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Climate change
Shortage of resources
Overexploitation of the fresh water reservoirsOverexploitation of the fresh water reservoirs
Reduction of agricultural usable areas
Overexploration of the oceans
A l i f h f l b i h f d h iAccumulation of harmful substances in the food chain
Decrease in biodiversity and natural habitat

CC ff thth t it i ff t lt lConsequencesConsequences ofof the the extensiveextensive useuse ofof naturalnatural resourcesresources



The 21The 21st st centurycentury strategystrategy forfor
resourceresource efficiencyefficiencyyy

“Decoupling” of economic growth and resource

consumption i e reduction of negative ecologicalconsumption i.e. reduction of negative ecological

effects caused by the usage of natural resources

in an increasing economy
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The  major  challenge for the coming decades will therefore
be to satisfy the needs of the world’s population while using

i i i i bl dd hiexisting resources in a sustainable manner. To address this
challenge, the 21st  century must become an era of sustain-
ability in all regions of the world. In no case will it be
acceptable to meet human needs by continuing to exploit
resources in the way this was done in the first two hundred
years of the industrialized age.yea s o t e dust a ed age
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The SET PLAN Initiatives



The The EuropeanEuropean Steel Steel PlatformPlatform
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Steel is today a key material for Europe’s
economy and competitiveness (Automotive,y p ( ,
Construction, Mechanical Engineering, Metal
Goods, Domestic appliances, Tubes, etc…).

The European steel industry is the one of the
world leaders in its sector with a turnover of

€160 billi d di l f 430over €160 billion and direct employment of 430
thousand people producing over 200 million
tons of steel per year However steel relatedtons of steel per year. However, steel related
activities and steel independent industries
currently represent a turnover of around €3.000y p
billion and 23 milion employees.



The E o e Steel i d t ill e iThe European Steel industry will remain an
important partner in the future low-carbon economy.
Steel will continue to be a very important industry in
the future: All surveys predict an important growth
of steel production and consumption.
Accommodating such a growth in a sustainable wayg g y
will require the steel industry to focus on important
process and product innovationsprocess and product innovations.



In  that context,  minimizing environmental impact  
is a key consideration It should also be noted thatis a  key consideration.  It should also be noted that
steel as a material can be recycled without loss, and 
that the use of steel products.p
Therefore also helps to minimize resource consumption
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“In 1955, some 2.45 tonnes of ore, scrap and alloys
were needed to produce one tonne of rolled steel.
Today, 1.55 tonnes are sufficient. This has been made
possible by new technologies use of closed cyclepossible by new technologies, use of closed cycle
management, and recycling of scrap”
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Improvements of resource efficiency by the steel industry is possible by two ways:Improvements of resource efficiency by the steel industry is possible by two ways:

Improved use of resources during steel production, e.g.

• Further process optimization (limits nearly achieved)• Further process optimization (limits nearly achieved)
• Development of new processes for production and manufacturing

Further development of the material steel for improved use of
d i d i d f d d f lresources during production and usage of products made of steel, e.g.

• High strength steels and new manufacturing techniques for weight reduction
•  Consideration of recycling and disassembling of products

PotentialsPotentials ofof the steelthe steel industryindustry

y g g p
•  High creep resistant materials for improved efficiency of power plants

PotentialsPotentials ofof the steel the steel industryindustry



The European Steel Platform (“ESTEP”) was created in 2003
with the long-term ambition to maintain a competitive and
sustainable European steel industry and to contribute to
Europe’s economic and environmental challenges through
research and innovation.



• Safe, clean and energy-efficient technologies
• Rational use of energy & residues management• Rational use of energy & residues management
• Appealing steel solution for end-users: Automotive
• Appealing steel solution for end-users: Construction• Appealing steel solution for end-users: Construction
• Appealing steel solution for end-users: Energy
• Attract & retained qualified people: horizontal programmeAttract & retained qualified people: horizontal programme



Energy consumption and recycling of end products
are two ways of efficiently decreasing the global
CO2 emissions of a process.
Both have been extensively used in the past in our
industry, leaving little room for furtherindustry, leaving little room for further
improvement.
Therefore the steel industry launched veryTherefore, the steel industry launched very
ambitious breakthrough projects to completely

d i it i ti l i C bredesign its process, in particular, using Carbon
Capture and Storage (CCS).



Energy consumption and CO2 generation have
d d b 0% d 60% i ldecreased by 50% and 60% respectively over
the past 40 years. There is still room for
improvement but only 10 to 15%.



Energy in the steel industry today is coal, electricity and natural gas, in this
order; it might be noteworthy to stress again that fuels are used as
reducing agents and not simply as energy.g g p y gy
The energy consumption of the best operated steel Mills in Europe is now
close to thermodynamic and physical limits and the margin for
improvement in term of energy savings is therefore small but notp o e e t te o e e gy sa gs s t e e o e s a but ot
negligible, at the level of 10-15%. Progress will be driven by energy
integration and optimization and by the recovery of Waste heat, including
low temperature heat.low temperature heat.
Saving energy, along all the technical paths given above, is a very
important target in the Strategic Research Agenda (SRA) of ESTEP.
A significant part of steel making potentials for heat recovery will beA significant part of steel making potentials for heat recovery will be
effective outside plant itself. An example is off-heat capture, which can be
used in district heating grids.
Significant progress can also be made through innovative management ofSignificant progress can also be made through innovative management of
the energy demand and supply of the different shops in the plant. More
generally, a very interesting technology of the future is the use of
“intelligent manufacturing” which will result in a global optimization ofintelligent manufacturing which will result in a global optimization of
energy production and usage alongside other environmental benefits.



DrasticDrastic reductionreduction ofof consumptionconsumption ofof reducingreducing agentsagentsDrasticDrastic reductionreduction ofof consumptionconsumption ofof reducingreducing agentsagents
overover the the pastpast decadesdecades



In addition to the significant reduction of CO2 emissions over the

past decades, Europe has recently demonstrated its leadership by

launching the most ambitious programme worldwide for exploring

b kth h t f d ti ll tti CObreakthrough process concepts for drastically cutting CO2

emissions (the ULCOS programme). The first phase of this

programme has brought together 48 partners from the steelprogramme has brought together 48 partners from the steel

industry, the steel supply chain, research centres and universities.

As a result of research in this first phase four technologies out ofAs a result of research in this first phase, four technologies out of

80 possible routes have been selected for a further demonstration

phase (“ULCOS II”) which was decided at the Steering committeephase ( ULCOS II ) which was decided at the Steering committee

of the ESTEP platform in February 2008. Over the past four years,

approximately €80 million have been invested in the research withpp y

a major contribution of private funding.

















Intelligent Manufacturing (IM): Towards the 
fprocess industry of the 21st century

Increasing the use of intelligent technologies in

manufacturing is one of the 3 major partnerships initiatives

in the Recovery Plan of the European Commission. It isy p

also a major R&D theme of the ESTEP platform and its

objectives have recently been updatedobjectives have recently been updated.



• For steel, intelligent manufacturing is the progressive building of

an integrated control of manufacturing chains including allan integrated control of manufacturing chains including all

technological aspects (utilization of sensors, process control loops,

IT systems production scheduling ) with the addition ofIT systems, production scheduling…) with the addition of
intelligence provided by modelling, advanced control, diagnostic

tools, advanced maintenance concepts, optimization andtools, advanced maintenance concepts, optimization and

simulation, expert knowledge, artificial intelligence. This concept

mainly developed in discrete manufacturing is being extended to

high energy intensive process industries. IM will lead to the global

control of the whole production chain supporting the sustainable

manufacturing deployment. High-Tech SMEs will be associated to

develop new innovative functions.



• Moreover, the steel sector has discovered the benefit of more

compact lines with very short response times and extended

ranges of capability. These shorter production routes, integrating

the operations from liquid stage up to final shape whilst avoidingthe operations from liquid stage up to final shape whilst avoiding

the most oxidizing processes, are being considered and

investigated (towards scale free processes) Beside importantinvestigated (towards scale free processes). Beside important

savings in energy and rough materials, great flexibility is needed

in the whole production chain to cope with the expanding rangein the whole production chain to cope with the expanding range

of products that will have to be supplied at low cost. Intelligent

manufacturing technology should contribute to developing these

more flexible and lower raw material and energy consumption

processes.



The steel industry contributes to CO2

d ti i ll b tireduction in collaboration
with its customers

• Through its new and innovative products, the steel
industry also plays an important role in helping its
customers to respond to climate change challenges in
key sectors such as (i) building and construction, (ii)
transportation and (iii) energy production (oil and gas,

i bl )power generation, renewables).



Steel Steel innovationsinnovations in in carscars: material : material requirementsrequirements


