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Forward-looking statements
This presentation may contain forward-looking statements, which involve risks and uncertainties. Forward-looking statements include all statements other than statements of historical or present facts, including statements regarding: our strategy, our 
values and how we define success; our expectations of a competitive advantage for our business or certain products; our commitment to generating social value; our commitments under sustainability frameworks, standards and initiatives; our 
intention to achieve certain sustainability-related targets, goals, milestones and metrics; trends in commodity prices and currency exchange rates; demand for commodities; global market conditions; reserves and resources estimates; development 
and production forecasts; guidance; expectations, plans, strategies and objectives of management; climate scenarios; assumed long-term scenarios; potential global responses to climate change; the potential effect of possible future events on the 
value of the BHP portfolio; approval of certain projects and consummation of certain transactions; closure, divestment, acquisitions or integration of certain assets, ventures, operations or facilities (including associated costs or benefits); anticipated 
production or construction commencement dates; capital costs and scheduling; operating costs, and availability of materials and skilled employees; anticipated productive lives of projects, mines and facilities; the availability, implementation and 
adoption of new technologies, including artificial intelligence; provisions and contingent liabilities; and tax, legal and regulatory developments.
Forward-looking statements may be identified by the use of terminology, including, but not limited to, ‘intend’, ‘aim’, ‘seek’, ‘project’, ‘ensure’, ‘see’, ‘anticipate’, ‘estimate’, ‘plan’, ‘objective’, ‘believe’, ‘expect’, ‘desire’, ‘commit’, ‘may’, ‘should’, ‘need’, 
‘must’, ‘will’, ‘likely’, ‘may’, ‘would’, ‘could’, ‘continue’, ‘annualised’, ‘forecast’, ‘guidance’, ‘outlook’, ‘prospect’, ‘target’, ‘goal’, ‘ambition’, ‘aspiration’, ‘pathway’, ‘plan’, ‘strategy’, ‘milestone’, ‘schedule’, ‘trend’ or similar words. These statements discuss 
future expectations or performance or provide other forward-looking information.
Forward-looking statements are based on management’s expectations and reflect judgements, assumptions, estimates and other information available as at the date of this presentation and/or the date of the Group’s planning processes or scenario 
analysis processes. There are inherent limitations with scenario analysis and it is difficult to predict which, if any, of the scenarios might eventuate. Scenarios do not constitute definitive outcomes for us. Scenario analysis relies on assumptions that 
may or may not be, or prove to be, correct and may or may not eventuate, and scenarios may be impacted by additional factors to the assumptions disclosed.
Additionally, forward-looking statements do not represent guarantees or predictions of future financial or operational performance, and involve known and unknown risks, uncertainties and other factors, many of which are beyond our control, and 
which may cause actual results to differ materially from those expressed in the statements contained in this presentation. BHP cautions against reliance on any forward-looking statements.
For example, our future revenues from our assets, projects or mines which may be described in this presentation will be based, in part, upon the market price of the commodities produced, which may vary significantly from current levels. These 
variations, if materially adverse, may affect the timing or the feasibility of the development of a particular project, the expansion of certain facilities or mines, or the continuation of existing assets.
Other factors that may affect our future operations and performances, including the actual construction or production commencement dates, revenues, costs or production output and anticipated lives of assets, mines or facilities include our ability to 
profitably produce and deliver products extracted to applicable markets; the development and use of new technologies and related risks; the impact of economic and geopolitical factors, including foreign currency exchange rates on the market prices 
of the commodities we produce and competition in the markets in which we operate; activities of government authorities in the countries where we sell our products and in the countries where we are exploring or developing projects, facilities or 
mines, including increases in taxes and royalties or implementation or expansion of trade or export restrictions; changes in environmental and other regulations; political or geopolitical uncertainty and conflicts; labour unrest; weather, climate 
variability or other manifestations of climate change; and other factors identified in the risk factors discussed in section 11 of the Operating and Financial Review in the BHP Annual Report 2025 and BHP’s filings with the U.S. Securities and 
Exchange Commission (the ‘SEC’) (including in Annual Reports on Form 20-F) which are available on the SEC’s website at www.sec.gov.
Except as required by applicable regulations or by law, BHP does not undertake to publicly update or review any forward-looking statements, whether as a result of new information or future events. Past performance cannot be relied on as a guide 
to future performance.
Presentation of information and data
Numbers presented may not add up precisely to the totals provided due to rounding.
Due to the inherent uncertainty and limitations in measuring greenhouse gas (GHG) emissions and operational energy consumption under the calculation methodologies used in the preparation of such data, all GHG emissions and operational 
energy consumption data or references to GHG emissions and operational energy consumption volumes (including ratios or percentages) in this presentation are estimates. Emissions calculation and reporting methodologies may change or be 
progressively refined over time resulting in the need to restate previously reported data. There may also be differences in the manner that third parties calculate or report GHG emissions or operational energy consumption data compared to BHP, 
which means that third-party data may not be comparable to our data. For information on how we calculate our GHG emissions and operational energy consumption data, refer to the BHP GHG Emissions Calculation Methodology 2025, available at 
bhp.com.
No offer of securities
Nothing in this presentation should be construed as either an offer or a solicitation of an offer to buy or sell BHP securities in any jurisdiction, or be treated or relied upon as a recommendation or advice by BHP. 
Reliance on third party information
The views expressed in this presentation contain information that has been derived from publicly available sources that have not been independently verified. No representation or warranty is made as to the accuracy, completeness or reliability of 
the information. This presentation should not be relied upon as a recommendation or forecast by BHP.
BHP and its subsidiaries
In this presentation, the terms ‘BHP’, the ‘Company’, the ‘Group’, ‘BHP Group’, ‘our business’, ‘organisation’, ‘we’, ‘us’, ‘our’ and ‘ourselves’ refer to BHP Group Limited and, except where the context otherwise requires, our subsidiaries. Refer to Note 
28 ‘Subsidiaries’ of the Financial Statements in the BHP Annual Report 2025 for a list of our significant subsidiaries. Those terms do not include non-operated assets. Notwithstanding that this presentation may include production, financial and other 
information from non-operated assets, non-operated assets are not included in the Group and, as a result, statements regarding our operations, assets and values apply only to our operated assets unless otherwise stated.



CY2030 goal
Support industry to develop steel production 

technology capable of 30 per cent lower GHG 
emissions intensity relative to conventional 
blast furnace steelmaking, with widespread 

adoption expected post-CY2030.

Steel decarbonisation program overview
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Building strategic customer partnerships and leveraging research to propagate and share knowledge across the industry 

We are supporting decarbonisation of 
the steel sector

We are progressing delivery of our strategy to support 
reduction of Scope 3 GHG emissions in our value chain

Customers Ecosystems

BHP Steel Decarbonisation Program

Modified Blast 
Furnace DRI to ESF/EAF Electrochemical 

Reduction 

Demonstrate staged 
abatements to the Blast 
Furnace (BF) process 

route

CY2050 goal
Net zero Scope 3 GHG emission by CY2050. 

Achievement of this goal is uncertain, 
particularly given the challenges of a net zero 

pathway for our customers in steelmaking, and 
we cannot ensure the outcome alone.

Research Ventures

Demonstrate and optimise 
the use of BHP’s Pilbara 

iron ores

Support emerging 
technology to test the use 
of BHP’s Pilbara iron ores

Our Aims



Potential routes to near zero emission steel1
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Modified Blast Furnace (BF)

Electrochemical Reduction (ER)

1

2

3

(1) “Near-zero emission steel” is 0.40 t-CO2/t-steel for 100% ore-based production (no scrap), as defined by the IEA and implemented in ResponsibleSteel International Standard V2.0 (‘near zero’ performance level 4 threshold). IEA (2022), 
Achieving Net Zero Heavy Industry Sectors in G7 Members, IEA, Paris, License: CC BY 4.0.

(2) Using Pilbara-type iron ores, natural gas for direct reduction and typical global grid electricity emissions intensity
(3) Estimated practical minimum from laboratory testing and conceptual engineering designs for full scale plant – process route is not yet commercialised

Direct Reduced Iron (DRI) - Electric Steel Making

Current State End State

Raw materials 
flexibility

Primary 
Reductant

Emissions2,3

(t-CO2/t-steel)
Primary 

Reductant
Emissions3

(t-CO2/t-steel)

very 
high 2.2

2.6

Carbon

Carbon 
(NG)

Carbon 
(NG)

Electricity <0.1

0.3

0.4

0.4Carbon

Hydrogen

Hydrogen

Renewable 
Electricity

1.2

1.3DRI – EAF Pathway

DRI – ESF Pathway

high

very 
low

high
Electrolysis Pathway

BF – BOF Pathway

These pathways offer the greatest potential for steel decarbonisation with sufficient flexibility, scalability and efficiency

https://www.responsiblesteel.org/wp-content/uploads/2022/10/ResponsibleSteel-Standard-2.0.1.pdf
https://www.responsiblesteel.org/wp-content/uploads/2022/10/ResponsibleSteel-Standard-2.0.1.pdf
https://www.iea.org/reports/achieving-net-zero-heavy-industry-sectors-in-g7-members


ConfidentialWe are progressing abatement projects across multiple pathways
Delivering emissions reductions today while strengthening our customer relationships and insights to shape our portfolio for the future

2030

Modified Blast
Furnace

Demonstrate staged abatements to 
the Blast Furnace process route

DRI-Electric Furnaces

Electrochemical 
Reduction (ER)

Demonstrate and optimise the use of 
BHP’s iron ores

Support emerging technology to 
optimise the use of BHP’s iron ores

ECR

Boston Metals 
Ventures Investment

Lab Scale Trials
with BHP iron ores

BF/BOF

Optimisation
Lump screen 

ESF

DRI

20262020

Carbon Substitution
H2 BF Injection 

BF CCUS demonstrations Demonstration: Modified BF
Commercial scale trials
Target commissioning CY28/29

Pilbara Pellets
Laboratory testing 
50-100% Pilbara ores

Pilbara Pellets & DRI Trials
Commercial production 
15-30% Pilbara ores

Pilbara Pellets & DRI Trials
Commercial production 
50-70% Pilbara ores

Alternate H2 DRI production
Fines based DRI
100% Pilbara ores

DRI – ESF 
Concept Study
with Hatch

Laboratory-scale ESF trials
University of Newcastle + 
others

Demonstration: NeoSmelt
Commissioning

>30%

NeoSmelt FID
2026

Electra 
Ventures Investment

Development & 
scale up of emerging 

technology 
Boston Metal               
pilot-scale trials 
with BHP iron ores

>30%

Electra              
pilot-scale trials
with BHP iron ores

>30%

2050

Demonstration: Electra
Demo or commercial plant trials

Optimisation
Lump dryer

Scale-up & 
optimisation with 

Pilbara ores

Retrofit, 
modification & 
optimisation

Optimisation
Sintering Natural Gas Injection



Modified Blast 
Furnace Pathway

A Scalable Route to Near-Zero 
Emissions Steelmaking
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Potential Enablers
Modified BF pathway with carbon recycling and CCUS requires technology development 
and demonstration to near-zero CO₂ emissions steel from the BF process

Significant GHG emission reduction potential 
of Modified BF Pathway

Increase use of high-quality 
raw materials

Higher quality coke to support lower fuel 
rates

Low GHG ferrous, like lump / pellets

Substitute, recycle and 
capture carbon

Biogenic or low carbon fuels
Electric heating, Byproduct gas recycle, 

Capture /separation technology

Utilise, transport and store

Carbon utilisation technologies
Transport and storage value chains

1.0

-0.2

-0.5

-0.7

-0.4

Current BF Optimised BF Future BF 
w/ TGR

TGR

Post-combustion 
CCUS

Future BF w/ 
TGR & CCUS

2.2

Modified BF has 80% reduction potential with combined abatements including CCUS

(Steel intensity in t CO2 / t crude steel)

1.7

Pre-combustion 
CCUS

~20% ~55% ~80%

0.4

Energy 
Efficiency, 

Raw Materials 
& Carbon 

Substitution

t C
O

2 
/ t

 o
f C

as
t S

te
el

Potential CO2 Abatement of the Blast Furnace to Near Zero CO2 intensity

1.0



Understanding the use of hydrogen in the blast furnace
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Modelling Materials Research Demonstration

• Developing and extending models to 
assess the use of hydrogen rich 
gases1

• Understanding theoretical limits and 
operational constraints

• Assessing ferrous and coke impacts
• Observing that high CSR coke better 

withstands hydrogen2

• Hydrogen use increases ferrous 
cracking and increases ultra-fines 
generation, particularly in pellet3

• H2 rich gas (COG) injection trials
• Demonstration at scale in BF
• Completion of two trial campaigns 

after commissioning

Multi-Scale Insights on Hydrogen Use in Blast Furnaces

0.0

4.0

8.0

12.0

16.0

20.0

R
D

I  -0
.5
 (%

)

Sinter Lump Pellet

Increasing hydrogen 

Unreacted Coke Reacted 
(20% Conversion)

Difference

(1) Barrett, N., et. al; Assessment of Blast Furnace Operational Constraints in the Presence of Hydrogen Injection, ISIJ International, Vol 62, Issue 6, pp 1168-117 (2022)
(2) Wang, A., et. al; Coke microstructure evolution during CO2 and H2O gasification, Asia Steel Conference, Changsha, China (2024)
(3) Barustan, M., et. al; Reduction Degradation of Sinter and Lump under CO and H2 Gas Mixtures, METEC & 6th ESTAD, Dusseldorf (2023) Unpublished for Pellet

Modelling of H2 BF injection rates Micro CT images of H2-reacted coke and ferrous burden RDI testing Blast Furnaces at Nantong for COG injection trials



Case Study 
Hydrogen-rich COG injection trials
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A low-carbon blast furnace modification designed to reduce carbon emissions and improve fuel efficiency in ironmaking

Project Objectives Recent Activities Next Steps

• Target GHG emission intensity reduction of 5-10% 
with COG injection at Zenith Nantong base

• Optimise COG injection and BF operation

• Review Pilbara iron ore as lump and pellets in BF 
performance with COG injection

• Initial trials are promising:
‒ Fuel ratio reduced by 11 kg/t HM  
‒ Coke replacement ratio reached 0.46kg/m3
‒ CO2 emission intensity reduced by 37kg/tHM

• Further modifications and trials to improve fuel rate 
reductions

DRI SamplesDRI Plant

COG compressor PCI and COG injection lines COG distribution and control system



Supporting carbon capture development for steel
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Pilot trials across technology types and increasing scale to assess performance and improvement options

100 tpa 1,000 tpa 100,000 tpa CCUS Hub Study

• MHI commercial amine 
capture system

• Pilot operating on BF 
gas through 2024/25,

• Plan to test hot strip 
mill emissions next

• Pressure Swing 
Adsorption system

• Pilot commissioned for 
testing blast furnace 
gas

• CycloneCC rotating 
packed bed technology 

• Engineering design 
study

• First independent 
industry-led study of its 
kind in Asia

• Seeks to leverage shared 
infrastructure and 
economies of scale to 
explore CO2 applications 
or storage sites



New pathways 
for Pilbara ores

Demonstrate and support optimisation 
of BHP Pilbara iron ores in new 

technologies

11
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The ESF offers raw material and product flexibility
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The beneficiation challenge Combining DRI with ESF can offer greater flexibility

Long steel products 
(e.g. rebar, rail)

Flat steel products 
(e.g. plate, hot 
rolled coil)

Sheet & pipe

EAF

BOF

DRI for 
EAF

56%Fe

62%Fe

68%Fe

Lump

Fines

BF Pellet

DR Pellet

DRI for 
ESF

Electric
Smelting
Furnace

Blast 
Furnace

Reduction

Melting

Refining

DRI (solid)

Notes:
(1) The DRI, scrap, flux and carbon charge rates shown are illustrative, considered typical of efficient furnace operation with DRI produced from Pilbara-type ores. The EAF has 

greatest flexibility in scrap ratio, with some of the key performance trade-offs discussed in the text of this article.
(2) “Liquid steel” tapped from an EAF is usually ready to cast. “Hot metal” tapped from an ESF, like BF hot metal, requires refining to liquid steel before casting. This is typically 

performed in a Basic Oxygen Furnace (BOF) but can also be performed in an EAF.
(3) Most of the iron losses to electric furnace slag are re-oxidised iron (FeO), with smaller losses as metallic iron droplets suspended in the slag.

Iron 
grade

Mass yield HighLow

Low

High

Ore is more responsive to 
beneficiation processes

Ore characteristics limit 
achievable product grade 

below ‘DR grade’
Pilbara deposit

Mined ore has higher 
iron content

Deposit used for DR 
grade product 

Mined ore has lower 
iron content

‘DR grade’

High

• Indicative mass recovery curves for the beneficiation of a Pilbara deposit and a 
deposit that currently produces DR grade product  

• Arrows indicate the direction along the curve that the mined ore follows during 
beneficiation. 



Pelletising BHP Pilbara ores to enable DRI
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There is growing use of 10-40% BHP Pilbara ores as 
BF pellet feed in China, supporting lower BF CO2 
intensity and production flexibility

Learnings and tactics:
‒ Pellet Fe content increases to 63-64%
‒ Great grinding and green balling performance 
‒ Lower binder consumption 
‒ Induration profile optimisation is critical 
‒ Flux addition can further enhance the quality 

Good DRI shaft performance can be achieved by 
blending BHP Pilbara ores

‒ DR grade pellet quality and EAF performance could 
be maintained with 10-20% BHP Pilbara ores 

‒ Up to 30% successfully validated at commercial 
scale for DRI shaft use 

‒ 50-100% tested at pilot scale and DRI bag tests

Providing our customers flexibility through a wide range of blend testing across operational ranges and scales

Green Pellets with different binders (bentonite and organic) 

0

100

200

300

50% -SG 50% -GK 100% -SG 100% -GK

Crushing strength  kg/pellet

0.0

0.5

1.0

1.5

2.0

50% -SG 50%-GK 100% -SG 100% -GK

<3.15mm Linder test %

50% and 100% BHP ore pellet quality, SG – straight grate; GK – grate kiln 



Case Study  
DRI production using BHP’s Pilbara ores
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We are demonstrating the application of BHP Pilbara iron ores in DRI production across multiple process routes and scales

Project Objectives Recent Activities Next Steps

• Demonstrate commercial scale production 
of pellet and shaft DRI using BHP Pilbara 
ores

• Demonstrate the CO2 abatement potential

• Multiple trials at 1Mtpa DRI Plant 
• ~70% H2 in reducing gas
• ~2 week operation for each trial  

• Achieved stable DRI shaft operation and 
acceptable DRI quality

• Continue pellet-shaft DRI trials at higher 
Pilbara ore ratios

• Explore options for fines-based H2 DRI 
trials

DRI Shaft Ongoing collaboration with our customersProduct DRI sample
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Project aims

• Optimise hydrogen reduction and electric smelting 
processes & technology

• Evaluate and optimise performance for Pilbara iron 
ores

• Collaborate with steel industry to accelerate scale 
up and commercialisation 

Recent activities

• Lab scale work to investigate ESF process 
metallurgy 

• Development of thermo-chemical and process 
models  

• Kicked off feasibility study for pilot DRI-ESF in 
the Neosmelt partnership in West Australia

• Joined HILT CRC in Australia to help promote the 
ESF pathway

Scaling DRI-ESF is critical to enable near-zero CO2 steelmaking for a wide range of iron ores

Project Objectives Recent Activities 

5 kg-scale ESF testing at the University of Newcastle (left). Tapping the
100 kg-scale ESF at University of Duisburg-Essen, Germany (right).

BHP iron ore fines (left), H2 DRI from BHP fines (right), and 
iron produced by electric smelting of BHP DRI (centre).

Next Steps
• Progress Neosmelt pilot DRI-ESF project to 

FID 
• Continue lab and intermediate scale research 

to inform pilot operation and future 
commercialisation

• Work closely with industry partners to share 
learnings and accelerate development of the 
ESF pathway

Case Study
Scaling Pilbara Ores in DRI-ESF Technology

Render of an Electric Smelting Furnace (Hatch)



Case Study
Electrochemical Reduction
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BHP’s Ventures investments in Boston Metal and Electra are enabling transformative steelmaking using Pilbara ores

Low temperature - Electra pilot plant facility

Project Aims Recent Activities Next Steps

• Explore scale up of different of electrolysis 
systems ​for near zero CO2 steel production

• Test performance of Pilbara iron ores

• Lab testing of multiple systems and 
components and testing BHP Pilbara ores

• Construction and commissioning of pilot plants, 
with trials using BHP iron ores for low temp 
electrolysis and MOE

• Continue laboratory and pilot scale trials and 
testing the impacts Pilbara ores

• Explore scale up opportunities

High temperature – Bosten Metal MOE metal tappingMolten Salt – lab scale testing at Uni of Newcastle Aus



Conclusions
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Partnering is critical to progressing steelmaking decarbonisation

Multiple potential pathways to 
support steelmaking 

decarbonisation​

We are demonstrating 
potential enablers for 

decarbonising the blast 
furnace​ with our partners

We are demonstrating and 
supporting optimisation of 
BHP Pilbara ores in new 

technologies

Working with partners is 
critical to develop, 

demonstrate, and derisk
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