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1. Overview over current iron and steel 

production routes
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Overview of iron and steel production in the EU (I)
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2. Environmental concerns of iron and 

steel production
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Environmental concerns of iron and steel production

� High consumption of raw materials (2,1 t of solid raw

materials per t of semi-finished steel products)

� High energy demand (18 GJ/t liquid steel from BF/BOF route)

� High GHG emissions (mostly due to the use of coke in BF)

� Other emissions like dust, NOx, SOx, heavy metals, dioxins

and other POPs, pollutants in waste water, noise

⇒Efficient use of raw materials is an important, but only one

dimension of resource efficiency; in order to conserve our

natural resources several issues have to be addressed!
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3. Approaches for increasing the 

resource efficiency
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Approaches for increasing the resource efficiency (I)

a) Increasing the metal yield within existing process routes

� Total yield of rolled steel products compared to the Fe 

input has already risen from 65% to about 90% since 1960 

(this applies both to BF/BOF and EAF route)

� Obstacles:

→ Due to impurities in the raw material and inevitable losses in 

processing, the potential for further yield increases is limited

→ A further increase of the yield may involve an unproportional 

energy demand



9

Greens/EFA conference ‘How rosy or green is the future for the European steel industry?’, Brussels, 5 Sep 

2012 

S. Plickert

Approaches for increasing the resource efficiency (II)

b) Increasing the steel production from the same amount of 

primary raw materials

� i.e. to increase scrap recovery and thus secondary steel

production via the EAF route

→ EAF route only needs 1/3 of the energy required for primary steel

production (it could even be GHG-neutral)

� Obstacle: availability of scrap is limited due to dissipative 

losses, a rising stock of steel in use and a trade surplus of 

steel-containing products
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Approaches for increasing the resource efficiency (III)

c) Shortening process chains

� Use of processes that do not require sinter and coke

→ Obstacle: Fundamental change of production techniques

� Application of near net-shape casting techniques, e.g. Belt 

Strip Casting (currently in implementation)

� Avoid repeated reheating in steel processing

→ e.g. by hot charge of blooms and billets into the rolling plant 

→ Obstacle: May be a challange with regard to logistics and 

metallurgy
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Approaches for increasing the resource efficiency (IV)

d) Maximizing the utilisation of the energy input

� Optimize use of process gases, e.g. by the Top Gas 

Recycling blast furnace process

→ Ready for application, but not yet applied

� Maximize use of (inevitable) waste heat

→ Obstacle: The waste heat potential often does not correspond to 

the local heat demand

→ Option: Use of waste heat for steam and electricity production

→ Obstacle: May not pay off due to EU or national energy policy
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Approaches for increasing the resource efficiency (V)

e) More efficient use of steel

� by (more) durable products, e.g. with upgradable designs

� by lightweight constructions, e.g. using custom-tailored

components and high-strength steels

→ may also help to reduce consumption of other materials and fuels

� Obstacles:

→ Conflicting product and construction standards

→ Resource efficiency has little importance in purchase decisions

→ Efficient use of steel is not always profitable
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4. Future demands for steel
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Future demands for steel in the EU (I)

Decrease of the steel demand due to…

� substitution by „light“ metals or composite materials?

→ Due to adequate product developments of the steel industry such 

predictions have not become true yet…

� the trend towards higher quality steel grades, e.g. high-

strength steels, suitable for lightweight constructions? 

→ It may lead to steel savings in certain applications, but it is unlikely

to reduce the total steel consumption

→ Steel savings may be offset by rebound effects
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Future demands for steel in the EU (II)

Increase of the steel demand as the basic material for

� the generation and distribution of renewable energy (e.g. 

off-shore wind turbines, supporting framework for solar 

panels, electricity pylons)

� (more) durable products

� replacement investments in energy- and recource-efficient

machinery

� for resource-efficient construction purposes

e.g. high-strength steels for bridge construction
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5. Conclusions
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Conclusions

� Innovative steel product will facilitate steel savings in various

applications

� New demands for steel will probably offset the results of a 

more efficient steel use

→ So far no indication that steel consumption will decrease

� Processes and techniques for a less energy- and resource-

demanding steel production are available

� These processes should be further developed and/or

implemented by the steel industry
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Thank you very much for your attention!

sebastian.plickert@uba.de


