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X: Green Minerals,
Black Logistics

You cannot export clean energy
on a dirty supply chain

Australia loves the phrase clean energy
superpower. It rolls easily off political tongues.
We are rich in lithium, nickel, cobalt, rare earths
and iron ore. We supply the minerals that
underpin batteries, wind turbines and electric
vehicles. We are told that this positions us at the
heart of the global transition.

There is truth in that ambition. But there is also
a blind spot. A mineral does not become green
simply because it ends up inside a battery.

The climate impact of critical
minerals is not limited to extraction
and processing. It includes
transport. It includes how those
tonnes move from mine to rail, from
rail to port, from port to ship.

Transport produced about 90 million
tonnes of carbon dioxide equivalent in 2022,
representing roughly 21 percent of Australia’s
total emissions, according to the Climate Change
Authority (2024). On road vehicles account for
around 85 percent of transport emissions.
Freight is a substantial component of that
system.

The Bureau of Infrastructure and Transport
Research Economics estimates Australia’s
domestic freight task reached about 786 billion
tonne kilometres in 2024 to 2025. A large share
of that task involves bulk commodities (BITRE,
2025). Mining regions are often remote.
Distances to ports are vast. Logistics chains are
long.

Much of this freight is

moved efficiently
relative to road
passenger

transport,
particularly

where heavy

haul rail is used.
Rail is generally
more energy efficient
per tonne kilometre than
road freight. But outside electrified urban
passenger networks, much of Australia’s freight
rail system remains diesel powered. Road
haulage remains common in the first and last
legs of mineral supply chains.
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In other words, the journey of a green mineral
often begins with black fuel.

This matters for more than symbolism. Global
markets are increasingly scrutinising supply
chain emissions. The European Union’s Carbon
Border Adjustment Mechanism and broader
corporate climate disclosure rules signal a shift
toward embedded carbon accounting. Buyers
will not only ask what a product is used for. They
will ask how it was made and moved (European
Commission, 2026).

Australia risks complacency. We assume that
because our minerals enable decarbonisation
elsewhere, our own emissions intensity is less
relevant. That assumption may not hold.

There is an opportunity here as well as a risk.
Australia could position itself not merely as a
supplier of critical minerals, but as a supplier of
low emissions critical minerals. That would
require confronting transport emissions directly.

Electrifying key freight rail corridors that serve
mining regions would be a start. Where traffic
volumes justify investment, electrification can
reduce operational emissions and insulate
operators from volatile diesel prices. Strategic
use of renewable energy along corridors could
further cut lifecycle intensity.

For routes where electrification is not yet
feasible, accelerating trials of low emissions
locomotives and heavy vehicles would send a
market signal. Hydrogen and battery electric
heavy haul solutions remain in development, but

without early adoption pathways, they will
remain prototypes.

Ports and intermodal facilities are another
leverage point. Shore power for ships at berth,
electrified yard equipment, and efficient
scheduling can reduce emissions in critical
nodes.

There is also a policy instrument that Australia
has barely explored. A low emissions logistics
certification for critical mineral supply chains.

Such a framework could track and verify
transport emissions from mine to port. It could
create a premium product category for buyers
seeking lower embedded carbon. Over time, it
could become a competitive differentiator.

Critics will argue that global commodity markets
are price driven and indifferent to such
distinctions. That may have been true
historically. It is less certain in a world of
escalating climate commitments, investor
scrutiny and border carbon adjustments.

The broader point is conceptual. Sustainability is
not an end use property. It is a system property.

When Australia exports lithium destined for
electric vehicles, we celebrate the downstream
benefit. But if that lithium is hauled hundreds of
kilometres by diesel trucks and trains, the
climate ledger includes that journey.

This is not an argument against mining. The
energy transition requires minerals. It is an
argument against partial accounting.

Australia has invested political capital in the
clean energy narrative. To make that narrative
credible, we must ensure that the supply chains
behind it are progressively decarbonised.

That will not be simple. Mining regions often lack
robust grid infrastructure. Electrification
requires capital and coordination. Freight
operators need regulatory certainty and
financial support to shift technologies.

But the alternative is a missed opportunity.

Imagine a future where international buyers can
choose between critical minerals with high or

4|Page



Sustainable Transport Series

low transport emissions intensity. Australia
could lead that market or scramble to catch up.

There is also a domestic dimension.
Decarbonising freight corridors serving mining
regions can deliver spillover benefits to other
industries along those routes. Shared
infrastructure can support agricultural exports
and regional development.

Leadership in clean logistics would reinforce
Australia’s claim to be serious about net zero, not
just in rhetoric but in operational detail.
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too quickly. Being a supplier to the green
transition does not automatically make us green.
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destination. It is determined by its entire
lifecycle. If we want to export clean energy
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rails that carry it. Otherwise, we risk building a
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