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• About the global iron and steel industry

• Greenhouse gas (GHG) emissions from the iron and steel sector and the technologies for 
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EU, US, China, India
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Introduction
• Despite that new and modern steel products are lighter and stronger, and increases in 

ferrous scrap, the global demand for steel has almost doubled from 850 Mt in 2000 to 
1808 Mt in 2018. 

• In 2017, the steel industry generated € 442 billion value-added and hired over 6 million 
workers, and contributed a further US$1.2 trillion GDP and 39 million jobs through its 
global supply chain

• Despite technology progress, energy efficiency improvement and the shift to clean fuel, in 
2017, for each tonne of steel production, on average 0.48 tOe of energy was used, and 
the 1.83 tCO2 were emitted.
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About the global iron and steel industry
• As the majority of world iron ore reserve concentrate in a few countries, the international 

iron ore export rate is quite high. 
• As for the production and consumption of iron and steel, international data indicates that 

the majority of the global production is for domestic consumption, international trade only 
accounts for around 1/4 of the total production.

• Countries' consumption for iron and steel tend to increase rapidly during urbanisation and 
industrialisation, while developed countries' per capita iron and steel production remains 
stable or gradually decline. 

• China's iron and steel production have peaked, and it is projected that the global growth in 
iron and steel production and consumption will mainly take place in India and some 
African countries, which will undergo rapid industrialisation and urbanisation.
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World Steel Exports, 2013, 2015, and 2018 
Source: World Steel Association, 2019

2013 (Mt) 2015 (Mt) 2018 (Mt)

Angles. shapes and sections 22.1 21.7 22.7
Bars and rods. hot-rolled 18.1 40.7 18.7
Castings 0.7 0.8 1.3
Cold-rolled strip 3.5 3.9 4.5
Cold-rolled sheets and coils 33.0 32.8 35.7
Concrete reinforcing bars 18.9 18.9 18.8
Drawn wire 7.7 8.4 9.0
Electrical sheet and strip 4.0 4.1 4.6
Forgings 0.7 0.8 1.1
Galvanised sheet 37.1 37.6 44.7
Hot-rolled sheets and coils 67.3 77.7 79.0
Hot-rolled strip 3.0 2.9 3.8
Ingots and semi-finished material 54.1 51.8 62.0
Other bars and rods 4.9 5.3 6.4
Other coated sheet 15.4 16.3 17.9
Plates 29.0 30.1 33.3
Railway track material 3.0 2.1 2.6
Steel tubes and fittings 39.7 35.3 41.3
Tinmill products 6.4 6.3 6.8
Wheels (forged and rolled) and axles 0.9 0.8 0.9
Wire rod 24.2 29.0 27.6
Total 393.8 427.0 442.7
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Major indirect importers and exporters of iron and steel

Rank Country Indirect 
exports Mt

Rank Country Indirect 
imports (Mt)

1 China 79.4 1 United States 44.2
2 Germany* 35.6 2 Germany* 24.2
3 Japan 21.8 3 France*  12.7
4 South Korea 21.4 4 United Kingdom* 12.0
5 United States 19.8 5 China 11.8
6 Mexico 14.6 6 Mexico 11.5
7 Italy* 14.3 7 Canada 11.1
8 Spain* 9.9 8 Italy* 8.9
9 Poland* 9.0 9 Russia 8.2
10 France* 8.4 10 Belgium-Luxembourg* 8.2
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Source: World Steel Association, 2019 (*: Data for individual European Union (28) countries 
include intra-European trade)
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Future projection - the iron and steel products 
from different regions 

• The draft IEA technology roadmap for iron and steel industry projected that by 2050, the 
global steel production would see a 30% increase from the 2015 level. 

• China's production has already peaked and will slightly decline, the production in the EU 
and North America will see a minor increase, while the production increases will mainly 
come from other developing regions, especially South Asia and Africa. 
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GHG emissions from the iron and steel sector and the 
technologies for deep decarbonisation

Iron and steel industry contribute 5% to 7% of global GHG emissions. 
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Influencing factors to the energy and GHG intensities of iron and steel industry 
in different countries
• The type of feedstock in BF (Blast Furnace), and BOF (Basic Oxygen Furnace),  and 

(Electric Arc Furnace)
• The level of penetration of energy-efficient technologies 
• The steel product mix in each country 
• The age of steel manufacturing facilities in each country
• Capacity utilisation
• Environmental regulations
• Cost of energy and raw materials
• Boundary definition for the steel industry
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Technologies for deep decarbonisation of the iron 
and steel sector
• Resource efficiency (stronger and longer product use life)
• Energy efficiency
• Switch to low-carbon or zero-carbon energy sources
• Carbon capture and storage (CCS)
• Recycle and reuse
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International governance for deep decarbonisation 

• The Paris Agreement: Many countries lack the strong political will from main countries to 
take the necessary ambitious targets, and provide the necessary technology, financial, 
and capacity support to developing countries on climate change mitigation.

• Even though the EU ETS and the Chinese ETS cover the iron and steel industry, they 
have not yet provided deep emission reductions from the EU and the Chinese iron and 
steel sector yet. They are worried about international carbon leakage and moving of iron 
and steel production to countries without stringent mitigation requirements, the EU. In the 
United States, the federal government has withdrawn from the Paris Agreement, while 
some states have their local emission trading system. India's PAT scheme for iron and 
steel energy efficiency only started in 2014. 
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Carbon leakage and border tax
• Both the US and the EU have threatened to use border tax to shield their products and 

enterprises from market share loss and force their main trade partners to adopt equally 
stringent emission and energy efficiency standards.

• In its Green Deal, proposed legislation for achieving climate neutrality by 2050, the EU 
plans to introduce a carbon border tax, to shield European steel producers and other 
energy-intensive industries against cheaper imports from countries with less strict climate 
policies.

• The EU's failed attempt to enforce an aviation emission tax back in 2012 reflects the 
difficulties of border tax in implementation.

• Since 2018, the US government has imposed 25% import tariff on its iron and steel import 
from multiple countries, under the excuse of national security considerations
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Sectoral approach

• Advantage: as many of the small and least developed countries do not have these 
industries, a sectoral approach can reduce the number of participating countries, hence 
make it easier to reach an agreement and implement the agreed mitigation.

• In the international climate negotiations, there are two successful examples of using a 
sectoral approach to put climate change mitigation under special international 
organisation coordination: international civil aviation and international maritime.

• The difference between the iron and steel industry is that international aviation and 
international maritime are never included in national GHG inventories, and there exist 
strong international coordination bodies. 

• The World Steel Association mainly focuses on data collection and publishing, is not as 
powerful as the UN agencies IMO and IACO.
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Conclusions

• Developed countries still own the majority of the patents for low-carbon technologies for 
the iron and steel sector. How to enable big developing country producers of iron and 
steel production gain access to and deploy the low-carbon technologies is key for deep 
decarbonisation of the iron and steel sector worldwide. In countries, strong and effective 
policies are needed to motivate enterprises to invest in low-emission technologies. 

• Carbon leakage and market share and job loss are main concerns that prevent countries 
from requiring deep decarbonisation of the iron and steel sector. One of the solutions the 
EU and the US have resort to is border tax. Although border tax is politically attractive, 
they are difficult to implement. Another option is the sectoral approach for international 
governance of steel and iron industry decarbonisation. 
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• Thanks for your attentions
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