OUTLOOKS_

Australia's National Hydrogen Strategy

In 2019 the Council of Australian Governments’ (COAG) Energy Council released a National Hydrogen
Strategy (ANHS") to address the hydrogen economy, and similar strategies have been following in most
States and Territories in the Federation. A key difference with other national hydrogen strategies is the
real prospect of becoming a major exporter of zero-carbon hydrogen and hydrogen derivatives to coun-
tries including Japan, South Korea and Germany who have already expressed strong interest in sour-
cing hydrogen from Australia. Australia’s potential as a major renewable hydrogen exporter relies on:
abundant and high-quality renewable energy resources; plentiful supply of low-cost land in areas of high
renewable resource; and an existing, highly-developed energy export ecosystem.

Nel 2019 il Council of Australian Governments’ (COAG) Energy Council ha pubblicato la National Hydrogen Strategy per
arrivare ad un’economia dell’idrogeno, e strategie simili sono state adottate nella maggior parte degli Stati e dei Territori
della federazione australiana. Una differenza essenziale rispetto ad altre Strategie nazionali € la prospettiva concreta
di diventare un grande esportatore di idrogeno verde e dei suoi derivati, verso paesi come il Giappone, la Corea del
Sud e la Germania, che hanno gia espresso un forte interesse in questa direzione. Il potenziale dell’Australia si basa
sull’abbondanza di fonti rinnovabili di alta qualita; grande disponibilita di terre a costi contenuti in zone ricche di risorse
rinnovabili, ed un sistema di infrastrutture per I'esportazione di energia molto sviluppato.
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ustralia, like many coun-

tries, has developed a Na-

tional Hydrogen Strategy

(ANHS) to address the re-
surgent prospect of a hydrogen econ-
omy. The ANHS was released in 2019
by the Council of Australian Govern-
ments’ (COAG) Energy Council, and
has been followed by similar strategies
in most States and Territories in the
Federation. The ANHS examines how
hydrogen can play an increasing role
as an energy vector in various sectors
of the economy, and how domestic hy-
drogen generation can contribute. The
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Strategy also examines the areas need-
ing to be addressed in the development
of the hydrogen economy, and the role
of industry and governments (at all lev-
els) required to make this happen. A
key difference with other national hy-
drogen strategies is that Australia has
a real prospect of becoming a major
exporter of zero-carbon hydrogen and
hydrogen derivatives (such as ammo-
nia) to help meet demand from coun-
tries including Japan, South Korea and
Germany who have already expressed
strong interest in sourcing hydrogen
from Australia. The reasons behind

Australia’s potential as a major renewa-

ble hydrogen exporter are threefold:

o abundant and high-quality renew-
able energy resources (some of the
best in the world),

« a plentiful supply of low-cost land
in areas of high renewable re-
source, and

« an existing, highly-developed en-
ergy export ecosystem.

Solar PV and wind are now the cheap-
est forms of electricity generation in
Australia, with a levelized cost of elec-



tricity around US$30 per MWh®. In the
most recent reverse auction in the Aus-
tralian Capital Territory, the 14-year
agreed feed-in tariff was below this level
in real terms*. Australia is now install-
ing solar and wind at the most rapid
rate per capita of any country, at a level
10 times faster than the world average®.

Cheap renewables and other
comparative advantages

Cheap renewables therefore provide
Australia with a clean energy cost ad-
vantage. In addition, some of the best
solar and wind resources are co-located
and complementary, such as in the north-
west of the country where the wind often
blows at night. These areas are largely
desert environments, where land is rela-
tively cheap. Therefore land-intensive re-

newable generation such as wind has rela-
tively low land costs. Furthermore, these
abundant renewable resources are often
located side-by-side with major mineral
deposits, such as Australias world-class
iron ore reserves in the Pilbara region
of northwestern Australia. The export
infrastructure for these minerals and
the extensive oil and gas reserves of the
northwest therefore provide a launch
pad - the experience from which can
be applied directly to hydrogen exports.
Further, hydrogen and renewable en-
ergy co-production onsite with world-
class mineral reserves creates an enor-
mous capability to value-add and create
refined metals (iron, steel and alumin-
ium) to generate a new export oppor-
tunity for green metals with embedded
renewable energy.

At the Australian National Univer-

sity Energy Change InstituteS as part
of our Grand Challenge Zero Carbon
Energy for the Asia-Pacific’” we have
established the magnitude of the op-
portunities presented by these com-
parative advantages. We carried out
calculations assuming that the world
demand for Australian energy will re-
main the same, as will the demand for
processed iron, steel and aluminium
metals from its mineral exports.

We then take Australia’s current en-
ergy exported in fossil fuels (coal and
gas) and project that in future this will
be exported as renewable energy. We
assume that 20% of this energy will be
exported as electricity (through high
voltage, direct current undersea ca-
bles) such as is being proposed by Sun
Cable’s Australia-ASEAN Power Link®
which has recently achieved major
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project status with the Australian Gov-
ernment. The remaining 80% we as-
sume will be exported as hydrogen or
hydrogen derivatives, such as the am-
monia export terminal being proposed
by the Asian Renewable Energy Hub®
which has also achieved major project
status. Under this scenario, Austral-
ia would export about 420 TWh per
year of electricity direct to Asia, and
about 50 Mt per year of green hydro-
gen while using 3,300 TWh per year of
electricity in its production.

Next we assume that Australia’s cur-
rent iron ore and alumina/bauxite
exports are processed onshore using
renewable electricity and/or hydro-
gen reduction to produce green steel
and green aluminium. This would
generate a new export industry of
510 Mt per year of green steel and
18 Mt per year of green aluminium
(compared to 6 Mt and 2 Mt domes-
tic production per year respectively).
Furthermore, it would require a fur-
ther 2,300 TWh a year of renewable
electricity for the refining processes
and to create the necessary hydrogen.
That brings the total renewable ener-
gy production needed for both ener-

gy and green metal exports to around
6,000 TWh per year. By comparison,
this is almost 23 times Australia’s cur-
rent annual electricity generation of
264 TWh per year™.

The Technology Investment
Roadmap

The land area required is also signifi-
cant. We assume a 50:50 ratio of so-
lar PV and wind, with the land area
dominated by the wind requirements.
The 6,000 TWh per year of renewable
electricity would need a land area of
about 130,000 km? (or 1.7% of Aus-
tralia’s land mass). While this may ap-
pear large, it is similar to the area used
for forestry and less than a tenth of the
area used for agriculture'’, and is locat-
ed in regions of relatively low land use.

A Crucial factor

A crucial factor is whether renew-
able hydrogen can be produced at
sufficiently low cost to displace other
energy sources and fit the projected
demand trajectories. For example,
Japan’s 2017 Basic Hydrogen Strate-

gy'? projects US$1.30 per kg for the
delivered cost of hydrogen by 2050.
In a study performed by Australia’s
Commonwealth Scientific and Indus-
trial Research Organisation (CSIRO)
the cost of hydrogen production at
the best Australia locations could be
as low as US$1.60 per kg by 2025".
The Australian Government has re-
cently released a Technology Invest-
ment Roadmap' which has set a
‘stretch goal’ of producing hydrogen
for $1.40 per kg.

It remains to be seen whether Aus-
tralia’s comparative advantages in
producing renewable hydrogen will
be realised as technological and eco-
nomic advances continue to drive
down costs. Crucial to this process
will be government planning and
policy to help accelerate the adop-
tion of renewables, as well as sup-
port the development of the nascent
hydrogen economy. The Australian
National Hydrogen Strategy and the
Technology Investment Roadmap are
important, but are just the beginning
of the measures needed along the way.
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