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Though emissions from the steel sector 
have already halved since the 1960s, the 
sector’s direct and indirect emissions still 
represent 5% of CO2 emissions in Europe 
and 7% globally. Including upstream 
Scope 3 emissions (cradle-to-gate carbon 
footprint), the steel industry represents 
around 11% of global CO2 emissions. 
Therefore, according to the European 
Commission’s Joint Research Centre, 
the steel industry needs to develop 
and commercialize new low carbon 
technologies in the next decade to remain 
aligned with the European Union’s climate 
objectives. 

Steel industry
decarbonization

https://flyingtiger.com/
https://flyingtiger.com/
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97% of the European Union’s direct 
emissions from the steel industry come 
from integrated traditional steelmaking 
(Blast Furnace - Basic Oxygen Furnace 
(BF-BOF route)), which, in addition to 
being emissions intensive, has important 
environmental impact as it relies on raw 
materials extraction. For a ton of steel 
produced through the BF-BOF route, 
operational emissions amount to 1,987 
tons of CO2 on average. It is therefore 
essential to find alternatives to the BF-
BOF route especially as, according to 
Sandbag, 74% of blast furnace capacity 
will have to be renovated this decade. 

Two main solutions can be highlighted:

BF/BOF mills can be replaced by electric 
arc furnaces (EAFs) which can run on 
electricty or hydrogen. This can achieve 
55% emissions reduction by 2030 
especially if EAFs run on fossil-free 
electricity.

Recycling streams can be further 
developed to reduce raw materials 
extraction and avoid the iron making 
process. This can result in up to 1,787 
tons of CO2 being saved per ton of 
recycled steel used as the average 
carbon footprint of recycled steel is 
0.357 tons. In the European Union, 
the proportion of steel scrap used in 
crude steel production reached 57.6% 
in 2021 compared to 69.2% in the US.

Figure 1. Steel production processes
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97%
1st

80%
recycled steel scrap based 
production

in the world to heat steel prior 
to rolling with green hydrogen

Ovako

lower CO2 emissions cradle-
to-gate than the industry 
average

“Our success comes from a need to continually improve because we 
constantly want to push ourselves to be as environmentally friendly 
as possible.”
— Vendela Stenius, 
Sustainability and Communication Specialist, 
Ovako

Group's revenue in 2019 - €921 million

2,900 employees in 2022
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Figure 2. Ovako’s cradle-to-gate carbon footprint (in kg) per ton of hot bar steel product.

80% lower cradle-to-gate carbon footprint than the global average - The recipe to success

Developing a circular business 
model considerably reduces the 

climate and environmental impacts.

Switching to fossil free electricity 
and improving energy efficiency 

further reduce carbon emissions.

The forerunners of Ovako were founded around 500 years 
ago. Since then, Ovako has become the largest recycler of 
Nordic steel scraps and is engaged in responsible business 
practices across the entire supply chain. The company is a 
steel industry leader in minimization of carbon emissions 
per metric ton of finished steel product, with the entire supply 
chain taken into account. 

Over the years, investments in R&D, innovative thinking and 
a close collaboration with customers have allowed Ovako 
to continuously improve with the same objectives: boost 
productivity, ensure safety, and secure sustainable processes 
that drive growth.

On average Ovako’s steel products today consist of more than 
97% recycled steel. Ovako has so far reduced its Scope 1 & 
Scope 2 carbon emissions by 58% between 2015 and 2022 
and its cradle-to-gate emissions by 37% between 2015 and 
2020 (Figure 2).

Cradle-to-gate global emissions for the industry are estimated 
at 2,600 kilogram (kg) of CO2 per ton of hot rolled steel, while 
Ovako achieves a total cradle-to-gate CO2 footprint of around 
430 kg of CO2 per ton. 
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1/Developing circularity measures considerably 
reduces the climate & environmental impacts

Ovako’s business model is based on circularity and recycling, 
remelting scraps to make steel. As steel is totally and 
infinitely recyclable, scrap-based steel has the same quality 
as primary steel production.

Ovako products consist of an average of 97.2% recycled 
steel scrap, corresponding to over 800,000 tons of scrap 
per year, coming from Ovako’s own mills, as well as scrap 
from downstream manufacturing industries and end-of-life 
products.

For every newly produced ton of steel using recycled 
materials, 1,100 kg of iron ore and 600 kg of coal can be 
conserved as well as 74% of energy can be saved, compared 
with the BF-BOF route, considerably reducing the climate and 
environmental impacts. 

Ovako works with various partners to constantly find ways for 
recycling and reuse. The ultimate goal is to explore potential 
applications for all residuals. 

Residual heat from Ovako’s main production sites in Sweden is used in local communities via district heating networks. 
During the melting process in the steel mills, gases of several hundred degrees are created and cooled before being filtered 
and released into the atmosphere. 
A large portion of the heat previously wasted can be utilized to produce district heating. The residual heat is enough to cover 
about 40% of the district heating needs in the whole town of Hofors (around 10,000 inhabitants).

“At Ovako we are fully committed 
to achieving our ambition of zero 

emission steel production. But we 
know that we can’t do this alone. 
Success relies on building strong 

partnerships throughout our value 
chain, including suppliers, research 

institutes and customers. By taking a 
collaborative approach we can share 

knowledge, learn from each other 
–both successes and failures– and 

broaden our experience.”
— Vendela Stenius,  

Sustainability & Communication specialist, 
Ovako

Figure 3. Ovako circularity measures in practice
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In the last decade, the company reduced its emissions, with 
much of its key equipment - from electric arc furnaces that 
melt the scrap steel to the heat treatment furnaces - now 
entirely electrified and powered by fossil-free electricity.

These activities saw the company reduce its operational 
CO2 emissions from 485,000 to 180,000 tons per year 
between 2015 and 2022, corresponding to 58% emissions 
reduction of CO2 in Scope 1 and 2. 

The heating before rolling process cannot be directly 
electrified because of the heat required (over 1,200°C).

In order to further reduce greenhouse gas emissions, Ovako 
collaborated with H2 Green Steel, Volvo Group, Hitachi Energy 
and Nel Hydrogen to invest in an electrolyzer and related 
equipment to implement the hydrogen heating method in 
2021. 

Switching to green hydrogen makes it possible to eliminate 
over 50% of the CO2 emissions when fully implemented1.

This investment was made possible thanks to public funding 
through the Swedish Energy Agency, partly coming from the 
European Union. The plant, a world’s first, was inaugurated 
in September 2023.

2/Switching to fossil free electricity and improving 
energy efficiency reduce carbon emissions

“Green hydrogen can be used simply 
and flexibly, with no impact on steel 
quality, which would mean a very large 
reduction, around 50%, of Ovako’s Scope 
1 & 2 carbon footprint.”
— Göran Nyström, 
Head of Technology and Marketing, 
EVP

1 “Environmental Defense Fund is working with industry partners to quantify 
and understand hydrogen emissions, which indirectly contribute to climate 
change, with a view to minimizing them in the future thereby maximizing the 
climate benefits of hydrogen.”

Achievement: Scope 2 emissions 
brought to almost zero

First in the world to heat steel prior 
rolling with hydrogen

Lessons learned:

 �Where metal scraps are available, the recycling route is 
much more efficient than the traditional BF-BOF route and 
considerably reduces the environmental impact. 

 �Value chain partnerships are essential to develop an efficient 
circular business model.

 �Collaborating with key partners can enable strategic 
investment decisions in breakthrough technologies.

 �A clear vision and strategic investments in breakthrough 
technologies enable profitability and decarbonization.
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Figure 4. Ovako’s Scope 1 and 2 greenhouse gases emissions between 2015 and 2022
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