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Steel made in Europe:
the backbone of sustainability

EU steel and sustainability 
Some facts 



Steel & new EU energy frontiers

The energy generation 
technologies based on 
renewables are several times 
more material intensive, 
including the steel.

Innovative use of steel saves 
much CO2 as is caused by the 
production of the steel

http://www.stahl-online.de//wp-content/uploads/2013/09/Schlussbericht-Studie-Low-carbon-Europe-2050_-Mai-20131.pdf 
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Steel & new transportation era

Steel provides sustainable 
solutions when viewed from a 
life-cycle perspective:

•new steels provide more 
“function” (strength/ductility/…) 
with less material

• new technologies increase the 
material efficiency over the 
supply chain.

Source: DG-Research and Innovation “The Future of European Steel, April 2017”

http://www.stahl-online.de//wp-content/uploads/2013/09/Schlussbericht-Studie-Low-carbon-Europe-2050_-Mai-20131.pdf 
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Steel in EU circular economy:
the by-product, a “wealth of glows”

Slag substitutes for natural materials 

Need to clarify rules on by-products to facilitate industrial 
symbiosis and help create a level-playing field across the EU

Valuable secondary raw

Source: ESTEP-EUROFER WORKSHOP LEGISLATIVE CONSTRAINS AND FUTURE THREATS FOR BY-PRODUCTS AND WASTE Circular Economy Workshop Business 10 November, 2016
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EU steel and sustainability 
Some facts 

EU Steel is already integral part  
of EU Circular Economy strategy 

 



CO2 reduction in EU steel sector 
1990  2010 

TECHNOLOGY CHANGE 

EFFICIENCY IMPROVEMENT 

26%  
reduction 

Source: EUROFER 



Decarbonisation:  
the new challenge 
 

Source: ESTEP Masterplan 2017  

All pathways have common challenges: 
 

• International level playing field (affordability of CAPEX and OPEX) 
• R&D and risk sharing during upscaling 
• Access to renewable energy 
• New business models and new synergies for commercial roll-out 

ESTEP / EUROFER  Technologies pathway  



Source: Publicly available literature, 
presentations 

Start of market roll-outs if CAPEX & OPEX are competitive 
at demonstration phase, & regulatory framework 
conditions and infrastructures beyond site borders are in 
place 

MAPPING key innovative 
Carbon neutral projects of the EU steel industryy  

ESTEP/EUROFER targets: 
• Bringing at least 4 ongoing projects up to industrial scale (will require 

financing of up to 11 Billion € in the years 2021-34) 
• Launching projects at industrial scale (TRL 6-8) already in the first 

years of Horizon Europe (2021-27 overall  financial support required for 
research activities is EUR 1.8 Billion €) 



EXAMPLEs 
Industrial plan for Low Carbon scenario 

Smart  
Carbon  
Use 
 
Hisarna 
Tata Steel 

with scrap/biomass with CCUS 

Carbon 
Direct  
Avoidance 
 
SALCOS/GreenH2 

SALZGITTER AG 



 

 

The direct reduction plant uses the 

natural gas as a reducing agent  

and has the potential for the 

gradual introduction of the "green H2" 

generated using renewable sources 

Worldwide plants 

ENERGIRON process 

inherently includes CO2 

separation (Carbon Capture) 

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF TENOVA HYL AND DANIELI & C. SPA  ALL RIGHTS RESERVED. 

  

FUEL 

O2 

PG  
COMPRESSOR 

IRON ORE 

(3.2 – 18 mm) 

MAKE-UP: 
NATURAL GAS 

REFORMED 
GAS 

SYNGAS 
COG 

HYDROGEN 

REACTO
R 

H2O 
HEAT 

RECUPERATOR 

CO2  

ABSORBER 

PG 
HEATER 

 

HUMIDIFIER 

TAIL 
GAS 

• High Temp:  > 1050°C 

• Oper. pressure:  6-8 bar  

HBI HOT DRI to EAF 

HYTEMP 
SYSTEM 

COLD DRI PIG IRON 

Gradual Decarburization 
An example: Direct-Reduced Iron (DRI) production 

Utilisation of CO2 has been 

also implemented worldwide 



Potential CO2 reduction based on DRI and “green H2” 

0 400 800 1200 1600

DRP-EAF (w/35% H2) (**)

DRP-EAF (w/35% H2) (*)

DRI-EAF (w/100% NG) (**)

DRI-EAF (w/100% NG) (*)

DRI (w/100% NG) to BF  (**)

DRI (w/100% NG) to BF  (*)

BF-BOF

CO2 Emissions (kg/Ton Liquid Steel) 

100% 
 

 

87% 
 

 

83% 
 

 

51% 
 

 

33% 
 

 

38% 
 

 

25% 

BF BOF 

DRP 
EAF 

DRP BF BOF 

Notes:  
(*)  Without CO2 off-taking / commercialization 

(**) With CO2 off-taking / commercialization 

H2 in % as energy input 

DRI quality for all cases: >94%Mtz 

• Use of H2 concentrations as high as 70% at the inlet of reduction shaft is already well 

proven in the ENERGIRON-III plants, which involves a steam reformer to produce the 

reducing gases (H2 and CO). 

• It is possible to keep the 3.5% C even at 35% energy input as H2 (or about 64% as 

volume-Nm3/tDRI).  
 

• For 70% H2 as energy (~88% as volume-Nm3/tDRI), the expected C in DRI will be < 

2.0%. 
THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF TENOVA HYL AND DANIELI & C. SPA  ALL RIGHTS RESERVED. 



Gross electricity production by fuel,  
TWh, EU-28, 1990-2016 (Eurostat) 

*with today’s efficiency of electrolysers for H2 production 

Infrastructure need & OPEX 
 

EU steel electricity consumption (today): ~ 75 TWh 
 
If 100% H2/electricity/CCUS based:    ~ 4-500 TWh* 
 
 
Additional electricity demand from renewable 
sources has to be available for steel 
 
How the EU Electricity Market look like in 
2030/40 ? 
 

Fully renewable transformation results in a 
relevant increase of steel production costs in EU 
 
Several investments has been done worldwide 
to move from C to NG where material and 
energy cost are favorable  
 
To maintain competitiveness on global 
level low-carbon technologies are not only 
a challenge of EU steel industry 

Production Cost (OPEX, Indicative) 

SOLID FOSSIL FUEL 

NG 

NUCLEAR OIL 

RENEWABLES 



Thank you 
for your 

attention! 

 

 

www.estep.eu 
http://www.eurofer.org/News%26Events/PublicationsLinksList/201

60405%20Steel%20the%20Backbone%20of%20Sustainability%20

in%20Europe.pdf  

http://www.eurofer.org/News&Events/PublicationsLinksList/20160405 Steel the Backbone of Sustainability in Europe.pdf
http://www.eurofer.org/News&Events/PublicationsLinksList/20160405 Steel the Backbone of Sustainability in Europe.pdf
http://www.eurofer.org/News&Events/PublicationsLinksList/20160405 Steel the Backbone of Sustainability in Europe.pdf

