LEK.

Mining Brief — International Supply Chain
Benchmarking Sectoral Assessment

Report for the Department of Infrastructure, Transport, Regional Development and
Communications

20 August 2021
P g

L.E.K. Consulting Australia Pty Ltd

Level 26, 88 Phillip Street, Sydney, 2000, Australia
Phone: +61 2 9323 0715




TABLE OF CONTENTS

EXECUTIVE SUMMARY Lottt e ettt aeee
MINING SUPPLY CHAINS IN AUSTRALIA . . e
INTERNATIONAL SUPPLY CHAIN COMPARISON
BENCHMARKING CONSIDERATIONS. ... .ttt et
REFERENCES



Executive Summary
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* Volume and value include iron ore, coal and minerals (copper, zinc, lead, nickel)

The Mining Supply Chain and Logistics Dashboard currently has coverage of iron ore and coal, as well as
range of other metals and minerals such as copper, zinc, lead and nickel. Iron ore and coal make up the bulk
of the freight task. The mining sector makes up ¢.10% of Australia’s GDP.! Mining makes up more than half
of Australia’s total exports and directly employs ¢.250,000 people.

Iron ore and coal networks are industry operated. As such, industry is best placed to benchmark and drive
improvements in their own supply chains.

Australia is a world leader in mining and while considerable investment into Australia’s mining supply chains
has occurred, there may be further opportunities to improve aspects of supply chain efficiency, particularly
outside of iron ore and coal. The mining industry is expected to continue to receive scrutiny for its
environmental impact, as has been the case with coal. Therefore, further benchmarking should consider both
performance metrics alongside environmental considerations. This effort should continue to identify ways for
Australian mining to limit its environmental impact, while remaining efficient and globally competitive.

Mining Supply Chains in Australia

Australia’s main coal mining regions are in Queensland and New South Wales. Australia has the fourth
largest coal reserves in the world, with ¢.100 years of production for black coal, and 400 years for brown
coal.’ Most of Australian coal is exported to developed and developing economies, supplying ¢.54% of world
trade in metallurgical coal and c.24% of thermal coal. Australia’s coal is seen as a particularly high-quality
product globally, as it is high-energy, low ash and produces less emissions per unit burned.

Australia has the world’s largest estimated reserves of iron ore, with 52 billion tonnes available (30% of the
world’s total estimated reserves) and is seen as a high-quality producer globally. While iron ore can be found
throughout Australia, 90% of iron ore deposits occur in Western Australia. In 2017, Australia shipped c.828Mt
of iron ore.ii



Australia is viewed as one of the most efficient and resilient commaodity producers worldwide. While most
issues are resolved by the private parties operating the infrastructure, the industry faces the following broad
issues:

—  Mining relies on rail infrastructure, which has historically been subject to cumbersome access

regimes that are difficult for newcomers, often leading to disputes over applications for access from
existing owners and leaving them either unable to operate, or forced to use inefficient alternatives

while disputes are resolved."

— As many mining supply chains are industry operated, funding is a key issue. Supply chains for
some resources (e.g. coal) may lack investment in the future due to investor pressure (likely due to
environmental concerns).

International Supply Chain Comparison

Indonesia___|_USA
Coal produced
(M1) (2019) c.507 c.440 c.3,846 c.8 c.610 c.639 c.728
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Australia’s strong economy, proximity to Asia (which is a high energy consumer) and endowment of natural
resources make it a strong player in the global coal supply chain. Asia fuels the majority of global demand for
coal and contains a number of major producers (such as China, Indonesia and Vietnam).

Iron ore produced

(Mt), 2019 c.930 c.99 c.350 c.480 c.4 c.48 c.230
Share of iron ore 87% 22% 5% 71% 0% by 2022 27% 13%
exported ¢.806Mt c.22Mt c.16Mt €.340Mt 0 by c.1iMt c.31Mt
Modal split

estimate for iron Mainly rail Not available  Not available Mainly rail N/A Mainly rail €.65% rail

ore (road vs rail)

Other countries with substantial iron ore reserves include Russia (c.13%), Brazil (c.12%) and China (c.11%)."
Australia’s iron ore has a high-quality reputation, compared to that produced in China which is considered
substantially lower grade.




Benchmarking considerations
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overall employment. However, Australia’s iron ore and coal supply chains are considered efficient by global
standards. Furthermore, iron ore and coal networks are industry operated. As such, industry is best placed to

Most iron ore and coal volumes are exported. While Australia is

Geographically, key mining states are QLD, NSW and WA due to their rich
Mining supply chains are vital to the Australian economy, due to mining’s significant contribution to GDP and
benchmark and drive improvements in their own supply chains.

Given the scale of Australia’s iron ore operations relative to the rest of the world, there are few appropriate
comparative countries. Brazil offers the most viable benchmark, due to its scale of operations and similar
reliance on the rail network. Like Australia, most of Brazil’s iron ore is exported, rather than used
domestically. For coal exports, the U.S. offers a good benchmark, producing similar volumes of coal to
Australia with reasonable data availability. Coal is moved predominantly by rail, making comparison more
equal. Indonesia or India could also be a potential comparator for coal, based on scale. However, data and
experts are likely to be less accessible than the U.S. In addition, India’s coal exports are limited, though like
Australia it has a strong rail focus.

Though not shown in the CSIRO modelling, supply chains of significant resources such as bauxite, alumina
or high-growth resources such as spodumene may be of significant interest:

— Australia produced 102Mt of Bauxite in 2020, with 37Mt exported (the remainder producing c.21Mt
of alumina, with ¢.18Mt exported), making it the largest exporter of alumina in the world."

—  Spodumene, a source of Lithium, is a potential growth supply chain. Australia produced c.233k
tonnes of spodumene in FY2020, with production expected to rise to double by FY2026.Vi Given
the high potential growth in spodumene, this could present a good opportunity to determine
whether the supply chain is in a strong position to manage this volume.

Australia also has the largest demonstrated resources of nickel, zinc and lead, and is in the top six worldwide
for demonstrated copper resources. Such metals are high value though represent a small fraction of
Australian mining volumes (c.6Mt), suggesting less significant value in benchmarking supply chain costs than
high volume, high freight cost resources like coal and bauxite/alumina.
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