic fund focused on Australia 
capturing a greater proportion of the lithium value chain. 
 
Structural interventions to achieve lasting change: 
For Western Australia: developing a strategic vision for lithium in the state and employ a 
reservation policy in which a proportion of lithium mined in the state or territory is designated 
for domestic use. 

 
 

Opportunity: Green Hydrogen Production  
 
Western Australia, Tasmania, Victoria, Queensland, South Australia and the Federal 
Government have all released hydrogen strategies. Western Australia has a $10 million 
Renewable Hydrogen Fund, and South Australia has allocated $17 million in grants and $25 
million in loans to four hydrogen production projects. 
 
However, to capture Australia’s export potential for green hydrogen (hydrogen produced 
using renewable electricity and water), efforts need to be accelerated. Australia has the 
potential to produce 500,000 tonnes of green hydrogen per annum by 2030, capturing 
10-20% of Japan and Korea’s hydrogen demand. Under existing initiatives however, 
Australia is on track to produce just 3,000 tonnes by 2025. Australian hydrogen exports could 
contribute $1.7 billion and 2,800 jobs to the national economy by 2030 (Acil Allen Consulting 
2018). 
 
State and territory guidance can help steer the hydrogen industry toward green hydrogen, 
such as through the creation of a formal certification system for hydrogen produced with 
renewable energy. Investments in flagship production projects can accelerate economies of 
scale, and make progress toward achieving the Federal target of ‘H2 under $2’ (the cost of 
hydrogen to be below $2 a kilogram) for green hydrogen. Achieving this in a short period of 
time will be necessary for Australia to remain internationally competitive. The European Union 
is targeting the current cost difference between fossil-fuel generated hydrogen and green 
hydrogen, installing 6GW of renewable hydrogen electrolysers by 2024 and 40GW of 
renewable hydrogen electrolysers by 2030 (European Commission 2020).  
 
State and territory spending on end use demonstration projects (such as for industrial heat 
and heavy road freight transport) will also assist in catalysing demand. Green hydrogen will 
unlock new Australian industries, such as green steel which the Grattan Institute (2020) 
estimates could provide 25,000 jobs and $65 billion in annual exports. 
 
The appetite for government co-investment is evident in ARENA’s recent $70 million 
renewable hydrogen funding round (ARENA 2020b). The round received over 36 applications 
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representing over $3 billion in combined project value. The AlphaBeta (2020) highlights pilot 
green hydrogen projects as having the highest ratio of leveraged private investment per $1 of 
government investment –$4 – from a list of twelve potential economic recovery measures. 
 
Mechanism for maximising private sector involvement: 
Coordinate investments and contracts through the green hydrogen value chain – from 
production, through distribution and storage, to transport and end users domestically and 
abroad (such as in Japan and Korea) – to ensure supply and demand can efficiently meet. 
 
Structural interventions to achieve lasting change 
Create a formal ‘green’ certification system for hydrogen produced with renewable energy. 
Set state or territory green hydrogen production targets.  

 

Opportunity: Research, development, demonstration and extension for anti-methane 
livestock solutions 

Meat and Livestock Australia (2020) have set a target to be carbon neutral by 2030. This goal 
aims to ensure Australia’s red meat industry stays competitive, both in terms of international 
exports and domestic demand, as the world undertakes the transition to net zero emissions. 
The Technology Investment Roadmap (2020) has also outlined reducing agriculture methane 
emissions as a key priority for 2020 to 2022. 

To achieve such a target, or any substantial decrease in livestock emissions, further 
development of anti-methane solutions is needed. CSIRO (2019) is undertaking research, 
development and demonstration of one such solution: a red seaweed feed supplement.  

Australia has ideal growing conditions for the seaweed, with the potential to become a major 
export commodity, and generate regional jobs and growth. Despite this, there is no strategic 
plan in place for industry development (CCA 2020). Jobs created would be in both highly 
skilled research roles, as well as non-specialised workers on seaweed farms. 

In South Australia, a partnership between the SA State Government, seaweed feed business 
CH4 Global, and the Narungga Nation Aboriginal Corporation, has led to the development of 
commercial-scale red seaweed cultivation and processing within the Narungga native title. 
The project, which will employ Narungga people, is expected to generate 1200 new jobs for 
South Australia (CSIRO 2020).  

Mechanism for maximising private sector involvement: 
Target investments at linking research programs to private companies that can 
commercialise and scale red seaweed projects.   
 
Structural interventions to achieve lasting change: 
Develop state strategic plans for reducing livestock emissions in line with intentions set by 
the Federal Government in the Technology Investment Roadmap and with Meat and 
Livestock Australia’s carbon neutral by 2030 target. 
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FOCUS AREA FOUR 
Invest in education and training 
 
Boosting education and training programs has high job creation effects (as high 
as 20.1 jobs per $1m invested (AlphaBeta 2020).This is especially true in the 
current crisis due to the significant impact that the pandemic has had on the 
tertiary and vocational education sectors (Crikey 2020; Universities Australia 
2020). Increased and subsidised education offerings will improve the economic 
situation of both those receiving the training and the institutions providing them. 
Human capital investments also make significant contributions to boosting an 
economy’s productivity (RBA 2015).  
 
States and territories are looking at education in their COVID-19 recovery plans. 
In New South Wales a review of TAFE and the Vocational Education and Training 
(VET) sector is taking place, and in Queensland, the state government will invest 
$20 million in a renewable hydrogen Apprenticeships Centre and $23 million in a 
renewable energy training facility. The Federal Government’s ‘job trainer’ 
program presents a timely opportunity for states and territories to receive 
co-financing for this form of stimulus (The Guardian 2020b).  
 
In 2019, firms were having greater difficulty finding suitable labour than they had 
at any time since before the Global Financial Crisis (RBA 2019b). This combined 
with structural unemployment from the COVID-19 recession presents an ideal 
environment for investment in training that can prepare unemployed or 
underemployed workers for roles in which skill shortages exist. 
 
As low emissions technologies become more prevalent and cheaper, the skills 
and knowledge required in many industries will shift. Investments in these new 
skills ahead of the curve will mean a ready workforce awaits these changes and 
the opportunities they present.   
 
One sector for which there are current skill shortages is the renewable energy 
sector. Over 33% of the causes for recruitment difficulty in renewable energy is a 
lack of specific experience, in roles such as construction managers for large 
scale projects, electrical engineers, grid engineers, electricians, roofers and 
electrical trade assistants (CEC 2020). Research from the University of 
Technology Sydney’s Institute of Sustainable Futures (2020) shows that the 
renewable energy industry could create an additional 20,000 jobs by 2025, or 
lose 11,000 jobs by 2022 depending on government policies. 
 
There is also evidence of significant knowledge and skills gaps throughout the 
building value chain around energy management and efficiency (Acil Allen 
Consulting 2017). Energy efficiency knowledge was deemed insufficient in 
tradespeople, building certifiers, surveyors, HVAC professionals, builders, 
architects, designers, real estate agents and strata managers. 

Investments in renewable energy and energy efficiency education can build upon 
existing government offerings, such as the NSW Government’s energy 
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management courses, and the safety courses offered as part of Victoria’s Solar 
Homes program. 
 

Opportunity: Renewable Energy Training 
 
Research from the University of Technology Sydney’s Institute of Sustainable Futures (2020) 
shows that depending on government policies, the renewable energy industry could create 
an additional 20,000 jobs by 2025, or lose 11,000 jobs by 2022. Achieving a growth of 20,000 
people requires addressing key skill shortages.  
 
Net zero emissions aligned training programs have very high job and economic multipliers per 
dollar spent (AlphaBeta 2020), and can provide targeted funding for vocational and tertiary 
institutions heavily impacted by COVID-19. States and territories can also maximise the 
efficacy of the programs by consulting with industry to ensure the offerings meet identified 
skill shortages and may seek co-investment from the private sector through this process. 
Governments can also increase the attractiveness of such education offerings by providing 
longer term confidence in the industry through renewable energy targets and forward planned 
build outs of renewable generation. 
 
The Victorian Government, as part of its Solar Homes program, currently offers a free 
accredited training course on working safely in the solar industry with more courses planned. 
Victoria could develop this further, while other states could establish their own free or 
subsidised renewable energy training programs. 
 
Mechanism for maximising private sector involvement: 
Seek industry co-investment and consultation to tailor education offerings so they meet 
specific skill shortages.  
 
Structural interventions to achieve lasting change: 
Provide policy certainty (through renewable energy targets or planned renewable energy 
zones to create an environment that makes renewable energy training a safe and attractive 
choice for potential employees. 
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Conclusion 

The COVID-19 economic crisis is ongoing and evolving. While states and 
territories act to mitigate the short term effects of shocks as they arise, they can 
also lay the foundations for long term recovery to full employment and higher 
standards of living. Governments can do this by investing in measures that 
improve productivity and fast track the development of new globally competitive 
industries that leverage state and territory competitive and comparative 
advantages.  
 
Government recovery packages will shape the Australian economy between now 
and 2030, by which point significant emissions reductions are needed in order for 
states and territories to achieve their net zero commitments by 2050. Considering 
emissions outcomes in recovery efforts will significantly reduce the cost for 
states and territories in meeting these long term goals.  
 
This report, along with ClimateWorks’ Decarbonisation Futures report, 
demonstrates that net zero by 2050 is doable for states and territories, but it is 
subject to policy willingness and prudent investments.  
 
This report has identified investment opportunities that meet both recovery and 
emissions objectives, and makes recommendations as to how to best maximise 
the potential of the interventions. These investments will address key market 
failures and generate jobs and exports that set up Australian economies to 
flourish in a low carbon world.  
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