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INVESTING IN AUSTRALIA'S
NET ZERO FUTURE

Australia’s energy transition is underway, with consumers,
governments and industry increasingly recognising the value

of renewable energy.

Australia’s electricity system is rapidly
evolving. Solar photovoltaics (PV) and
wind are now the cheapest sources
of new electricity supply, and more
Australian consumers and businesses
are installing distributed energy
technologies'.

Clean hydrogen is emerging as a
solution for energy uses that are not
well suited to electrification. We are at
the start of what will be a multi-year
journey to clean hydrogen becoming
commercially viable. While there are
deployments of hydrogen produced
from renewable energy in Australia,
further support is needed to realise
the opportunities.

On the demand-side, fuel switching
in industry and transport has lagged
supply-side progress in shifting

to renewables, with these sectors
accounting for approximately 80%

'GenCost 2021-22 Report, CSIRO, July 2022, p58

of final energy use in Australia. A key
challenge for industry is the need
for high-temperature heat, with the
required technologies still some way
from commercialisation.

>

As the penetration of renewable
energy increases, the challenges
become more complex.

ARENA's expertise, deep

understanding of the energy sector N
and willingness to fund innovative

and ground-breaking projects

means we provide a pathway to
commercialisation for many new

technologies and businesses that

might otherwise struggle to get off

the ground or be potentially lost to

overseas markets.

Our Investment Plan sets out our
approach, our strategic priorities
and how to apply for ARENA funding.

You can also read about our:

purpose, operating context,

key activities and performance
measures for the next four years
in our Corporate Plan.

principal objectives for the
provision of financial assistance,
including our strategic priorities, in
our General Funding Strateqy.

achievements and outcomes to
date in our latest Annual Report.
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P ABOUT ARENA

The Australian Renewable Energy
Agency (ARENA) was established by
the Australian Government in July
2012 under the Australian Renewable
Energy Act 2011.

Our vision is to support the global
transition to net zero emissions

by accelerating the pace of
precommercial innovation, to the
benefit of Australian consumers,
businesses and workers. To achieve
this vision, our work is focused on
delivering ARENA's purpose: to support
improvements in the competitiveness
and supply of renewable energy
technologies by providing financial
assistance and sharing knowledge,

to accelerate innovation that benefits
all Australians.

The impact of our work is significant.
Since 2012, we have been instrumental
in building the foundation of the
renewable energy ecosystem in
Australia. In our first ten years,

ARENA has invested $1.86 billion in
628 renewable energy projects, with

a total project value of $8.05 billion.
This means that for every dollar of
Commonwealth funding third parties
have invested $3.32.

FIGURE 1 ARENA AT A GLANCE - FUNDING COMMITMENTS TO PROJECTS 2012-2022
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* Includes $567 million contributed to
projects inherited by ARENA in 2012.

The Government made the
Australian Renewable Energy Agency
Amendment (Powering Australia)
Regulations 2022 in July. The new
regulations expand ARENA's mandate
to allow the agency to support
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Technologies) Regulations 2022 which
were introduced by the previous
Government in April.

To stay up to date on ARENA,
visit arena.gov.au.

energy efficiency and electrification
technologies that can reduce
Australia’s greenhouse gas emissions.

The latest requlations replace
the Australian Renewable Energy
Agency Amendment (Clean Energy
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ARENA is committed to achieving maximum impact and value from
the projects we fund.

We invest in projects across the innovation chain, from research through to pre-commercial deployment. Our funding is
focused on finding and demonstrating technology solutions that reduce technical and commercial risks and improve Australia's
knowledge and expertise.
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CSIRO
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COMPANIES - INNOVATORS AND ESTABLISHED INDUSTRY

INDUSTRY BODIES & ASSOCIATIONS (INCLUDING AEMO, AER, AEMC, ESB)

When making funding decisions, we consider:

> Is the project technically or > Is there a pathway to
commercially innovative? commercialisation?
> Will it advance knowledge > Will the project help unlock

in the market? future investment? 5
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OUR FUNDING PROGRAMS AND INSTRUMENTS

ARENA's baseline funding is provided
through a number of programs:

> The Advancing Renewables
Program (ARP) funds renewable
energy projects at various
stages of development and
is continuously open for
applications.

> Research support is available
periodically through specific
research and development
programs and strateqic research
initiatives.

We also actively engage with the
marketplace, seeking specific projects
through targeted funding rounds for
projects not eligible for funding under
the ARP.

In addition to committing our baseline
funding to eligible projects, we will
administer additional targeted programs
that support the Government's
Powering Australia plan.

In the lead up to the 2021-22 Federal
Budget, the Government also
announced that ARENA will be able
to provide financial assistance in the

CLEAN ENERGY INNOVATION FUND

ARENA works collaboratively with the
Clean Energy Finance Corporation
(CEFC) to administer the Clean Energy
Innovation Fund (Innovation Fund).

The Innovation Fund is a $200 million
program that provides both debt and
equity finance for innovative clean
energy projects and businesses that
support renewables, energy efficiency
and low emission technologies.
Investments from the Innovation
Fund help eligible projects and
businesses get to the next stage of
commercialisation. The Innovation
Fund does not provide grants.

form of debt and equity for up to $50
million. This decision expands the
types of funding that ARENA is able
to provide beyond grants. We intend
to use these instruments alongside,
or in addition to, grants to provide the
most appropriate type of funding to
innovative projects.

See '‘Before applying for ARENA
funding’ (page 11) for more details.
We also encourage you to go

to arena.gov.au/funding to

stay informed about funding
announcements.

More information on the Innovation
Fund is available at: cefc.com.au/
innovationfund.
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) OUR STRATEGIC PRIORITIES

Our focus is now on the next
phase of technology research,
development, deployment and
commercialisation:

> We will support the transition to
an electricity system powered by
renewables through investment
in technologies that enable ultra
low-cost generation, support
flexible demand, improve the
economics of energy storage and
optimise large-scale integration of
renewable energy

> We will support research,
development and deployment
of technologies that drive the
commercialisation of clean
hydrogen for both domestic and
export applications

> We will support the transition
to low emissions metals focusing
on the steel and aluminium
value chains

> We will use our expertise in grant
funding to deliver additional

targeted programs to support
the Government's Powering
Australia plan.

These priorities reflect an
overarching vision to reduce
emissions by growing the share

of renewables in the electricity

mix, electrifying where possible,
becoming more flexible about when
we use electricity, and developing
solutions for hard-to-abate sectors
where electrification is expensive or
currently not feasible.

FIGURE 3 ARENA'S CORPORATE PLAN

OUR VISION

OUR KEY
ACTIVITIES

DELIVERING ON OUR
PURPOSE

To support the global transition to net zero emissions by accelerating
the pace of pre-commercial innovation, to the
benefit of Australian consumers, businesses and workers

Provide financial assistance for projects that align
with our strategic priorities

i ®

Optimise the
transition to
renewable
electricity

® Enable ultra low-

cost generation
® mprove the

economics of

energy storage

® Optimise large-scale

integration

® Support flexible
demand

Commercialise
clean hydrogen

® Support a viable
clean hydrogen
industry across the
full value chain

Deliver additional targeted programs

e s

Support the
transition to low
emissions metals

® Accelerate the
transition to a low
emissions steel
value chain

® Accelerate the
transition to a low

emissions aluminium

value chain

Decarbonise
land transport?

® Accelerate the
decarbonisation
of urban and
long-distance
land transport

Maximise the value of ongoing projects through effective project
delivery, knowledge sharing and by supporting collaboration

Deliver on our purpose through our capabilities
and cooperation, performance and risk management

2ARENA continues to support innovation in land transport. Focus areas and activities within this strategic 7
priority will be updated in early 2023.



Australia's electricity system is rapidly
evolving. Solar and wind are now the
cheapest sources of new bulk electricity
supply, and significant numbers of Australian
households and businesses are installing
rooftop solar and other distributed energy
technologies. Grid-scale innovations are also

OUR ROLE

ARENA will play an integral role in this
next phase of Australia's electricity
transition. We can help Australia move
towards a lower-cost, largely renewable
electricity system, both on and off the
grid, that is able to meet significantly
higher domestic and export demand. To
do so, we will commit funds to support
innovation that will help to:

OUR FOCUS

Within each of these focus areas, we will
provide funding to support the following
high-impact innovations:

ENABLE ULTRA LOW-COST
RENEWABLE GENERATION

> Increase solar module efficiency
by considering the four key elements
of solar cell design: materials
abundance, low toxicity, stability in
the field and efficiency. Increased
module efficiency would reduce
balance of system (BoS) costs for the
same output, which would further
reduce total installed costs

> Reduce solar PV BoS costs, through
improved module design, solar farm
architecture, the use of automation
to reduce labour costs in the field
and other innovations.

Although our focus is on ultra low-cost
solar PV, we may consider support for
other renewable energy technologies
where they provide a different or
complementary generation profile at
lower cost than current methods.

SUPPORT FLEXIBLE DEMAND

> Demonstrate the potential value of
flexible demand to the electricity
system, including through the
avoidance of additional network and
storage build costs

INNOVATING ENERGY - ARENA'S INVESTMENT PLAN 2022

driving the transition, including increased use
of grid-scale batteries.

Demand for renewable energy generated
electricity is expected to increase significantly
as Australia moves towards a net zero
economy. Key drivers of this demand will

be greater electrification of sectors such as

> enable the ultra low-cost renewable
generation required for the viability
of future industries such as clean
hydrogen and low emissions metals

> support flexible demand to reduce
system balancing costs and help
to optimise the transition to a
renewable energy-based grid

> Demonstrate the technical and
commercial viability of a range
of novel flexible demand options,
including managed charging of
electric vehicles, flexible operation
of hydrogen electrolysers, and other
load shifting technologies in industrial,
commercial and residential settings

> Effectively integrate and
orchestrate novel sources of
flexible demand and supporting
infrastructure and services, such
as demand management systems,
dynamic operating envelopes and
virtual power plants

> Support projects and knowledge
sharing that will inform the
regulatory framework on flexible
demand, such as how it can best
support two-sided markets.

We expect to support demonstration

projects across the commercial, industrial

and residential segments to help make a

broader range of flexible demand services

available to the electricity system.

IMPROVE THE ECONOMICS OF

ENERGY STORAGE

> Deliver electricity storage
solutions at a lower cost and
with lower emissions compared to
alternative dispatchable energy
options through pilot projects,
commercial demonstration and
deployment projects

transport and heavy industry, as well as the
development of an industry for renewable
energy export, in particular for hydrogen.

Further technical and commercial innovation,
as well as market reforms, will be critical to
ensure the electricity system can transition
efficiently and cost-effectively.

> improve the economics of energy
storage to allow for low-cost firming
of electricity supply

> address the integration challenges of
new grid-scale supply and demand to
ensure secure and reliable operation
at high levels of instantaneous
renewables penetration.

> Provide specific technical
improvements, such as faster
ramping and improved support for
inertia and system strength

> Support projects and knowledge
sharing that will inform rule makers,
reqgulators and system operators
about the value that storage assets
can provide, thereby enhancing the
revenue streams and underlying
economics of these technologies.

Our past investments in storage
technologies highlight the role ARENA
can play in supporting technologies as
they progress toward commercialisation.

OPTIMISE INTEGRATION OF
LARGE-SCALE RENEWABLE ENERGY
INTO THE ELECTRICITY SYSTEM

Provide low-cost, reliable system
strength services and lower grid
connection risks. This can be
achieved through new technical
solutions, such as advanced
inverters, to ensure the stability of
the grid as traditional generators
retire or run less frequently

> Inform regulatory reform processes
to accelerate investment in new
generation capacity. For example, by
improving grid connection processes
and reducing transmission constraints.



Clean hydrogen is emerging as a
decarbonisation solution for energy uses

that are not well suited to electrification.
Hydrogen, and its derivatives such as
ammonia, can be combusted to produce heat,
used as a chemical feedstock, stored for long
periods and transported long distances.

OUR ROLE

INNOVATING ENERGY - ARENA'S INVESTMENT PLAN 2022

Global demand for clean hydrogen is
expected to grow significantly over the
decades ahead. Australia is well positioned
to meet this opportunity, given our
abundance of renewable energy resources,
land availability, good export capabilities
and infrastructure, and strong trading
relationships.

While there are deployments of hydrogen
produced from renewable energy in
Australia, support is required to secure a
competitive delivered cost and prove the

technical feasibility and commercial viability

of hydrogen use cases.

We will support industry to find innovative solutions that can help Australia establish a viable clean hydrogen industry and realise our
potential as a significant exporter of clean energy. This will require innovation across the full hydrogen value chain including cheap,
firmed renewable electricity, a step change in electrolyser technology, as well as rapid proving and scaling of hydrogen use cases.

OUR FOCUS

Our long-term aspiration is to scale low-
cost production of renewable hydrogen.
We will look at projects that prove the
technical feasibility and commercial
viability of technologies along the entire
hydrogen value chain. We are also open
to clean hydrogen sources for projects
downstream from hydrogen production
- in storage, compression, transport and
demand use-cases.

Under this investment priority, ARENA
will provide funding to support the
following high-impact innovations:

> Reduce the cost of hydrogen
produced from renewable
energy through technologies
and commercial innovations that
materially lower electrolyser costs,
balance of plant (BoP) costs and
reduce the cost of capital. This
includes projects that help to unlock
the next wave of atscale renewable
hydrogen production, moving from
the ~10 MW scale to the ~100 MW
scale, and enabling a reduction of
electrolyser capital expenditure
(CapEx).

> Research and development to
demonstrate technologies that
address technical challenges along

the rest of the hydrogen value chain,

including storage, compression
and transport (including for
hydrogen carriers).

> Prove the technical feasibility and
commercial viability of hydrogen
use cases through innovations and
activities that replace traditional
fuels with hydrogen. Projects we
fund should help to increase the
diversity and volume of hydrogen
use cases in Australia, such as:

> industrial deployments -
supporting the transition
of domestic ammonia
manufacturing, natural gas uses
and other existing industrial
hydrogen uses, to clean hydrogen

> transport - demonstrating the
viability of hydrogen trucks and
other modes of transport suitable
for conversion to hydrogen fuel
cells, including technologies that
mitigate switching costs

> remote area power systems -
scaling the deployment of clean
hydrogen to provide power in

remote areas, for example projects

proving the security of energy
supply

> export - developing overseas
markets, understanding
key supply chain issues and
validating the scale of potential
overseas buyers.
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Australia is a major global player in the steel
and aluminium value chains, with the iron
ore and bauxite mining industries forming a
significant part of our economy. These value
chains are, however, emissions intensive.

With increasing global demand for low
emissions materials and end products,
Australia faces both a challenge and an
opportunity to meet that demand. We
can lower emissions by decarbonising the

OUR ROLE

We will help Australian industry to reduce
emissions by investing in innovative

and replicable technologies, processes
and commercial models that have

the potential to lower emissions. In
particular, we will fund innovation that
demonstrates options to lower emissions
in the following Australian value chains:

OUR FOCUS

We are looking for projects that
evaluate and demonstrate the
technical and commercial viability of
technologies, processes and pathways
that will support low emissions metals.

We will therefore provide funding to
support the following high-impact
innovations:

ACCELERATE THE TRANSITION
TO A LOW EMISSIONS STEEL
VALUE CHAIN

> Evaluate and demonstrate the
potential emissions reduction
impact of upgrading Australian
iron ore using renewable energy
and novel low emissions iron
and steel making processes and
technologies using renewable
electricity or fuels, including clean
hydrogen

> Reduce barriers to the use of
renewable energy and clean
hydrogen in Australian iron
and steel production, including
innovative technologies and
commercial models.

steel and aluminium value chains through
technological innovation.

> steel - iron ore mining and
processing, iron making and steel
making

> aluminium - alumina refining and
aluminium production.

ACCELERATE THE TRANSITION
TO A LOW EMISSIONS ALUMINIUM
VALUE CHAIN

> Decarbonise alumina refining
through electrification and fuel
switching to clean hydrogen
through demonstrations and
scale-ups

> Reduce barriers to the use
of renewable energy in the
aluminium smelting process,
including through innovations that
enable smelting to be a form of
industrial load flexibility

> Demonstrate the use of other
technologies to electrify and
decarbonise aluminium smelting,
such as inert anodes.

The transition to low emissions metals

is closely linked to our other strategic
priorities. It will require the use of clean
hydrogen in a number of hard-to-abate
industrial processes. Low emissions metals
will also rely on the integration of low-cost
renewable energy and have the potential
to provide load flexibility to support the
transition in the electricity system.

We are also interested in innovation
across different metals value chains and
in the mining and metals processing
sectors, especially where technologies
may be replicable or applicable to the
steel and aluminium value chains.

10
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BEFORE APPLYING
FOR ARENA FUNDING

Our funding is usually provided as a grant. Where a proposal has the
potential for significant commercial success, ARENA funding may
include recoupment rights contingent upon future outcomes. We will
provide further guidance to applicants on which type of funding is
appropriate to your project.

TO FIND OUT MORE ABOUT THE FUNDING OPTIONS AVAILABLE:

Q Check whether your project aligns with the funding program announcements on our website and review the current
program guidelines at arena.gov.au/funding

@ Complete the Eligibility and Alignment Tool at arena.gov.au/eligibility-alignment to check whether your project is eligible.

BEFORE APPLYING, APPLICANTS SHOULD:

Q/ Develop a plan to demonstrate that your project contributes to one of our strategic priorities
@ Consider the potential knowledge value of your project, either to fill knowledge gaps or progress innovation in Australia

@ Assess where your project fits in the innovation chain to see if ARENA is the right place for you to seek funding.

If you've worked through these steps, and want to apply for ARENA funding, get in touch via our website arena.gov.au or
reach out to our business development team at proposals@arena.gov.au.

1



Australian Renewable Energy Agency

Postal Address
GPO Box 643
Canberra ACT 2601

Location
2 Phillip Law Street
New Acton ACT 2601

Further information is available
at arena.gov.au

Engage with us
ARENAWIRE
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This work is copyright, the copyright being owned

by the Australian Renewable Energy Agency (ARENA).
With the exception of the Commonwealth Coat

of Arms, the logo of ARENA and other third-party
material protected by intellectual property law, this
copyright work is licensed under the Creative Commons
Attribution 3.0 Australia Licence.

Wherever a third party holds copyright in material
presented in this work, the copyright remains with
that party. Their permission may be required to use
the material.

With the exception of the Commonwealth Coat of Arms,
ARENA has made all reasonable efforts to:

clearly label material where the copyright is owned
by a third party; and

ensure that the copyright owner has consented to
this material being presented in this work.

Under this licence you are free to copy, communicate and
adapt the work, so long as you attribute the work to the
Australian Renewable Energy Agency and abide by the
other licence terms. A copy of the licence is available at
https://creativecommons.org/licenses/by/3.0/au/.

Requests and enquiries concerning rights
should submitted through ARENA's website at
www.arena.gov.au.
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