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Steel decarbonisation and its effects over the new “two tier” iron ore chain
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Global steel consumption outlook

Steel consumption to slow on inflation and the Russia-Ukraine conflict

India and Southeast Asia to be the key growth drivers and China the major deterrent

Source: Wood Mackenzie, WSA
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Steel output to rebound in all major economies barring China

Fall in Chinese output will be compensated by India; global production to rise a meagre 0.5%

Source: Wood Mackenzie, WSA, NBS

-0.5% 0.1% 0.6% 1.4% 0.5%4.0%4.0%-1.5%

Chinese steel production to

fall over the long term due to

demand decline, continual

production curbs, supply

diversification and capacity

swap programs

Incremental supply to

materialise from India and

Southeast Asia. Both regions

have a robust demand

outlook and are witnessing a

raft of capacity additions

CAGR →

X Simexmin: Steel decarbonisation and its effects over the new “two tier” iron ore chain

http://www.woodmac.com/
http://www.woodmac.com/


4

woodmac.com

Hot metal to be negatively impacted due to rising EAF preference

Scrap and DRI rapidly becoming the most sought after metallic due to its low carbon footprint

Hot Metal (MT)

2021 2050 CAGR

887 513 -2%

78 270 4%

23 86 5%

117 75 -1%

85 33 -3%

23 20 -1%

China

India

SEA

JK

EU+UK

USA

Scrap (MT)

2021 2050 CAGR

244 347 1.2%

22 94 5.2%

21 58 3.5%

69 86 0.8%

100 133 1.0%

74 88 0.6%

DRI (MT)

2021 2050 CAGR

1 41 14%

39 45 0.5%

1 11 8.8%

- 10 10x

1 20 13%

4 8 2.6%

Source: Wood Mackenzie, WSA, NBS

X Simexmin: Steel decarbonisation and its effects over the new “two tier” iron ore chain

EAF Share (%)

2021 2050 VAR.

12% 35% +23pp

55% 35% -20pp

67% 56% -11pp

28% 47% +19pp

60% 80% +20pp

70% 78% +8pp
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Emission Intensity (kg CO2 / t)

Iron ore mining emits 70-75 Mt of operational emissions (28 kg CO2 / t)

Australia

Brazil

China

Russia & 

Ukraine

South Africa

Rest of World

Iron ore mining operational emissions: by miners

Vale

Rio Tinto

FMG
BHP

% iron ore 

production
30-35% 40%

<10 kg / t 11-34 kg / t
Source: Company Climate Change reports, Wood Mackenzie Emission Benchmarking Tool

Iron ore mining operational emissions: by countries

35-40%

>35 kg / t

<10 34 

Higher grade fines & lumps; 

Rio & BHP lowest on 

emission intensity curve

@8-9 kg / t of IO

Higher share of pellets in 

product mix; Vale

@16 kg / t of IO

Higher beneficiation and 

pellets in product mix

Polluting iron ore mines; low 

grade ore (require additional 

concentration and 

agglomeration steps)

Australian miners emission intensity lowest; higher pellet share weighs on Brazil; polluting Chinese mines

Emission intensity kg / t% IO production

32%

14%

9%

17%

2%

26%

Note: Analysis for scope 1 and 2 only. Analysis for iron ore (including pellets at mining site)

Chinese miners

Russian miners

Polluting iron ore mines; low 

grade ore (require additional 

concentration and 

agglomeration steps)

IRON ORE
X Simexmin: Steel decarbonisation and its effects over the new “two tier” iron ore chain

http://www.woodmac.com/
http://www.woodmac.com/


6

woodmac.com

Iron ore majors set net zero targets, no noise by tier II and III players

Note: Analysis for scope 1 and 2 only; mining emissions include all business units (iron ore, coal, 

aluminium, etc.). FMG and Anglo have not explicitly announced any capex for the targets set by 

them in their climate change reports. 

Majors allocate around 10% of their annual capital budgets towards creating zero carbon mines

Source: Company Climate Change reports, Wood Mackenzie

Top 5 miners set emission cut targets

BHP

Rio Tinto

Vale

FMG

Anglo American

20502040203020202015

33%

30%

100%

100%

100%

100%

100%

Initial year for 

target

Mid term target 

for 2030
Net zero target

16 Mt

32Mt

11Mt

2 Mt

16 Mt

30%

50%

2.5 Mt

Total Iron ore

3.0 Mt

5 Mt

2 Mt

1.1 Mt

IRON ORE

Top four miners allocate US$23-24 bn for decarbonising 

their mines (across businesses)

$ spent per t of annual CO2 reduction

500 1,000No explicit 
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0%

10%

>20%

Vale

Anglo

Rio Tinto has made a 

US$7.5 bn initial 

commitment to cut 50% 

emissions by 2030

Vale has committed 

US$4-6 bn to cut 

33% emissions by 

2030

FMG commits to 

US$6.3 bn by 2030 

to reach net zero

BHP has committed 

US$4-5 bn to cut 

30% emissions by 

2030

2,000
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Iron ore demand to decline; pellet market to gain traction

Source: Wood Mackenzie

Iron ore demand (million tonnes)

Base case

AET 1.5

Global iron ore consumption is around 240 Mt lower 

than our base case forecast by 2050 led by scrap 

displacement which picks pace from mid 2030s. 

DR Pellet demand (million tonnes)

AET 1.5

• DRI will benefit the most during steel’s decarbonisation pathway

• Commercial adoption of hydrogen based DRI route which will account for a third of total production by 2050

• This shall augur well for DR pellet and pellet feed market which will rise by 5.4-5.5x in AET 1.5 (over 2021)

Iron ore product mix

Anorexic hot metal production and displacement by scrap to act as key deterrents under AET1.5
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Source: Wood Mackenzie, GTT, Steel associations

DR pellet demand across key regions (million tonnes)

World DR 

Pellet Demand

2021 145 Mt

2050

Base 340 Mt

2050

AET1.5 720 Mt

+15 Mt

+113 Mt

Incremental demand 2050 over 2021

+23 Mt

+66 Mt

+17 Mt

+25 Mt

+30 Mt

+30 Mt

+18 Mt

+46 Mt

+53 Mt

+53 Mt

+15 Mt

+70 Mt

+4 Mt

+35 Mt

+3 Mt

+63 Mt

+22 Mt

+75 Mt

Base case 

AET 1.5

DR pellet demand to rise 2.4x by 2050 in base case and 5x under AET 1.5
China, North America, Brazil to be key epicenters of demand under AET 1.5

DEMAND
X Simexmin: Steel decarbonisation and its effects over the new “two tier” iron ore chain
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4.2x of current DR pellet capacity needed to feed green steel under AET 1.5
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DR pellet supply – Base case DR pellet supply – AET 1.5

+223 Mt +634 Mt

DR pellet current supply landscape – key players

223 Mt of incremental DR pellet 

capacities will be added in our base 

case scenario

AET 1.5 will warrant nearly 634 Mt of new 

capacity additions over the next three 

decades (i.e 4.2x of current capacity base)

25-30 Mt

Vale

15-20 Mt

Samarco

11 Mt

LKAB

Bahrain Steel

11 Mt

Metalloinvest

8Mt

Tosyali

4Mt

Brazil and Oman

Brazil

Sweden

Bahrain

Russia

Algeria

% share

15%

10%

6%

6%

4%

2%

Source: Wood Mackenzie, Company reports

World will need 630 Mt of new DR pellet capacity under AET 1.5

SUPPLY
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Captive pellet feed

Purchase pellet feed from 3rd parties
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Brazil, Middle East and Africa will invest more in DR pellets under AET1.5

China

India

JKT

N. America

Australia

Brazil

Access to >65% Fe 

low impurities ore

Existing 

ecosystem

Cost of

operation

Key determinants of upcoming DR Pellet supply
Seaborne supply 

potential

DR pellet capacity split – Regional split (million tonnes) 

EU

Exception - Sweden

CIS

Middle East & 

Africa

Africa not 

Middle East
Middle East not Africa

Base case AET 1.5 case

Proximity and access to high grade ore and associated ecosystem to be key determinants 

Source: Wood Mackenzie
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75 Mt

4 Mt

85 Mt

30 Mt
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4 Mt

35 Mt

22 Mt

10 Mt

7 Mt

45 Mt

20 Mt

215 Mt

55 Mt

60 Mt

30 Mt

100 Mt

50 Mt

Note: Others not reflected above 

Under AET 1.5, China will need to add 75 Mt of DR pellet capacities despite weak supply side 

parameters. DR pellet feed demand for these projects will potentially originate from Simandou

and other rich mines. Despite this, China would still import nearly half of its DR pellet demand.
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Just 8% of current production is prime grade for green steel

Another 15-20% can be beneficiated or processed to become prime grade

Source: Wood Mackenzie

Market analysis by Fe grade and impurities

• Only 8% of current production is ideal DR grade, while 15-20% will 

need minimal beneficiation or processing.

• Swing supply: Another 10% will need high investments in 

beneficiation, processing, grinding and can swing on either side 

depending on ore’s mineralogy.

Prime gradeModerately rich 

grade

Swing grade

Unsuitable

Unsuitable for 

DR pellet

8%

15-20%

10%

8%

61-66%

1-2%
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2,096 million tonnes (2021) – fines and pellet feed

Analysis for key miners (2021)

Fe grade
Im
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Tier 2 players

Majors

Prime and moderately rich

Note: The aforementioned chart is volume weighted average for fines and pellet feed

Vale

Rio Tinto

BHP

FMG

Anglo American

CSN

LKAB

Hancock 
Prospecting

Assmang

Ansteel

Atlas Iron

CITIC Gerdau

Mineral Resources

Champion Iron

1%

2%

3%

4%

5%

6%

7%

8%

9%

57% 59% 61% 63% 65% 67%
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Brazil holds a vast low-strip ratio reserve base

Most of Brazil’s high-grade reserves are concentrated at Carajás

X Simexmin: Steel decarbonisation and its effects over the new “two tier” iron ore chain

Overall, Brazil and Australia’s reported raw reserves

are comparable in size and quality...

…but, if it wasn’t for Carajás, Brazil’s reserves would be 

far inferior to Australia’s

Source: Wood Mackenzie
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DR pellet feed market to face deficit of 350 Mt by 2050 under AET 1.5 

Miners would need to invest in high grade ore new mines

Source: Wood Mackenzie
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The world will potentially face DR pellet feed deficit post 2030 in an AET 1.5 

case (with current planned supply). Activation of new high grade ore projects in 

Brazil, Africa, and Australia will become pivotal to feed green steel.

Incremental 

2021-2050

235 Mt

606 Mt

Base 

demand

AET 1.5 

demand

130 Mt
Base 

supply

DR pellet feed supply build-up under base and AET 1.5

280
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Supply 2021 Base case-
operating mines

Base case-new
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Non base case
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Supply 2050

Expansion by operating mines and upcoming high probability mines will add 

120-130 Mt of pellet feed supply. Beyond that the world will need an additional 

350 Mt to feed green steel under AET 1.5.

Note: Pellet feed supply includes prime and moderately rich pellet feed only

X Simexmin: Steel decarbonisation and its effects over the new “two tier” iron ore chain
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Steel

• Call to Action

• Technology evolution

• External support 

• Green investments and premiums

Key Takeaways
• Green steel transition is a reality

• Capacity switch from BOF to EAF to gradually 

materialise

• Carbon emissions reduction increasingly 

committed by the mining companies

• Demand for direct high-grade feedstock like 

DRI/HBI, briquettes and pellets to spike

• Brazil is one of the main beneficiaries of those 

trends mainly as a high-quality iron ore base

• Lower to mid-grade producers, like India and 

Australia, to face more challenges to supply their 

products without investing in new/undeveloped 

technologies
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Our offerings – Steel | Iron Ore | Coal | Emissions Benchmarking Tool

Scan the QR code or click on the suite link above to view Wood Mackenzie’s product offerings

Steel Suite Iron Ore Suite Coal Suite EBT Suite

Click here Click here Click here Click here
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https://www.woodmac.com/industry/metals-and-mining/steel-research-suite/?utm_campaign=metals-mining&utm_medium=social&utm_source=pardot
https://www.woodmac.com/industry/metals-and-mining/iron-ore-research-suite/?utm_campaign=metals-mining
https://www.woodmac.com/industry/metals-and-mining/coal-research-suite/?utm_campaign=metals-mining&utm_medium=social&utm_source=pardot
https://www.woodmac.com/our-expertise/focus/metals-mining/emissions-benchmarking-tool/?utm_campaign=metals-mining&utm_medium=social&utm_source=pardot
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Wood Mackenzie™, a Verisk business, is a trusted intelligence provider, empowering decision-makers with unique insight 

on the world’s natural resources. We are a leading research and consultancy business for the global energy, power and 

renewables, subsurface, chemicals, and metals and mining industries. For more information visit: woodmac.com

WOOD MACKENZIE is a trademark of Wood Mackenzie Limited and is the subject of trademark registrations and/or 

applications in the European Community, the USA and other countries around the world.

Europe

Americas

Asia Pacific

Email

Website
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+1 713 470 1600

+65 6518 0800

contactus@woodmac.com

www.woodmac.com

OBRIGADO!
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