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The Thesis

1.

The world will mainly trade embedded clean energy
—that is, energy embodied in energy-intensive
goods (iron, aluminium, silicon, ammonia, etc.).

Most major economies will lack enough cheap
clean energy to meet their future needs. This
will drive the trade in embedded clean energy.

Countries with large comparative advantages
in clean energy production, such as Australia,
can become major low-cost suppliers.




Why will the New Energy Trade
be a trade in embedded energy?



Fossil age

e Transporting energy is cheap.

e Japan is a case in point: minimal domestic
fossil resources, yet can compete in energy-
intensive industries.
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Net zero age

e Transporting energy is prohibitively costly.

e Conversion to intermediaries results in 66-80%
efficiency losses, and is at minimum 3-5 times
more expensive.

e Fact not adequately absorbed, e.g. Japan’s
plans to import H2, and nhow green ammonia.

e Transporting embedded energy (iron,
aluminium, etc.) will remain cheap.



Which countries will have a
comparative advantage in the
trade?
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Price of Energy

® Country A O Country B © Country C

Volume of energy

Country A
has the cheapest resource

Country B
is poorly endowed

Country C
has the largest resources at
relatively low price



Country A and B
demand

| When demand is low,
Country A has the advantage.
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Price of Energy

® Country A O Country B © Country C

Country A and B
demand

Volume of energy

When demand is high,
Country C has the advantage.

Both Countries A and B will
import large amounts of
energy from Country C.
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2050 renewable energy prices:

CSIRO projects lowest costs in
India and China

But...
* No demand model in CSIRO.

* Only cheapest resources
considered.

* Assumes that “historical
differences in regional costs
remain static.”



Modelling electricity demand
in the five countries
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Immense growth in electricity demand
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China

m Light vehicles

m Shipping

m Military

m Hydcarb. industry
Non-energy: plastics

India

Japan

m Medium-heavy trucks

m Pipeline fuel

m Other transport
Resi/comm/agri
Non-energy: non-plastics

Korea Germany

m Aircraft

m Trains

m Industry energy use
Electricity

E.g. uses of oil across
the five key countries



What 1s the projected electricity
demand after full electrification,
by mid-century?
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More than the world’s total electricity demand today



China

India

Japan

Korea

Germany

Growth in electricity demand to net zero

Electricity demand at net zero
(TWh)
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Satistying demand:

Relative technology costs



Technology:
Nuclear

e $300-440/MWh for recent plants (3-5x cost
of Australian renewables with firming)

e (Costs have grown over time




The falling cost of solar: The rising costs of nuclear over time:
A 99.6% reduction in the price per watt since 1976.

Prices are adjusted for inflation and in 2019 US$ (Source: Roser, 2020). (Source: Eash-Gates et al. 2020.)
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Technology:
Nuclear

e $300-440/MWh (3-5x cost of Australian
renewables with firming)

e Costs have grown over time

e Korea and China are reported exceptions,
but opaque and heavily subsidised

e China built 1.4 GW of nuclear in 2023 vs
290 GW of solar and wind

e On track for a 4% nuclear contribution to
China’s energy supply in 2060




Technology:

Carbon Capture & Storage

e Costly everywhere

Initial/temporary Uses

e Enhanced oil recovery (sometimes
competitive, raises emissions)

e Rescuing stranded assets (sometimes
competitive, depends on the assets)

Future Uses
e New build CCS (likely uncompetitive)

e Non-electrifiable industries (sometimes
competitive)




Technology:
Biomass

e |n China, biomass power costs are double
that of coal

e Near zero biomass in Japan, Korea, and
Germany; India little compared to demand

e By 2060, superpower industries will need
over 2 billion tonnes for carbon content

e This will push the world far up the biomass
supply curve, raising marginal prices




Technology:

Solar & Wind

According to IEA and many others, will be:

e The world’s main source of electricity

e The world’s cheapest electricity
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Especially at scale, Australia’s wind and solar resources are greatly
superior to those of China, India, Japan, Korea, and Germany

Sol it

f olar capactty Seasonality Wind capacity factor Seasonality

actor

_ALKo,
Australia 26% Low to moderate Sl /.° on=eie Low to moderate
at multi-TW
. 0 ; <25% in north at multi-TW, : ;
China 17% Moderate to high <20% elsewhere High to very high
India 18% High <14% onshore at multi-TW Hegleliue
extreme

Japan 13% Low <20% onshore at multi-GW  Moderate to high
Korea 14% Low to moderate | <20% onshore at multi-GW  High to very high
Germany 11% Very high <20% onshore at multi-GW  Moderate to high
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Wind resources Solar resources
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Extreme seasonality driven by monsoon cycle Seasonality less extreme but still higher
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How much can the global
superpower trade contribute to the
five countries’ decarbonisation?
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Summary

Energy savings for importers

e The embedded energy trade can cut
importer electricity demand by 22-33
percent

Australian climate mitigation potential
e Up to 9 percent of 2021 emissions
e Green iron accounts for nearly half

Australian export revenue
e Upper bound of nearly $1 trillion per annum
e One eighth replaces fossil fuel trade




Grasping the opportunity

1.

Address market failures by
pricing CO2, supporting innovation
and investing in transport and
energy infrastructure.

4,

Manage debt and inflation to
help restrain interest rates, which
is essential for attracting
necessary capital, including
foreign investment.

2.

Allow market forces to guide
the most cost-effective
investments.

5.

3.

Accelerate green project
approvals to stay competitive
globally.

Maintain open trade to secure
Australia’s access to low-cost
inputs and establish reliability as a
source of critical materials.

6.

Ensure policy certainty by building
bipartisan support for reforms to
provide investor confidence for
long-term projects.
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