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Scale of investment needed for Australia’s green
iron ambition

e Greeniron is capital intensive. Replacing Australia’s metallurgical coal exports with
green iron by 2040 would require annual investment of AUD170 billion, on par with the
mining boom peak.

e Such a high level of investment requires co-ordination to quickly provide the
necessary infrastructure across mining, logistics and clean electricity supply.

e Investment requires a strong, sustained price signal. Emerging demand and carbon
pricing among trading partners are insufficient to provide this signal in the near term.

e Australia can leverage policy tools that were successful in renewables to fill the gap.

Australia is seeking to establish a green iron export industry. These exports would both support
global emissions reductions and serve as a hedge against future declines in Australia’s traditional
fossil fuel exports.

Green iron production is capital intensive. Each facility requires an ironmaking furnace and
electrolysers together with supporting solar, wind, batteries and transmission infrastructure to
supply clean electricity. In addition, rail and port facilities are required for both bulk supply of
iron ore and export of green iron. This capital intensity is exemplified by Stegra’s green iron and
steelmaking project in northern Sweden. Initially, the company raised EURG.5 billion (one-third
equity, two-thirds debt) before recently completing an additional EUR1.4bn raising to complete
project construction. As a result, the project’s capital intensity is ~EUR4bn per million tonnes
(Mt) of capacity. An equivalent project in Australia would be even more capital intensive as it
would not have access to abundant existing hydropower.

Estimates for Australia’s potential export revenue from green iron are often based on assuming
a fraction of current exports will be replaced by green iron. For example, the annual figure of
AUD96bn by 2040, cited in the federal government’s Green Iron Investment Fund announcement,
is based on replacing metallurgical (met) coal exports with an equivalent volume of green iron.
Australia exports ~150MTPA of met coal, equivalent to ~270MTPA of green iron (as ~0.55t of
metallurgical coal is used to make each tonne of iron in a blast furnace).
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https://stegra.com/en/news-and-stories/h2-green-steel-raises-more-than-4-billion-in-debt-financing-for-the-worlds-first-large-scale-green-steel-plant
https://stegra.com/en/news-and-stories/stegra-has-agreed-in-principle-on-a-14-billion-financing-round
https://www.pm.gov.au/media/albanese-government-building-australias-green-iron-future#:~:text=A 2023 Accenture report suggests a green metals industry could deliver up to %24122 billion a year in export revenue to Australia%E2%80%99s economy by 2040.
https://www.industry.gov.au/sites/default/files/2026-07/resources-and-energy-quarterly-june-2026.pdf#page=43
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Figure 1: Metallurgical coal and potential green iron exports

Source: Accenture

At current prices, 1Mt of green iron capacity in Australia would require AUD7-10bn in capital
investment for ironmaking, electrolysers, solar, wind and batteries. At this cost, achieving
270MTPA of green iron exports by 2040 would require an investment of ~AUD170bn each
year for the next 14 years. In comparison, the rapid industrialisation and urbanisation in China
and other emerging economies in the early 2000s drove annual mining investment in Australia
to a peak of AUD190bn (real terms) in 2012; today it is just AUD51bn.

Figure 2: Annual investment for green iron exports vs current and historical

Sources: IEEFA, Australian Bureau of Statistics (mining, renewables), CSIRO. Note: Green iron investment is calculated based
average (across five locations) lowest cost mix of solar (900MW), wind (600MW) and battery (2,300MWh) per million tonnes
of green iron capacity needed to supply electricity 90% of the time (hourly basis). Shaft furnace (AUD2150/t) and electrolyser
(AUD2300/kW) costs are included in the estimate. All values are converted to 2025 dollars.
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https://assets.nationbuilder.com/auscon/pages/22780/attachments/original/1698704413/Sunshot_-_Achieving_Global_Leadership_in_Clean_Exports_Final_Report.pdf#page=74
https://www.rba.gov.au/education/resources/explainers/australia-and-the-global-economy.html#:~:text=The increase in global demand owed to a large increase in demand for steel and energy%2C driven by rapid urbanisation and industrialisation in China and some other emerging economies.
https://www.abs.gov.au/statistics/economy/business-indicators/private-new-capital-expenditure-and-expected-expenditure-australia/latest-release
https://www.abs.gov.au/articles/value-renewable-energy-construction-june-2024
https://doi.org/10.25919/3sg3-cm93
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Approximately half of the required investment for green iron is for the renewable energy needed
to power the process. The pace of these renewable investments would also need to increase
significantly to match the green iron export ambition given that in the June quarter of 2024
(latest available) renewables investment across Australia was AUD9.5bn annualised.

The large scale and pace of investment required can also be seen at the project level. South
Australia (SA) has led the country in deploying renewables, already generating more than 70%
of its electricity from solar and wind. This, combined with the excellent iron ore resources of the
Middleback Range region and the existing iron and steelmaking facilities at \WWhyalla, made the
case for SA to lead the development of green iron. While the state has made strong progress
in renewable development, adding a green ironmaking facility at Whyalla would still require 2.5
times the total utility solar and batteries installed in SA’s grid plus an additional 1.1 gigawatts
(GW) of wind power (a 40% increase).

Figure 3 : Renewables deployed in South Australia vs required for one green iron plant

Sources: IEEFA, AEMO.

Co-ordination challenges

During the early 2000s mining boom, iron ore exports increased significantly faster than met
coal. Iron ore exports have continued to increase (although forecast to decline from 2028)
whereas met coal exports peaked in 2016, and have since declined by ~22%. The initial increase
in iron ore exports occurred faster (than met coal) despite the steeper initial price rise in met
coal (+116% between 2000 and 2005) than in iron ore (+72%). This is partly explained by more
competition in met coal supply, including China’s domestic production (no significant import
volumes before 2009), compared with iron ore where imports were already meeting half of
China’s demand by 2005.
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https://www.abs.gov.au/articles/value-renewable-energy-construction-june-2024
https://energymining.sa.gov.au/industry/minerals-and-mining/mining/major-projects-and-mining-activities/major-operating-and-approved-mines/middleback-ranges
https://ieefa.org/resources/why-whyalla-still-best-hope-low-emissions-iron-and-steel-australia
https://www.aemo.com.au/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/forecasting-and-planning-data/generation-information
https://www.industry.gov.au/sites/default/files/2026-07/resources-and-energy-quarterly-june-2026.pdf#page=30
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Figure 4: Response of Australian steelmaking exports to price increases

Sources: Department of Industry, Science and Resources, International Monetary Fund.

However, the differing response was also partly explained by ownership structure. Australian
iron ore production is characterised by vertically integrated supply chains, with BHP and Rio
Tinto (and later Fortescue) owning and operating the mines, railways and ports used to export.
In contrast, met coal supply chains had different public and private owners for each of these
components. This meant that expanding met coal production (in response to the price increase)
required co-ordination among all these parties, and as a result was much slower to respond.
Recognising these challenges, the Hunter Valley Coal Chain Coordinator was established in
2009 to co-ordinate operational capacity in the region. Given the large amount of additional
renewable energy and industrial infrastructure needed for green iron exports, governments
could similarly provide co-ordination role to help increase the pace of investment.

Pricing

Ultimately the high-level of investment during the mining boom was driven by pricing. In the
two preceding decades, mining investment in Australia had been low (<2% of GDP) due to
a sustained period of low commodity prices (iron ore hovered around AUD20/t throughout
the 1990s). Stronger Asian demand (particularly in China) following the 2001 recession drove
increased commodity prices and investment. In fact, it took a sustained price increase to
convince mining companies of the need for further investment, and mining investment as a
share of GDP did not rise to above-average levels until the second half of the 2000s.

There is not an equivalent price signal to push green iron investment due to its cost premium
compared with coal-based pathways. Achieving price parity would require firmed renewable
electricity at USD30-40 per megawatt hour (MWh), which might be achieved in certain countries
by 2035 through continued economies of scale and technology improvements. Prior to this
crossover, any price push for green iron investment will need to come from valuing its lower
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https://www.industry.gov.au/publications/resources-and-energy-quarterly-june-2026#download-the-full-report
https://data.imf.org/en/Data-Explorer?datasetUrn=IMF.RES:PCPS(9.0.0)
https://www.rba.gov.au/publications/rdp/2011/pdf/rdp2011-08.pdf#page=24
https://www.hvccc.com.au/history/
https://www.hvccc.com.au/history/
https://www.rba.gov.au/publications/rdp/2011/pdf/rdp2011-08.pdf#page=8
https://fred.stlouisfed.org/series/PIORECRUSDM
https://www.rba.gov.au/publications/rdp/2011/pdf/rdp2011-08.pdf#page=11
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2026/May/IRENA_TEC_24-7_renewables_2026.pdf#page=28
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2026/May/IRENA_TEC_24-7_renewables_2026.pdf#page=28
https://arena.gov.au/about/arena-strategic-priorities/ultra-low-cost-solar/
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environmental footprint. There are signs of emerging voluntary corporate demand for near-zero
emissions iron and steel at a 20-30% price premium.

Policy can also establish the required price signal. The European Union is implementing a
carbon border adjustment mechanism, which provides a carbon price signal to importers,
although changes in tariffs/quotas for steel may block any significant import volumes. China,
Japan and South Korea all have carbon pricing or emissions trading regimes, into which they
are integrating the steel sector. However, prices are too low (<USD20/t of carbon dioxide
equivalent/CO,e) to provide a strong impetus for investment.

Table 1: Steel sector carbon pricing in selected countries

Carbon pricing Steel status Price (per tCO,e)
o . Included but receives >95% free
European  Emissions trading scheme o EUR74
Union (ETS) implemented in 2005 ;'(')%"{ances’ reduced to <50% by (USD86)
. ETS implemented in 2021, Expanded to include steel in 2025 RMB100
China point-source only, on indirect ;
o but with full free allowances (USD15)
emissions coverage
Implemented carbon tax (with Steel is included in the carbon tax, JPY289
Japan 80% coverage) in 2012, ETS ) o S
under consideration but low prices limit impact (USD2)
Steel is included but as a trade-
South ETS impl ted in 2015 | dl : ¢ ! ves 100% KRW10,000
Korea implemented in exposed industry receives o (USD8)
free allowance
United ETS implemented in 2021 Steel included but as with the GBP35
Kingdom following withdrawal from EU EU, >.90 /° free aIIowanpes, (USD47)
considering border adjustment
Indonesia Implemented carbon tax in frzzelézcgcizg E;tr::allz?;vvs:?fosm IDR12,000
2014 and pilot ETS in 2020 oo P (USD1)

Source: World Bank

For Australia, with an export focus, policy that can establish a green premium in those exports
is needed. Several successful models which established a premium for renewable energy
including renewable portfolio standards, contracts-for-difference and feed-in tariffs could
be adapted to green iron. Crucially, any such policy must have sufficient scale and funding
assurance to provide the investment certainty needed. Without it, Australia is unlikely to attract
the large amounts of capital needed to deliver on its green iron ambitions.
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https://ieefa.org/resources/any-takers-australias-green-iron
https://www.icis.com/explore/resources/news/2025/09/26/11141130/stegra-signs-very-important-seven-year-offtake-deal-for-green-steel-with-microsoft/
https://www.consilium.europa.eu/en/press/press-releases/2026/06/12/council-moves-to-strengthen-the-eu-s-carbon-border-adjustment-mechanism/
https://www.reuters.com/world/china/eu-unveils-new-steel-import-quotas-protect-its-industry-overcapacity-2026-06-30/
https://carbonpricingdashboard.worldbank.org/
https://iopscience.iop.org/article/10.1088/1748-9326/aa87bd/pdf
https://assets.publishing.service.gov.uk/media/62839375d3bf7f1f3ef4838c/CfD_evaluation_phase_3_final_report.pdf
https://www.jstor.org/stable/pdf/26534406.pdf
https://www.lowcarboncontracts.uk/insights/insights-3-lessons-learnt-from-market-reform
https://www.gov.uk/government/collections/electricity-market-reform-cfd-supplier-obligation
https://www.gov.uk/government/collections/electricity-market-reform-cfd-supplier-obligation
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About IEEFA

The Institute for Energy Economics and Financial Analysis (IEEFA) examines issues related to
energy markets, trends and policies. The Institute’s mission is to accelerate the transition to a
diverse, sustainable and profitable energy economy. www.ieefa.org
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Disclaimer

This report is for information and educational purposes only. The Institute for Energy Economics and
Financial Analysis (“IEEFA”) does not provide tax, legal, investment, financial product or accounting
advice. This report is not intended to provide, and should not be relied on for, tax, legal, investment,
financial product or accounting advice. Nothing in this report is intended as investment or financial
product advice, as an offer or solicitation of an offer to buy or sell, or as a recommendation, opinion,
endorsement, or sponsorship of any financial product, class of financial products, security, company,

or fund. IEEFA is not responsible for any investment or other decision made by you. You are responsible
for your own investment research and investment decisions. This report is not meant as a general guide
to investing, nor as a source of any specific or general recommendation or opinion in relation to any
financial products. Unless attributed to others, any opinions expressed are our current opinions only.
Certain information presented may have been provided by third parties. IEEFA believes that such third-
party information is reliable, and has checked public records to verify it where possible, but does not
guarantee its accuracy, timeliness or completeness; and it is subject to change without notice.
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