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Forewords

It is a great pleasure for me
to present the ideas of the
European Steel Technology
Platform.

Steel is an important sector
for Europe’s economy and
competitiveness. The Euro-
pean steel industry is a
world leader in the produc-
tion of steel and modern
production methods. As underlined by many during
the closing ceremony for the European Coal and Steel
Community (ECSC) Treaty, the European steel indus-
try has a real competitive advantage compared to its
major trading partners because research efforts have
been integrated from the start through collaboration
and innovative projects.

The ambition of the European steel industry is to meet
society’s needs and to maintain its global leadership in
an increasingly competitive world. This is not possible
without increased research efforts. The new Research
Fund for Coal and Steel gives an important leverage
effect to European steel research. Under the EU’s Sixth
Framework Programme for Research and Devel-
opment, several priority areas also provide possibilities
for funding relevant research for the steel sector.

But more is needed. At the European Council in
Barcelona in March 2002 it was agreed that invest-
ment in research should reach 3% of GDP by 2010.
The setting-up of pan-European public/private part-
nerships for technological research and joint initiatives
based on the technological platforms concept are a
means of increasing investment in research and using
the funding in a more efficient and strategic way.

This is why | welcome very much the creation of a
Steel Technology Platform. | see this platform as an
important vehicle for industrial policy, allowing all
stakeholders concerned to set out together a stra-
tegic research agenda identifying the technological
needs and the ways and means to implement it. The
platform should allow for a broad dialogue and the
development of a long-term vision within the
European Research Area. | am looking forward to see-
ing in more detail the vision for the steel industry in
the roadmap to 2030.

The challenges are well known: the growing impact of
globalisation, the matching of steel supply and
demand, environmental constraints, changing EU regu-
latory boundaries, and the impact of EU enlargement.

This paper provides the basic issues for the future.
How can more research and innovation meet environ-
mental requirements and, in particular, significantly
reduce CO, emissions, develop new and cleaner pro-
cessing methods, and help identify the necessary
qualifications and skills of tomorrow’s steel workforce.

The platform brings together the steel industry,
research centres, universities, trades unions and
the European Commission as well as the other
European institutions and Member States. The
dialogue is open to all members of the platform
and also to interested partners and experts, accord-
ing to the evolving priorities.

| am convinced that this platform will enrich the
debate and make it possible to coordinate all instru-
ments and available resources, including Community
programmes, in order to achieve a critical mass in
financial, scientific and technological terms.

| would like to thank the entire group of personalities
for this important and timely initiative, and to express
my strong commitment to its development. Its suc-
cess will also depend on the strong involvement and
commitment of all stakeholders. | do hope that from
now on all resources and ideas regarding steel
research issues will converge into and through the
platform.

| wish you all a lot of success.

e il

Philippe Busquin
European Commissioner for Research



It gives me great pleasure
to add a few introductory
remarks to Commissioner
Philippe Busquin’s message
on the occasion of the
launch of this European
Steel Technology Platform.
In my view, it is indeed a
major event, bearing wit-
ness to the steel sector’s
commitment to approach
the coming decades with determination and enthusi-
asm. The objective of this platform is to share a com-
mon long-term vision. The steel sector provides direct
employment for more than 260 000 people in Western
Europe, and mobilises many participants across the
entire industrial spectrum which embraces suppliers,
customers, industrial research centres and universities.
In this context, approximately 1 300 000 participants
are employed in the automotive and steel construction
fields alone.

The celebration of the 50t anniversary of the ECSC
Treaty, in Luxembourg on 26 June 2002, was a com-
pelling reminder of the historic role of the European
Coal and Steel Community in past decades. The first
part of this document recalls the considerable effort
that the European steel industry has devoted through-
out this period. It attained its world-leading position
by showing the way in respect of innovation, restruc-
turing and globalisation strategy, thereby arriving
ahead of time in the third millennium.

The Steel Technology Platform is geared to the future.
Specifically, it expresses the major ambition of the
steel industry looking forward to 2030: the consolida-
tion of undisputed leadership in sustainable develop-
ment. In this respect, it will have to face up to the well-
known challenges of the environment and competi-
tiveness which are described in the following pages,
and also to the very rapid emergence of new players
such as China. Furthermore, the success of our
Community’s enlargement into Central Europe will
also constitute a compelling objective.

In conjunction with our partners in the steel sector,
with national authorities, and with the European
Commission, the Steel Technology Platform represents

a response to the challenges that lie before us. The
European steel industry is grateful to the Commission
for offering this exceptional framework for dialogue, a
guarantee of future progress and success.

Research initiatives will be used to seek breakthrough
technologies and the subsequent promotion of new
production processes. For example, steel production
will be enhanced through massive reductions in CO,

emissions and, more generally, the implementation of
new process routes for products that will satisfy the
constantly evolving needs of European consumers. An
important place is also accorded to welfare, human
health, safety at work, and continuous training in the
workplace. A dynamic image of steel will also be pro-
moted in order to attract young talents.

Finally, it is clear that innovation will be the platform’s
driving force. It will be far more than a link in the pro-
duction logistics chain, providing the solutions that are
capable of turning the steel sector’s ambition into real-
ity, thereby preparing it for future challenges in the
medium term. Building on the foundation established
by the first European research network created by the
ECSC, the Steel Technology Platform will give new
impetus to the full spectrum of European research into
materials and processes.

For more than 50 years, Europe has been forged
in the crucible of the steel industry. Let us all work
together to ensure that steel remains an integral
part of European development in the coming
decades.

Guy Dollé
Chief Executive Officer of Arcelor
President of EUROFER




Group of Personalities

fie= 7

Philippe Busquin Guy Dollé Victoriano Mufioz Cava
European Commissioner Chief Executive Officer Chairman and
for Research Arcelor Chief Executive Officer
President
EUROFER Acerinox S.A.

Karl Haase Claus Raidl Francisco Rubiralta

Managing Director Chief Executive Officer Chairman and
Chief Executive Officer

Badische Stahlwerke GmbH Bélher-Uddeholm AG Celsa Group

Philippe Varin Giuseppe Pasini Fabio Riva

Chief Executive Officer Chairman Vice President and
Chief Executive Officer

ILVA S.p.A. and
Corus Federacciai Riva Acciaio S.p.A.




Gerhard Renz

President and
Chief Operating Officer

ISPAT Europe Group S.A.

—

/S

Sakari Tamminen

President and
Chief Executive Officer

Rautaruukki Oyj

Anders Ullberg

President and
Chief Executive Officer

SSAB Swedish Steel

bl

José Enrique Freire Arteta

President

Megasa

Wolfgang Leese

Chief Executive Officer

Salzgitter AG Stahl und
Technologie

ol

Ulrich Middelmann

Chairman of the
Executive Board

ThyssenKrupp Steel

J e

Pekka Erkkila

Member of the Group
Executive Committee
President — Outokumpu
Stainless

Outokumpu Oyj

Dieter Ameling

Chairman

Steel Institute VDEh

Wolfgang Eder

Deputy Chief Executive
Officer

Voestalpine AG




Table of contents

Executive summary

1. Background and current key features of the steel sector

1.1. Background: the steel industry over the last 50 years

1.1.1.
11.2.

The steel industry and its commitment to sustainability
Creation of a network of collaborative research and development

in steel research

1.2. The current key features of the steel industry

1.2.1.
1.2.2.
1.2.3.
1.2.4.
1.2.5.
1.2.6.

The European steel industry today

The steel sector

Technology base for the future

Customer base

Material, energy base and transport infrastructures

Financial and economic aspects

1.3. Main challenges to sustainable global competitiveness

1.3.1.
1.3.2.
1.3.3.
1.3.4.

The growing impact of globalisation
Matching steel supply and demand
New EU environmental regulations

EU enlargement

2. Ambition and long-term vision of the steel sector

2.1. Profit: ensuring profit through innovation and new technologies

2.1.1.
2.1.2.
2.1.3.
2.1.4.

Innovation in new production technologies
Strengthening intelligent manufacturing
Innovation in products

Reducing time to market and applying the supply chain concept

2.2. Partners: improving the steel sector partnership in modern society

2.2.1.
2.2.2.

Partnership priorities: the automotive sector

Partnership priorities: the construction sector

10

10
10

11

12
12
12
14
14
15
15

16
16
16
16
17

18

18
18
20
20
20
22
22
24



2.3. Planet: improving environmental aspects

2.3.1.
2.3.2.
2.3.3.
2.3.4.
2.3.5.
2.3.6.
2.3.7.

The greenhouse gas challenge

Towards zero waste

Energy effectiveness

Improving material yield

Assessing the advantages of steel applications

Developing design tools for better environmental performance

Reducing the impact of production

2.4. People: attract and secure human resources and skills

2.4.1.
2.4.2.
2.4.3.
2.4.4.
2.4.5.

Health and safety

Human resource management in the steel industry
How to attract qualified people

Demand for highly skilled educated people

Continuous training

3. Organisation of the European Steel Technology Platform

3.1. Developing a closer European partnership in RTD to gather a critical mass

3.2. Creation of a European RTD Steel Technology Platform — key participants

3.3. Governing bodies

3.4. Implementation of the enlarged partnership

26
26
27
28
28
28
29
30

30
30
30
32
32
32

34
34
34
35

35




Ambition

to assume a sustainable and global leadership
in the coming 30 years

Main challenges
|

Growing impact Matching steel Environmental Changing EU EU enlargement
of globalisation supply to demand constraints regulation

Strategic objectives
|

Profit trough Meet society Meet Attract and secure
innovation needs in close environmental qualified people
partnership with its requirements
customers

Recommendations

Creation of a European Steel Technology Platform
to boost innovation, to develop new breakthrough
technologies and steel solutions

M

Creation of a European Steel Research Advisory Council
to select priorities and monitor progress

v

Development of a strategic research agenda to
implement new breakthrough technologies
and steel solutions



Executive summary

The European steel industry has a total annual production of approximately
160 million tonnes, and generates €90-100 billion in annual turnover. The
industry provides direct employment for more than 250 000 European Union
(EUV) citizens, and several times this number are employed in the steel process-
ing, using and recycling industries. In addition, steel is a worldwide commodity
(global production is more than 900 million tonnes per annum) that is both
exported from, and imported into, the EU.

Accordingly, the steel industry is also the origin of millions of other jobs in many
other industrial activities. For example, the European constructional steelwork
industry and the automotive sector represent 200 000 and 1.1 million jobs*
respectively.

Today, the European steel industry exploits the most modern and efficient facil-
ities. This leadership has been achieved after a long process of restructuring
and consolidation and now, facing up to globalisation, it’s the industry’s ambi-
tion to maintain this position through the implementation of a sustainable
development policy that will meet society’s need while remaining competitive.

It will face some important challenges such as competitiveness with emerging
countries, the necessity to respond to more demanding markets, and the need
to make a clear commitment to saving natural resources to meet exacting envir-
onmental regulations, in particular, to significantly reduce CO, emissions. These
challenges will require determined long-term structured action supported by a
coordinated system and the participation of all stakeholders.

In particular, environmental issues and the development of new steel solutions
for many applications will necessitate the implementation of new production
routes. In this respect, breakthrough technologies will be particularly important
and, as a consequence, a large effort in R&D and innovation will be required.
The issues of security and competence of human resources must also be devel-
oped in parallel with these activities.

Therefore, a “Steel Technology Platform™, within the European research frame-
work, is expected to constitute a powerful tool to gather the skills and compe-
tence necessary to achieve the ambition of the European steel industry.
It would strengthen and broaden the existing European steel research network.

*Estimated data for 2001, sources: ECCS and ACEA




1. Background and current key features of the steel sector
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1.1. Background: the steel
industry over the last 50 years

Since the 1950s, the steel industry has played a
key role in the process of European integration,
actively contributing to its economic develop-
ment. Indeed, in the second half of the 20t cen-
tury, steel was by far the single most important
material in the reconstruction and rapid econom-
ic development of Europe after World War II.

The European Coal and Steel Community
(ECSC), which was established in the early
1950s, made a significant contribution to the
development of the steel industry during this
period. This predecessor of the European Union
(EVU) created an initial common market among
the European countries. It was concerned with a
broad range of issues such as market trans-
parency, competition rules, regulations for
mergers and acquisitions, as well as social issues
like training for employees. It also established a
system of corporate funding for research and
development (R&D) and initiated a new system
of multinational collaborative research which has
been one of the most impressive successes in
Europe over the last 50 years.

Nowadays, steel stands at the hub of many
industrial sectors, such as construction, trans-
portation, packaging and retailing, power gen-
eration, mechanical engineering, the chemical
industry, home appliance manufacturing and,
last but not least, IT infrastructures.

Throughout the last two decades huge changes
in all areas of the business were needed and the
changes that occurred were very impressive.
These changes took place in two periods.

The first one concerned a radical industrial
restructuring which secured the orderly adapta-
tion of the industry to new market structures.
After two oil crises (1974 and 1980), Western

economies entered a new economic era which
transformed the steel market from a seller’s
market into a buyer’s market. This period also
marked the end of state interventions in the
steel industry and involved a huge restructuring
of inefficient steel-making plants leading to a
reduction of 45 million tonnes in capacity. It
ended in 1993, with the European approval of
the last restructuring plans which led to an add-
itional reduction in capacity of 25 million tonnes.

The 1990s were also a time of dramatic change
for the industry as it came to the end of a cush-
ioned existence in a production structure based
largely on protected national markets. During
this period, the European steel industry recog-
nised that a permanent effort was critical to
maintain and increase its international competi-
tiveness. A number of companies expanded by
merging or forming alliances in the face of nar-
rowing margins: for example, British Steel,
United Kingdom, and Hoogovens, Netherlands;
in Germany, Thyssen, Krupp and Hoesch; Usinor,
France, (which had earlier merged with
Cockerill-Sambre, Belgium, and Eko Stahl,
Germany) and Arbed, Luxembourg and
Aceralia, Spain. During this period Riva in Italy
became a huge pan-European operator. This
generated a deep cultural revolution from
a production-oriented to a customer-oriented
philosophy which was necessary to enable the
industry to provide its customers with a perma-
nently improved quality of products and services.
These changes also contributed to a continuing
adaptation to a global market.

1.1.1. The steel industry
and its commitment to sustainability

The concept of sustainability was first intro-
duced by Mrs. Brundtland in her famous 1987
report, also known as Our Common Future, in
which she alerted the world to the urgency of
making progress toward economic develop-
ment that could be sustained without depleting



natural resources or harming the environment.
During the Barcelona summit, the governments
of the 15 Member States promoted the concept
of “sustainable development” with a view to
ensuring a balance between social, economic
and environmental aspects in future EU legisla-
tion. Industrial sectors — and the steel industry in
particular — had been practising the concept
since the 1960s at least.

Indeed, under the drivers of mass production,
quality control and cost reduction, technical
progress has led to large energy savings and to
the systematic use of lean and clean processes.
As a result, energy consumption and CO, gen-
eration in the European steel industry have
decreased by 50% and 60%, respectively, over
the past 40 years. Furthermore, this is not sim-
ply a reflection of recession in the sector, as the
trends in specific values show. Behind these
seemingly simple figures there exists a complex
set of circumstances where change and mod-
ernisation have been carried out in various
ways, including the movement from integrated
mills to electric arc furnace mills for the manu-
facture of various types of long products.

This continuous trend has resulted in very signifi-
cant progress. Since the beginning of the
1990s, steel-making processes have approached
their physical upper limits with respect to energy
efficiency.

1.1.2. Creation of a network of collaborative
research and development in steel research

During the lifetime of the ECSC, networks of
excellence in the core competencies of the steel
business were developed between industrial
laboratories, governments, academic research
centres and public bodies under the umbrella of
the EU Institutions. Nowadays, the total net-
work brings together around 8 300 researchers
who are collectively engaged in steel research
and technological development (RTD) and
represent 3.5% of the workforce in the steel
industry.

Since the beginning of the 20th century, and par-
ticularly since the end of World War I, steel
research and technology have been driven by the
following chronological concepts (see Fig. 1):

Fig. 1: World crude steel production 1900-2002
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[J The need for mass production during the
reconstruction period;

[J The need to increase productivity (continuous
casting), to improve the quality of products
(research carried out on secondary metal-
lurgy, cleanness of steels, etc.) and to
decrease the cost of production (thin slab and
thin strip casting, etc.);

[J Customer engineering and the subsequent
need for steel solutions that provide the
impetus to develop new steels for specific
functionalities (high strength steels, hot
dipped galvanised coatings, etc.);

[0 The need to develop eco-efficiency and sus-
tainable growth leading to breakthroughs.
Since the 1990s, the European steel industry
has been actively working towards those
objectives which represent the main chal-
lenges today.

1.2. The current key features
of the steel industry

The framework in which the EU steel industry
now operates is characterised in the main by the
following drivers:

[J Increased public awareness of environmental
issues which have driven industry operations
towards environmentally ’friendly* products
and technologies;

[J The increasing global concentration of client
industries;

[J Customer requirements which have induced
production of innovative quality products in
combination with a high ‘service’ component
offering steel solutions;

[J Demand for improved working conditions for
steel employees, in return for higher qualifica-
tions and productivity;

[0 The emergence of new competitors to chal-
lenge the traditional producers;

[J The acceleration in technological change and
the permanent cost/price squeeze for steel
products;

[0 The regulatory framework has changed from
being mainly sector-oriented into an EU policy
applied to the whole of manufacturing industry.

1.2.1. The European steel industry today

The European steel industry produces approxi-
mately 160 million tonnes of crude steel per
year which represents about 20% of world
steel production, with an estimated turnover of
€80-90 billion. Its labour force represents about
260 000 people.

Through in-depth restructuring and mergers,
production has been concentrated on the most
modern and efficient facilities. Competitiveness
has been further enhanced through cross-border
strategic alliances, especially in the field of high
value-added steels, or through consolidation
between one or more former European competi-
tors. Productivity has increased by more than
50% in European steel plants over the last ten
years (see Fig. 2).

The EU represents the geographical area where
the consolidation process, which is still ongoing,
has occurred to the largest extent. Nevertheless,
compared to other industrial activities (e.g. auto-
motive industry), the steel industry remains a less-
concentrated sector (see Fig. 3 and 4).

The European steel industry ranks among the
best worldwide in terms of manufacturing
excellence, equipment performance, product
quality, and innovative capacity. This position has
been achieved thanks largely to the complex and
informal network of individuals and organisations
active in the field of R&D.

1.2.2. The steel sector

The steel sector comprises a galaxy of enter-
prises, large and small, which provide raw mate-
rials, energy, support technologies, and which
deliver and process steel.

Indeed, around 1800 European steel stock-
holders and steel service centres are small and



Fig. 2: Steel productivity: output per employee
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Fig. 4: Evolution of the steel productivity
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medium-sized enterprises (SMEs), with about
3 000 installations throughout Europe. Many of
them also deal in other materials and industrial
goods. In the downstream primary processing
sector, a substantial part of the steel industry’s
output is of great significance for many indus-
trial branches. Pipe and tube makers and various
companies engaged in cold rolling and drawing
number around 3 000 firms, mostly SMEs. Steel
production and products made from steel are
thus a major source of employment and
wealth creation in the EU.

1.2.3. Technology base for the future

Steel is produced by two different basic tech-
nologies. Integrated steelworks produce crude
steel from iron ore and coal via the blast furnace
route. As the result of customers’ requirements
for high-quality steels, this technology accounts
for most of the production of flat products.

The electric arc furnace route is less capital
intensive and provides greater operational flexi-
bility. Driven by new technological develop-
ments, it is now also used for flat steel produc-
tion. However, in the latter case, either high-
quality scrap is required or the use of ’virgin®
materials such as sponge iron, and cold or hot
metal from blast furnaces.

In order to maintain a competitive technological
edge and to achieve financial returns, the EU
steel industry depends strongly on its ability to
innovate. This is achieved through RTD pro-
grammes both at company level and through
common research initiatives supported by the
European Commission. These common research
programmes are funded by both the industry
and the Research Fund for Coal and Steel. In
addition, research activities in EU RTD Frame-
work Programmes may also contribute to the
steel-related sectors.

1.2.4. Customer base

Today, total steel production worldwide is close
to 1 000 million tonnes per year.

A broad range of products, if not made entirely
from steel, at least include steel, e.g. in machines,
buildings, vehicles, tools, etc. With over 2 500 steel
varieties and a range of exceptional properties
(strength, elasticity, malleability, durability, recyc-
lability, cost/performance ratio, etc.), steel is a
modern and extremely versatile material which
Europe’s major industries cannot do without.

The range of steels is constantly being expanded
towards new applications and high value-added
special steels. From cars to space rocket



engines, from bridges to precision surgical
instruments and IT, steel responds to our needs
thanks to its exceptional adaptability. Its ability
to be associated with other materials, like alu-
minium, plastic and cement, makes it increasing-
ly adaptable to new demands and applications.
For example, steel sandwich constructions have
enabled significant noise reduction, highly
valued by customers, in new cars and domestic
appliances. Moreover, zinc coating has in-
creased corrosion resistance considerably to the
extent that car manufacturers are now able to
offer 12-year warranties against corrosion on
their new cars.

1.2.5. Material, energy base and transport
infrastructures

The integrated steel industry in the EU depends
on overseas suppliers for a substantial part of its
raw materials (e.g. iron ore and coking coal).
Today, the first three iron ore producers world-
wide account for 70% of all shipments.

Ferrous scrap is the principal raw material for
electric steel-making and, in order to obtain bet-
ter quality scrap, initiatives are being taken to
improve its collection and recycling. The latter is
not only an environmental priority, but is also
intrinsically profitable due to energy savings and
economies in materials.

In order to extend their raw materials base,
and following the drive towards higher value-
added products, electric steel producers
increasingly combine scrap with sponge iron,
hot ‘briquetted’ iron and/or cold or hot metal
from the blast furnace.

A further group of raw materials, essential for
the production of special steels, is the ferro-
alloys. These materials are largely imported
and constitute an important and increasing
part of production costs. Long-term supplies
must be secured through facilitating market
access and increased competition between
suppliers.

Electricity and natural gas supplies make up a
significant part of steel production costs. Within
the EU, electricity and natural gas prices exhibit
marked differences, in part because of taxation
but also because of different pricing structures

and regulation of the supply industries. There
may still be room for improvement in that
respect.

The steel industry is very transport intensive.
After crude oil, iron ore and coal are the most
important commodities in the world's sea-borne
trade. Moreover, almost 30% of all finished steel
products pass from one country to another
worldwide. Depending upon the steel quality,
the distance involved and the means of trans-
portation, transport costs constitute between
5% and 15% of the selling price. Several initia-
tives have been carried out by the Commission
in the field of transportation, particularly by
improving transport links between the EU and
non-EU countries. However, an improved and
more harmonised regulatory and competitive
framework for transport still needs to be
achieved for both economic and environmental
reasons. For example, transport costs remain
higher in Europe than in other large competing
areas such as the United States, where they have
decreased by 45% since 1984. In addition, the
harmonisation of road transport regulations
should be accelerated: this must be done not
only within the EU but also with central and
eastern European countries which will become
part of the EU in 2004.

1.2.6. Financial and economic aspects

The EU steel industry faces competition from pro-
ducers benefiting from comparative cost advan-
tages (labour, energy, taxation), and/or those
faced with less stringent regulations (state aid,
environment, etc.). Moreover, cost competitive-
ness is strongly influenced by ex-change rates.

The investment potential is directly related to
profit levels and the overall cost of capital.
Particular factors that influence the cost of capital
are interest rates, depreciation, taxation and
debt/equity levels. The introduction of the euro
and the consequent absence of currency risk cap-
ital in the euro-zone should reduce costs and fos-
ter the integration of the European financial
markets. As a consequence, the increased size of
the capital market and the sharper competition
between financial intermediaries should help to
reduce the cost of capital, which is still too high
for EU steel firms in comparison with some of
their competitors in other sectors.

15




16

World steel price levels affect the steel indus-
try’s ability to capitalise on the fruits of its
efficiency efforts, and contribute to the funding
of new investments and RTD. In order to reduce
the impact of the price competition that charac-
terises the trade in ordinary steels, the EU
steel industry is focusing increasingly on the
production of steel products tailor-made to the
needs of its customers.

1.3. Main challenges
to sustainable global
competitiveness

1.3.1. The growing impact of globalisation

The globalisation of steel customers results in
increased market power, stricter product
requirements, and standardisation.

Collaboration with its traditional customers is so
deeply rooted that the European steel industry
has taken the necessary measures to continue to
satisfy their needs in terms of services, quality
and prices. Thus, many of the European steel
companies have established facilities in other
regions of the world or developed strategic
alliances worldwide.

Moreover, the trend towards further liberalisa-
tion of international steel trade, and thus
increased international competition, has mani-
fested itself clearly. The financial and economic
crises in several geographical areas have ser-
iously disturbed traditional international trade
flows. The steel industry, faced with this grow-
ing impact of globalisation, and to respond to
the pressures on its markets, requires that the
rules of fair trade be applied and respected
worldwide.

1.3.2. Matching steel supply and demand

Past experience shows that crises in the steel
industry usually have their roots in imbalances
caused by rapid fluctuations in demand com-
bined with somewhat rigid supply structures
and global overcapacity. Fluctuations in
demand are related to business cycles but also

have structural backgrounds. Economic cycles
influence steel demand to a large extent, bear-
ing in mind that steel is used for both consumer
and capital goods. In terms of volume, steel
demand is expected to increase more outside
mature steel markets like the EU, Japan and the
US, particularly in favour of Asian and Latin
American countries. Indeed, the situation
worldwide is very heterogeneous: in 2002, per
capita steel consumption was 163 kg for China,
363 kg for Western Europe and 562 kg for
Japan. This presupposes a huge potential for
growth in China and a potential change in the
centre of gravity for steel from Europe to Asia.
The main reason for this is the potential
demand for steel products, particularly for
infrastructure upgrading. In terms of quality,
however, the industry expects an important
potential for increased demand in highly devel-
oped countries (durable consumer products,
capital goods) as a result of further product
development. It is expected that world steel
trade will focus increasingly on higher value-
added products.

1.3.3. New EU environmental regulations

As far as environmental policies are concerned,
various instruments are being introduced or
considered, nationally and at EU level. For
the steel industry, initiatives with a potentially
significant impact include: integrated pollution
prevention and control permits, air quality stand-
ards and the Clean Air For Europe programme,
new product and waste legislation (such as the
end-of-life vehicles directive) and the thematic
strategies on natural resources and waste pre-
vention and recycling, as well as new EU legis-
lation on chemicals (‘REACH’).

Another new piece of EU legislation that is
important for the EU steel industry is the green-
house gas emissions trading scheme which is
being introduced in order to implement com-
mitments made by EU Member States in the
Kyoto Protocol. Across the whole EU economy
the costs for implementing these commitments
could be considerable. The risk that European
steel producers could see a loss of business
to non-EU competitors which are not subject
to any CO, emissions limitations cannot be

neglected.



To maintain its competitiveness, the
European steel industry will have to
meet the challenging combined tar-
gets of both environmental friendli-
ness and economic growth.

1.3.4. EU enlargement

The steel companies in the candidate countries
offer several strengths, such as relatively low
labour costs and a good level of technical quali-
fication amongst the workforce. Production
units would benefit from the implementation of
modern production techniques, along with
higher energy efficiency, better organisation,
and quality and services. This would result
in higher productivity levels, better product
standards, and much needed environmental
improvement.
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2. Ambition and long-term vision of the steel sector
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The ambition of the European steel industry is
to maintain and reinforce a global leadership,
which is both sustainable and competitive,
given the strong development in other parts of
the world, notably Asia. These objectives will be
developed around the concepts based on the
principles of sustainable growth: profit, part-
ners, planet and people.

2.1. Profit: Ensuring profit
through innovation and new
technologies

Strengthening competitiveness is really a major
issue for the European steel industry. Despite
the closure of uneconomical steel plants, the
reduction of excess production capacities, and
the regrouping of companies inside large
groups was insufficient to prevent the average

steel price from dropping by 3% per year. The
graph below shows this situation, where higher
concentrated sectors, e.g. the automotive sec-
tor, are able to determine a more stable course
of prices for their products and benefit from a
reverse trend (See Fig. 5).

2.1.1. Innovation in new production
technologies

Driven by the continuous quest for improved
competitiveness, the steel industry, together
with the downstream primary processing sector,
has recently made large investments in the
reduction of production costs. First, advanced
computer systems, making extensive use of
sophisticated measurement sensors, physical
models and methods of artificial intelligence,
have been designed and incorporated at all
stages of the manufacturing process.
Subsequently, significant benefits have been

Fig. 5: Products prices trend of some steel-using sectors
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obtained with regard to the reliability and
robustness of facilities, leading to higher pro-
duction rates, greater yields as well as better
consistency and conformity of the products
delivered to the customers. Secondly, solutions
have been developed for linking several phases
of the production process. The most recent
industrial development, the so-called ‘thin slab
casting’, is proving to be a great success. Here,
a semi-finished product is cast with reduced
thickness and sent directly to the hot rolling
mill, thereby allowing reduced investment
costs, large energy savings and shorter delivery
times to be achieved.

Further innovation is currently required by the
steel industry to achieve even lower production
costs, which implies the development of new
processes that would be much more integrated
and flexible than existing ones. Some break-
through solutions are already under investiga-
tion at present.

Following the successful industrial application of
thin slab casting, research projects have been
launched with the aim of designing a fully inte-
grated process for casting and rolling hot strip in
a single step. The research work led to the devel-
opment of the ‘thin strip casting’ process which is
currently being operated in a few industrial pilot
plants for producing stainless steel. Important
potential savings in capital and running costs have
been demonstrated and further application to
conventional mild steels is envisaged. However,
many problems remain to be solved before
applying thin strip casting to the mass produc-
tion of high- quality steel grades such as those
used in automobile manufacturing.

Greater flexibility is needed in the steel produc-
tion chain of tomorrow to cope with the
expanding range of products that will have to
be supplied at low cost. Indeed, the demands
of society are becoming wider and wider,
encompassing applications as diverse as civil
engineering, building, car manufacturing, appli-
ances, and cans and containers. In particular,
versatility is increasingly being required down-
stream of the manufacturing process, where
the final properties are imparted to the prod-
ucts before delivery to the customers. Specific
research activities are currently being con-
ducted in investigating breakthrough concepts
in annealing and coating operations.

The huge continuous annealing and hot dip gal-
vanising lines in use today are not well suited to
frequent changes in strip size or grade because
of their high thermal inertia. Consequently,
material processed during transient phases is
being downgraded. Much more compact lines
with very short response times and extended
ranges of capability would fit better, which is
precisely the objective of present investiga-
tions. New technologies for heating and cooling
steel strip in a fast and controllable way are
under development. In parallel, intensive metal-
lurgical research is being conducted in order to
profit from opportunities presented by new
thermal cycles for designing new products,
especially for cars.

In many applications, a coating is applied to the
steel substrate. The coating is often complex
and composed of a layer of zinc for corrosion
resistance, an organic layer and/or an outer
layer with functional properties. The coating is
obtained by processing the strip on several
dedicated lines. A major challenge for the
ongoing research work is to bring new pro-
cesses into operation that are able to deposit
several types of top-quality coatings, ideally
suited to the specific application of the final
product, in multi-purpose compact facilities. To
achieve this target and to fulfil environmental
obligations, vacuum and plasma technologies
are being investigated.

The fields of annealing and coating are not the
only ones where breakthrough processes are
under development. These two examples
demonstrate the determination of the steel
industry to improve its competitiveness by
designing new processes that are likely to lead
to lower production costs, while better answer-
ing the needs of the society. Today, research
work on these two examples has reached the
laboratory prototype stage, which are expected
to lead to commercial application in about
2010. Very costly developments must still be
performed before the construction of industrial
pilot plants and final implementation of new
solutions for production lines.

The steel industry has the ambition to strength-
en its competitiveness but also to attain
improved sustainability. The two examples
mentioned in the fields of annealing and coat-
ing constitute very valuable contributions with
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regard to both objectives. However, they only
represent a part of the total effort for ensuring
sustainable development. This will be undertaken
with due regard to offering emerging technolo-
gies that are promising from an eco-efficiency
point of view and have already been identified.

2.1.2. Strengthening intelligent manufacturing

New technologies are one of the most import-
ant ways of covering the technological gap
required in process optimisation and increased
competitiveness, in line with the objectives of
the Lisbon (knowledge-based economy) and
Barcelona summits. Where conventional tech-
nologies are mature and robust enough to guar-
antee stable performance, intelligent manufac-
turing technology should contribute to devel-
oping more flexible production processes.

New production concepts, such as intelligent
manufacturing processes, efficient production
and organisation, need to be designed and
developed, based on breakthrough organisa-
tional, quality and technological improvements,
to ensure the evolution of new products,
processes and services. The goal is to support
the transformation of the European steel indus-
try towards a more knowledge-based and value-
added industry with improved competitiveness
and sustainability. To this end it is vital to pro-
vide industrial systems of the future with the
necessary tools for efficient life-cycle design,
production, use and recovery, at the same time
decreasing internal and external costs and
reducing major accident hazards.

Appropriate organisational models and
improved knowledge management should sup-
port technological developments and innov-
ation routes. Flagship research projects need
to be carried out, highlighting the importance

of collaboration between research and industry,
the major outcome of which would be a frame-
work for ‘manufacturing in 2010’ based on the
substantial involvement of industries.

The steel companies have to face such chal-
lenges by using these techniques to deal
with the old unsolved necessities and the
new needs.

2.1.3. Innovation in products

The utilisation of steel is essential for meeting
the future requirements of society and creating
new market opportunities. Society is still
demanding more from materials to be used in
these areas, and the steel sector is continually
striving to provide solutions to these new
challenges.

In the future it will have to address different
needs, in particular the need for more green
products (reduced energy demand and min-
imised pollution in production, less material
consumption and optimised reuse), by taking
new supply- and demand-side initiatives in the
context of EU integrated product policy.

In the competition between materials, steel has
distinct advantages in terms of its strength, ver-
satility and cost. An increase in steel’s market
share can also be achieved by strengthening
its integration with other materials (e.g. sand-
wich panels), introducing new products like
steel-containing composites, use of new bond-
ing technologies, and providing surfaces with
new functionalities (e.g. antibacterial properties
for the food sector). To develop these products
and other new ones coming from new routes to
be developed, the interaction with the customer
is important. New alliances between steel pro-
ducers and customers have to be set up where-
in producers and customers share the risks of
development.

Future processes must take account of the
demands for new products. However, there
will be no new products without suitable
new process routes for their manufacture.
Consequently, the development of these new
manufacturing routes will change the chemical
composition of future steels, their cleanness
(inclusions, residuals), and other properties such



as microstructure and even porosity, etc. signifi-
cantly. The development of new processing
routes will then create opportunities for new
metallurgical processes and new families of
products, changing and opening up further
the opportunities for new product solutions.
Thus, new basic research should be devoted to
these topics.

However, shared knowledge could be a means
of reducing costs and further enhancing the
standardisation of steel products (e.g. fire
resistance in construction). In this respect, the EU
could be at the forefront in defining the stand-
ardisation of steel products; the development of
new steel products should be accompanied by
an enhanced production of EU common rules,
which could be part of the Platform for a future
global initiative.

New product development will be more inte-
grated between marketing, manufacturing, and
research and development. The R&D stage will
become even more important and costly
because of the need to encompass the whole
chain from start to finish. However, these steps
need time and huge financial resources to
progress from laboratory to customer accept-
ance, via several stages of process and product
optimisation. Despite this, time to market must
be as short as possible.

2.1.4. Reducing time to market and applying
the supply chain concept

Nowadays, time to market is generally acknow-
ledged to be a key factor to success in manufac-
turing companies, and is necessary to complete
and to capitalise on the innovation effort.
Combinations of factors, such as ever-changing
market needs and expectations, tough competi-
tion, and emerging technologies among others,
continually challenge industrial companies to
increase the speed of delivery of new products
to the market, to fulfil customer requirements.

Furthermore, supply chain management
answers the need to reduce lead time since it
implies the coordination of all companies
involved in the delivery of a product (production,
distribution, manipulation, storage, and mer-
chandising) and its components.

Indeed, products are rapidly changing from
physical tangible objects to include intangible
assets related to fulfilling requirements, fitting
the right product to the right needs, servicing
the product and maintaining it through its life,
empowering the user to get the best from it, and
finally facilitating end-of-life product retrieval
and recovery of resources in an environmentally
friendly manner.

Recommendations concerning Profit

The European steel industry is pre-
pared to proceed with its move
towards global, sustainable and com-
petitive leadership but needs partners
and external skills to face the high
levels of cost and risk involved in
breakthrough innovation and research.

European universities and research
centres should increase their input into
dedicated research to accelerate this
move and make it even more success-
ful, especially with regard to new pro-
duction technologies.

Simplified and uniform rules and stand-
ards are also required for products at
EU level.

Research funding should be made avail-
able in the form of grants by public
authorities (e.g. the European Commis-
sion, national or regional authorities).
Leverage effects should be helpful to
reach a critical financial mass.

Fiscal incentives should also be pro-
moted in order to enhance research
activities, facilitating the achievement
of Lisbon’s objectives.
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2.2. Partners: improving
the steel sector partnership
in modern society

Partnerships developed by the steel industry
cover a vast range of industrial sectors, such as
raw material, energy and equipment suppliers,
transport sectors, manufacturers, customers and
recyclers, standardisation bodies as well as
national and international authorities and finan-
cial institutes.

Almost all European manufacturing sectors are
largely based on the utilisation of steel in various
forms. In addition to the automotive and con-
struction sectors, which are outlined in the fol-
lowing chapters as examples of priorities for the
co-operation and partnership of steel with other
industries, important application areas include
marine technology, packaging and engineering
which can all benefit from the development of
new steel grades and manufacturing technolo-
gies. Shipbuilding, offshore construction as well
as oil and gas transport via pipelines in Arctic or
deep sea areas need collaboration from suitable
partners to develop and process the necessary
steel grades. The development of steel plate for
use in long-distance, large diameter, sour gas
resistant pipelines is being performed in part-
nership with pipe manufacturers, the oil and gas
industry, and testing authorities. The work in
this area is aimed at developing the production
of high-strength steels with high toughness
and good weldability suitable for use in low-
temperature and high-pressure conditions.

Equipment manufacturers work in close co-
operation with special steel producers. Stainless
steel is very often the best value option over the
total life of a project or product. Corrosion
resistance, cryogenic properties, easy cleaning
ability and aesthetic appearance, strength-to-
weight advantage, and fire and heat resistance
are unique properties afforded by more than
60 different grades of stainless steel. The chem-
ical industry and the food-processing sector are
dependent on the availability and development
of stainless steel. Stainless steel application for
structural components is growing and the
design for different sizes and shapes is being
discussed among structural engineers, archi-
tects and building owners.

The European steel sector is constantly addressing
the challenge of meeting customers’ demands for
a broad variety of ever more sophisticated high-
performance materials. To meet these needs, a
direct partnership between steel producers and
their immediate customers is a strong require-
ment. Such collaborations are major features of
new product development in the steel industry
and an essential element in the promotion of steel
use. In the framework of future RTD projects, the
automotive and the construction sectors are
examples to be regarded as priorities.

2.2.1. Partnership priorities: the automotive
sector

Society’s needs. Mobility is a basic requirement
for people in modern industrial and knowledge-
based societies. Mobility of people and goods
has contributed greatly to wealth creation and
economic prosperity.

Energy consumption in transportation is domi-
nated by road (73%) and air transport (12%). In
Europe, individuals spend a significant amount
of time in motor cars. The total distance travel-
led by all road vehicles has tripled over the last
three decades. In the EU, the average number
of cars per 1 000 people is approaching 500; in
Germany, France and Sweden this figure is even
higher. Every year 40 000 people are killed in
Europe in traffic accidents. Road deaths are still
the first cause of mortality among youth aged
from 15 to 24 years. New strategies for main-
taining mobility and for mitigating the conse-
quences of action programmes will therefore be
necessary in future. In this context, safety of
passengers and drivers is increasingly becoming
an important priority, as recommended by the
EU Commission (a decrease by a factor of 2).

However, worldwide the transport sector is
responsible for about 20% of greenhouse gas
(GHG) emissions. A decrease in the specific fuel
consumption of cars has been counterbalanced
by trends towards bigger cars with high-
powered engines, an increase in the number of
cars, and fewer passengers per car. In addition to
new fuel technologies, new transport concepts
and construction methods are required in order
to enable reductions in GHG emissions to be
achieved despite increasing passenger and
goodes traffic.



The development of transport modalities and
intelligence in transportation systems are essen-
tial to provide an infrastructure that can facili-
tate mobility while minimising energy consump-
tion and emissions, and also reduce car acci-
dents. Steel solutions are central to meeting
these requirements and should be considered
for future infrastructures as far as traffic control
is concerned.

Recent collaborative studies by the steel sector
(Ultra Light Steel Auto Body Programme - ULSAB,
Ultra Light Steel Auto Suspension Programme -
ULSAS, Ultra Light Steel Auto Closure Programme
- ULSAC) have demonstrated the capacity to
reduce the weight of car bodies, suspensions and
closures by around 25%, leading to a decrease
in CO, emissions in the environment, improved

safety, and material recyclability. This has been
made possible using new steel products and new
steel solutions. These programmes demonstrate
the potential of steel as a high-performance mate-
rial for mass production and for achieving cost
advantages with better or equal performance
results. Efforts should be pursued and new steel
solutions sought to accompany the evolution of
the automotive sector.

Challenges posed by lightweight construction
and improved energy efficiency. The car of the
future will have to be more energy efficient, lower
in pollutant emissions and simultaneously lighter,
safer and quieter. Therefore, the automotive
industry is stimulating light construction innov-
ations. However, new energy sources involving
hydrogen will be developed, such as fuel cells. It
is essential for the steel industry to exploit its
material expertise, through material develop-
ment and component design for use in mass pro-
duction and, in co-operation with the automotive
industry, to achieve further improvements or
totally new solutions for vehicle concepts.

In addition, the EU Directive in 2000 on end-of-
life vehicles aims to make vehicle dismantling
and recycling more environmentally friendly,
and sets quantified targets for reuse, recycling
and recovery of vehicles and their components.

Future collaboration as a precondition. In
future, even earlier and closer collaboration with
the automotive industry will be necessary in the
areas of materials used (properties), construc-
tion (components), and production processes

(joining techniques). In order to remain competi-
tive in further developments of technique,
design, safety, environmental behaviour and
comfort, research activities should be focused
on the following topics:

Car body. The construction techniques
employed in modern automobiles can basically
be divided into three groups:

[ Shell designs;
[J Space-frame designs;
[0 Mixed shell/space-frame designs.

New steel grades and more intelligent use of
the materials, together with new types of pro-
duction technologies, are imperative if the car of
the future is to combine mobility with sustain-
able development. Steel designs have great
future potential:

[J Modern sheet designs can optimise material
use, as required to meet strength and stiff-
ness demands;

[0 A mixed design of spatial grid frames made
of closed profiles for the bearing structure of
the vehicle body (space-frame) can achieve
weight reduction while maintaining the same
performance data by optimising hydroform-
ing and tailored-tube production;

[0 The production of outer skin parts should be
developed from high-tensile multi-phase thin-
ner steels (< 0.5 mm). The creation of a new
family of lightweight steel grades, facilitating
the production of complex, geometrically-
demanding components, is a further chal-
lenge for the steel sector;

[J The use of corrosion-resistant stainless steels
in the vehicle body can play a major role in
future in forming complex geometries as a
result of the good ductility and strength prop-
erties of these steels, and the advantages
that these qualities bring about;

[0 New surface technologies could provide
scratch-proof and dirt-resistance surfaces.
Current techniques can be further developed
to reduce the thickness of zinc layers, improv-
ing corrosion resistance and laser weldability
of the next generation of coated products.

Suspensions. New steels with improved fatigue
properties for smaller component sizes (including
spring steels), and new forming and processing
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techniques are at the forefront of future de-
velopments.

Drive line and gears. New steels for connecting
rods, gear teeth, roller bearings, and drive
shafts need to be developed. The applicability
of new forming, preparation and processing
techniques (including near-net-shape forming
and thixo-forming) must be tested.

Engine. New steels for injection systems (raised
temperatures and pressures) and for smaller
component sizes can be expected to provide
improved performance and savings in fuel con-
sumption. New steels require the development
of new working methods (particularly drilling).

Complementary measures. Tools with longer
operating lives and increased resistance to pres-
sure and temperature changes are conse-
quences of future developments of steel grades
in automobile construction.

Measurement of the characteristics of the steels
used, such as the modelling of forming behav-
iour during production of the components,
and the simulation of vehicle behaviour are con-
sidered to be very important.

Long-term research tasks. High priority should
be given to the following topics:

Development of advanced or new lightweight
steel grades with high strength and ductility;

[J New surface technologies and strip coating
processes for integration in conventional
metallic coating or coil coating lines;

[0 New forming technologies for pre-coated or
complex parts;

[J New joining technologies for tailored products;

0 New vehicle systems and steel constructions
easy to disassemble;

[J Steel solutions to facilitate the use of new
energy sources (fuel cells, hydrogen).

Recommendations concerning Partners
The automotive sector

The steel sector, in close co-operation
with the automotive sector, should
continue to develop steel solutions for
the car of the future, including traffic
modality and transport control.

The main objective is to maintain indi-
vidual mobility for citizens, satisfying
the needs of sustainability by the design
of lightweight steel parts (because of
increasingly large and powerful cars) for
lower energy consumption, including
new solutions for improving safety, pri-
marily, but also durability, comfort, ease
of car disassembly to facilitate recycling
and, last but not least, the use of new
energy sources.

2.2.2. Partnership priorities: the construction
sector

Steel is one of the most important construction
materials. Almost half of the steel produced is
used for construction purposes. New applica-
tions for steel can be found through the devel-
opment of new grades, building components
and systems, composite structures, and con-
struction technologies.

From the construction sector’s point of view, the
prevailing future trends, society's needs, envir-
onmental concerns, and the threat of global
warming can be classified in the following differ-
ent groups:

[J Urbanisation development in the EU continues
its trend, bringing infrastructure opportunities
(e.g. hospitals, schools, transport, etc.) that
have key relevance for construction;

[0 Existing building stock is ageing and needs
service, repair, renovation and refurbishment.
Inhabitants are also ageing, which means, for
example, that in multi-storey buildings stair-
ways do not provide sufficient access but
elevators are needed. Greater adaptability
is needed in apartments as a result of the
changing needs of smaller families;



[J With increasing energy prices, more attention
will be devoted to reducing use of energy in
heating and air-conditioning in both the
home and industry, by utilising new construc-
tion techniques/designs to reduce heat loss
and/or the need for cooling buildings. Less
energy will be used in production and less
waste will be generated in construction.
Noise and dust must be minimised during
construction and better sound insulation is
needed in urban areas. Sustainability issues
drive the steel construction sector to develop
and design new products according to new
regulations;

[0 The ever-increasing capacity of information
and communication technology offers a power-
ful tool for innovative product development
and the realisation of construction projects.
Multiple individuals, functions and, increas-
ingly, even separate companies can con-
tribute to any given concept.

[J The development of steel solutions to improve
safety in building construction areas and reduce
both costs and construction time. Safety
should be improved by exchanging best
practices in the safe erection of buildings;

[J Reduction in the consumption of non-renew-
able materials.

The direct partnership with customers is the
tool through which the steel industry will meet
the needs of consumers. In order to respond to
these needs, three kinds of actions should be
developed:

Effective implementation and dissemination of
the results achieved in the joint projects and
adoption of best construction practices. Steel’s
market share varies from country to country and
is very dependent on the type of construction.
Steel has always been present in heavy infra-
structure, bridges, pipelines and high-rise build-
ings. However, in small houses and in some civil
engineering structures, such as pilings and foun-
dations, market share remains low compared to
its potential. The development and implementa-
tion of standards at EU level, especially
Eurocodes and reference standards, are key
issues for the use of steel.

Technical and scientific development of mater-
ials and products, including composite struc-
tures, and development of new products,
new construction systems, production and

construction processes and more efficient
control of the supply chain. Product develop-
ment is already focused on the evolution of
standardised products and mass customised
production systems. However, further innov-
ations will be carried out to develop new steel
grades with improved corrosion resistance and
fire safety, new technical solutions for combin-
ing steel with other materials, and associated
innovative design features. This would offer new
potential for a healthier lifestyle, such as the
minimisation of noise and vibrations, improve-
ment in thermal insulation systems, and the
capacity to integrate alternative energy systems.
Finally, the development of new assembly
processes would contribute to reductions in on-
site construction costs.

Initiatives to carry out integrated programmes
incorporating the different sectors involved.
ULSAB, ULSAC and ULSAS programmes could
represent a model to be followed.

Recommendations concerning Partners
The construction sector

The following RTD activities are rec-
ommended:

e Development of new solutions for
the use of steel in residential con-
structions, single family housing,
multi-storey apartment buildings;

e Development of new solutions for
the use of steel in renovation of
existing buildings;

» Development projects to increase the
use of steel in the above-mentioned
applications, especially in those coun-
tries where the knowledge of its
potential is less developed;

e Research activities providing new
scientific knowledge;

e Development of new standards;

e Exchanging best practices, especial-
ly to increase safety in construction.
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2.3. Planet: improving
environmental aspects

2.3.1. The greenhouse gas challenge

Over the last 50 years, the concentration of CO,
in the atmosphere increased from 280 ppm to
today’s level of 360 ppm. There is a growing
consensus that this change is linked to anthro-
pogenic activities. According to reports from
the International Panel on Climate Change, this
phenomenon will lead to a worldwide rise in
temperature by 1.4 to 5.2°C by the end of this
century. Many countries in the world decided to
take action in accordance with the Kyoto
Protocol. One of the measures taken by the EU
to respect the Kyoto commitments is to create
an emission-trading market for certain industrial
activities, including steel-making.

The steel industry is in a special situation as
regards this issue. Over the last 50 years, there
has been important and systematic progress in
steel-making resulting in the halving of the CO,
emissions per tonne of steel produced. This was
achieved largely due to the reduction of coke
consumption in blast furnaces and the increased

availability of scrap to be recycled either in basic
oxygen furnaces or mainly in electric arc furnaces.
The steel industry still represents an important
share of the European anthropogenic CO, emis-
sions (6%), and therefore remains a sector of
specific importance (See Fig. 6).

Further major improvements in integrated steel-
making (blast furnace) cannot to be expected. In
the integrated steel-making route, coke and
coal are not primarily fossil fuels but are reduc-
ing agents that cannot be replaced currently
under economically viable conditions. Today,
about 1.8 tonnes of CO, are emitted per tonne

of steel, which represents almost the theoretical
limit for the process.

Therefore, to make meaningful progress in the
reduction of CO, emissions a new approach and
breakthrough technologies for reduction of iron
ore are required. The development of such a
process is essential to keep the performance of
the sector in line with the environmental needs
of our society.

Looking for breakthrough technology: Ultra
Low CO, Mitigation (ULCOS). To respond to

the challenge of lowering CO, emissions in the
steel industry, breakthrough technologies need

Fig. 6: Progress in steel-making in terms of reduction
of both CO, emissions and energy consumption
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to be developed. This idea has led to the cre-
ation of the ULCOS study group, which submit-
ted a proposal for research funding in this area
to the European Commission. In the first phase,
the ULCOS project will evaluate every reason-
able proposal on CO, emission reduction using

a standardised methodology. This concerns car-
bon-based technologies with or without subse-
quent sequestration, technologies that would
require cheap and plentiful electricity or
hydrogen, biomass, etc. The most promising
technologies will then be studied in detail and
tested on a pilot scale. Finally, full-scale demon-
strations of appropriate technologies will be
tested. The results of this work should redirect
the investments in steel-making in the post-
Kyoto era.

2.3.2. Towards zero waste

It is estimated that steel-making activities in
Europe produce about 80 million tonnes annu-
ally, equivalent to half of the European steel
production of by-products and waste, of which
10 million tonnes is waste for disposal. This
waste of resources and land area are not sus-
tainable and must be reduced in the future.

The analysis of waste for disposal shows that
80% consists of slag and iron-bearing dusts and
sludges which can be transformed into raw
materials for other users or usable products.
For example, blast furnace slag (about 30 mil-
lion tonnes of which is produced per year) is
used as a hydraulic binder. This slag is custom-
made, according to the content and physical
properties required by the customer, to serve as
raw material for road construction, or cement
manufacture, replacing Portland clinker. Its use
avoids the mining of minerals and contributes
to the conservation of natural resources. In
addition, a valuable and often indispensable
product is manufactured avoiding not only the
excavation of lime clay and other raw materials
but also the use of energy and emissions of
CO, in the clinker process. For other types of
slag, especially those from steel-making, differ-
ent treatments and applications should be fur-
ther developed and implemented. This should
be done in compliance with meaningful stand-
ards to ensure possible and known applica-
tions. In this context, the aid of government
regulators might be welcome to promote the
recycling of products rather than to quarry
and treat new mineral products. At the same
time, a market is to be developed to commer-
cialise these products (See Fig. 7).

Fig. 7: Steelslag in the EU: breakdown by using
sectors (year 2000)

Final deposit 28%

Interim storage 7%

Internal recycling 9%

Fertilizer 4%

Source: Euroslag

Cement production 7%

Road construction 42%

Hydraulic
engineering 3%
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At present, the recyclability of many iron-bear-
ing process dusts or sludges is limited by their
fine particle size, the presence of hazardous
elements or compounds, or other chemical/
physical properties. Various technologies have
been developed (e.g. Oxicup, RHF furnace,
Shaft Furnace), or are under development (e.qg.
Primus, hydrometallurgy), to separate iron from
other undesired elements and, at the same
time, to ensure that the remaining non-ferrous
fraction is returned to non-ferrous recycling
streams. The development of such technologies
should be encouraged in the future.

2.3.3. Energy effectiveness

Even though the European steel industry has
drastically decreased its specific CO, emissions

over recent decades, breakthrough technolo-
gies are needed in the long term. Progress
already made is mainly the result of improved
energy efficiency in the steel-making process.
Indeed, the development of continuous casting,
increased recycling of scrap, development of
RTD activities on the optimisation of the
processes, and the development of computer-
controlled systems, have all contributed to
reduced energy consumption in some energy-
intensive stages.

The current status of steel-making processes in
Europe is that they are rather close to their opti-
mum, taking into account techno-economic con-
ditions. Gross energy consumption by European
production units can often be considered as a
benchmark, but the net energy consumption
can be lower in some countries receiving incen-
tives from higher energy costs.

Additional energy recovery could result from the
implementation of coke dry quenching which
remains a significant source of potential savings.
Another existing technique for coke making is
coal preheating which is widely developed in
Japan but not used in Europe. Obstacles to the
development of these techniques in the EU are
not only due to meteorological and/or economic
conditions, but also to the effects on the quality of
dry-quenched coke. To become viable, more re-
search initiatives should be carried out in this field.

However, the steel-making process involves a
number of heating and cooling operations
which generate low-grade heat. Optimal energy
recovery from these processes would require
the development of new techniques adapted to
low-temperature and continuous operation.
Such techniques, when developed, would be
useful for other processes as well as steel-mak-
ing (e.g. cooling of sintered products, combus-
tion fumes, steel castings, etc.).

2.3.4. Improving material yield

A global improvement in all aspects of produc-
tion activities, and hence an enhancement of the
overall social relevance of these activities, has
been achieved by increasing the useful output
of the production.

Over the last 30 years, the material efficiency of
steel production in Europe has increased
markedly. Thirty years ago, 1 000 tonnes of li-
quid/melted steel were needed to produce
700 tonnes of finished products, whereas today,
with the same quantity of liquid steel, the
output is 900 tonnes.

This evolution must continue, even in the face of
a diminishing margin for improvement, and the
actual progress should be measured (See Fig. 8).

The indication of weight is no longer a measure
of the utility of the product in many applica-
tions. Thanks to the development of high-
strength steels, the mean thickness of steel
has decreased. However, for an increasing num-
ber of applications, the surface area or length
has become a better measure of quantity than
weight.

2.3.5. Assessing the advantages of steel
applications

Steel products today are becoming more and
more sophisticated. High-strength steels
allow for the production of lighter and lighter
applications, which contribute to savings in
energy consumption (e.g. in transportation
systems).



Fig. 8: Kg finished products/tonne crude steel
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Galvanising and other corrosion protection sys-
tems extend the life span of the manufactured
goods and strongly reduce the use of natural
resources.

Steel is 100% recyclable and can be recycled
infinitely without losing its properties, whatever
its use or destination. Moreover, because of its
unique magnetic properties, steel is easily sep-
arated from other materials. This is a clear advan-
tage over many other materials. In this context,
the steel sector proposes to improve further the
recycling of steel from products on the market
such as furniture. In order to facilitate collection,
these products must be designed for the easy dis-
mantling and separation of all steel components.

These and other advantages need to be rigorous-
ly quantified in order to design and develop more
environmentally friendly products. The steel
industry was acting as a pioneer when it charged
the International Iron and Steel Institute (lISI) to
establish an international methodology for carry-
ing out life-cycle inventories of its products. This
first step needs to be improved and developed
in the near future, and it is extremely important
that this is achieved within the European con-

text, through a common initiative supported by
the European Commission.

2.3.6. Developing design tools for better
environmental performance

To allow for a really comprehensive evaluation
of all the advantages and disadvantages when
selecting materials for specific applications, a
universally accepted methodology, capable of
taking into account all relevant aspects of the
life cycle of the material, is @ major prerequisite.
Ultimately, such a scheme will be indispensable
in the selection of materials in a quantifiable and
objective way, and should be developed at a
European/international level.

No single expert, producer or institute will be
able to present a suitable solution. An intensive
wide-ranging approach to data collection, veri-
fication, and methodology development will be
required. This will involve the entire production
chain, the user, and the recycling industry.
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2.3.7. Reducing the impact of production

The large volume of materials and the power
consumed in the processes make production a
source of important emissions and sometimes
pollution. Significant progress has already been
achieved by the steel industry in the abatement of
a number of emissions. However, the sector’s
biggest challenge, as regards acceptance by
neighbouring communities, remains the way in
which it will be able to further improve material
and energetic emissions to the air in particular.

Every regulatory initiative towards improving
the air quality affects the sector. Further techno-
logical efforts are therefore desirable and may
also be addressed.

Recommendations concerning Planet

» Resources should be made available
to develop new technologies in
order to reduce greenhouses gas
emissions in a drastic way;

e Incentives to reach the ‘zero waste’
concept (recycling and reuse) should
be promoted;

e The environmental burden of pro-
ducing and using high volumes of
products and semi products needs to
be assessed with the view to being
managed;

< A European/international methodology
for the LCA (Life Cycle Assessment)
Inventory of products should be
established and applied in order to
optimise design decisions;

e Design tools have to be developed.

2.4. People: attract and secure
human resources and skills

2.4.1. Health and safety

Both the image of the steel industry and the
quality of steel products are strictly connected
to the quality of the working environment and
workplaces. The improvement in safety has
resulted from long-term activities based on
social research that addressed issues related to
health and safety of the people in conditions
within the working environment.

Accident statistics show that the European steel
industry is among the safest worldwide.
Nevertheless, the elimination of fatalities and
further improvements towards ‘zero acci-
dents’ are the major priorities (See Fig. 9).

2.4.2. Human resource management
in the steel industry

In a global economy in which various industrial
sectors are interdependent, and under pres-
sures generated by the imperative needs of
reinforcing competitiveness and creating
employment, special consideration should be
given to the conventional forms of organisa-
tion of work, the methods of people manage-
ment, their skills and continuous training, and
governance employed by companies and
public authorities.

The macroeconomic changes over the last
20-30 years have resulted in a move from manu-
facturing industries to the service sector, from
occupations requiring relatively modest educa-
tional levels to those with higher education and
training. At an industrial level, employment
has been characterised by its rationalisation
and the introduction of new technologies (See
Fig. 10).

Skills and knowledge requirements have risen
continuously. This includes not only the know-
ledge of technical processes, but also the ability
for analysis and an improved capacity to work in
a team. Related to this is the rapidly changing
world of work, driven by computerisation and
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information technologies. Hence, a continuous
training process and the establishment of
‘best practice’ education and training
arrangements are necessary to adapt the
workforce skills to these changes.

2.4.3. How to attract qualified people

As far as new human resources are concerned,
the modern steel industry does not require a
monothematic specialisation but a solid techni-
cal and scientific base. Following the dom-
inance in demand for highly educated people
and the reduced number of young graduate
engineers, physicists and chemists, the steel
industry is being increasingly threatened by the
ever decreasing possibility to employ suitably
qualified people and to motivate students who
are more attracted by finance and business
careers. This is a general need across the
European steel industry.

To attract highly qualified staff, the steel indus-
try has committed itself to intensifying its con-
tacts with universities and research insti-
tutes, demonstrating its characteristics of
safety, durability and environmental per-
formance in relation to high-technology, in
other words the development of a steel cul-
ture. These values should be shown through
specific actions such as advertisements,
image and awareness campaigns.

Development of young staff working in the
steel industry is also essential. The ECSC ex-
perience showed the importance of co-operation
and the development of extended networks at a
European level. Masters degrees in metal
sciences should be promoted and tailored
towards both modern and future steel indus-
try needs.

A European ‘mastership’ programme could be
organised in order to transfer updated know-
ledge on metals science both to young gradu-
ate engineers, already working in the European
steel companies, and to students at university.
The ongoing experience of the Eurosteel-
master, which conveys speakers from univer-
sities, European institutions, steel companies
and research centres, can be used as the basis
for a more complete high-level course.

In this respect, a transition is required from
purely technical activities, to activities requiring
an economic intelligence within the company,
analyses of its performances, knowledge of the
markets, and a high level of management skills.
Accordingly, within the scheme of continuous
training, the new concept of a new business
school should be implemented.

2.4.4. Demand for highly skilled educated
people

To meet new needs, the demand for people
with higher education qualifications will con-
tinue to increase in the coming years and should
continue to rise in the future. These difficulties
are further exacerbated by the present age
distribution in most European steel companies.
The distribution shows, in fact, a higher density
of older people; as a consequence, a consider-
able number of employees will retire and leave
the industry in the next few years. This situation
could become an emergency if not faced in time
with the appropriate strategies and measures.
Specific programmes for experienced people
over 50 years old have been organised by
some steel companies in Europe, with a
degree of success, which is encouraging for a
similar approach on a larger scale.

2.4.5. Continuous training

The rapid technological changes in the steel
industry raise questions about the adaptability
of its labour force. The current exchange of
best practices between steel companies will
continue to be implemented.

The existing committees made up of steel
industry and trade union representatives can
contribute positively to this training effort.

However, in this dynamic vision of modernisa-
tion of human resources, the Unions have a
key role to play, helping to drive all the
workers involved to match their aptitudes
and capacities to the needs identified by the
companies.



Recommendations concerning People

e Improvement of work safety condi-
tions;

e Exchange of practices in view of the
‘zero accident’ target;

e Close relationships with a network
of top level universities taking initia-
tives to attract the best students in
the steel industry; disseminate a
steel culture;

e Support and development of train-
ing at European level; support
EUROMASTER initiative.
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3. Organisation of the European Steel Technology Platform
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3.1. Developing a closer
European partnership in RTD
to gather a critical mass

It is proposed to build upon the positive experi-
ence of co-operative research gained by
the European steel industry under the ECSC
treaty, which led to the first Excellence
Network in the EU. It is intended to further
integrate and broaden its RTD partnership
in order to reach the critical mass required
to meet the challenges of the long-term
ambition.

Indeed, in order to achieve these long-term
objectives, the steel industry needs to broaden
its skills and further develop its competence
base. This is required in particular with respect
to the development of breakthrough technolo-
gies to achieve post-Kyoto agreements and to
boost innovation to propose new steel solutions
to customers, especially those in the automotive
and construction sectors. It is envisaged that
closer relationships with both suppliers and
consumers (the end users) would increase
the cross-fertilisation of vertical skills within the
supply chain.

These activities should be carried out through
participation in European RTD programmes,
such as the Framework Programmes, national
and even regional programmes.

3.2. Creation of a European
RTD Steel Technology
Platform — key participants

The creation of a European Steel Technology
Platform would constitute a powerful tool to
acquire the necessary skills to achieve the ambi-
tions of the European steel sector.

It should comprise:

[J The major steel companies, and the whole

European steel industry represented by
EUROFER,;

[0 The steel research centres;

[ Industrial stakeholders linked to the priorities

of the Platform, e.g. suppliers and engineer-
ing companies, representatives of automotive
and building sectors;

[J Universities through a European network;
[1 The European Commission;
[J Representatives of national EU governments;

[J Representatives of the trades unions and/or
the Consultative Committee for Industrial
Change (CCIC).

However, because of the open structure of
the Platform, additional partners could be inte-
grated into the organisation, according to the
evolution of the priorities.



3.3. Governing bodies

Two committees are proposed to steer the
Platform: a steering committee and a support
committee.

The European Steel Research Advisory Council
Its mission should be to:

[J Define long-term priorities for RTD within the
steel sector;

[J Decide strategic RTD actions to support
innovation;

[J Set up a strategic research agenda;
[J Monitor and coordinate long-term actions.

In order to create an efficient and flexible body,
as recommended both by the European
Commission and the decision-makers for the
steel industry, this Advisory Council should
comprise a limited number of high-level person-
alities (15/17), appropriately balanced.

The Advisory Council Support Group

The size and composition of this body would
also be defined according to the technical prior-
ities of the Platform. However, it should include:
steel industry R&D managers, representatives of
the participants in the technical platform, and
representatives from the European Commission
services.

3.4. Implementation
of the enlarged partnership

The governing bodies should be operational
early in 2004, immediately after the official
launch of the Technology Platform. Their first
task would be to identify an initial set of priority
actions and to prepare a detailed strategic
research agenda for more long-term actions.
This should be achieved before the end of 2004.
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This report sets out the ambition and the long-term vision of the European steel sector by 2030: to assume
sustainable and global leadership in the coming years. It identifies the main challenges and the strategic research
objectives facing the European steel industry. It presents recommendations for the creation of a European steel
technology platform to boost innovation, as well as develop breakthrough technologies and new steel solutions.
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other stakeholders. It is an important step towards opening and broadening dialogue.
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