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RESEARCH &  
DEVELOPMENT 

12.

voestalpine’s corporate strategy focuses on lead-
ership in innovation, technology, and quality. Re-
search and development therefore plays a central 

role in the business model, which is also reflected 
in the continuous increase in the R&D budget.

RESEARCH & DEVELOPMENT  
AND INNOVATION

12.1

Environmentally speaking, our Sustainability Strategy focuses on  
lowering CO2 emissions, conserving resources, and implementing the  
circular economy. The aim is to bring about climate-neutral steel production  
by 2050. Life cycle assessments (LCAs), the digital transformation,  
sustainable products, and expanded material and energy cycles help us 
achieve our goals regarding resource conservation and the circular economy.  
This requires intensive research and development (R&D) work. 

R&D EXPENSES IN MILLIONS OF EUROS 
(gross, not including R&D investments)
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12. Forschung und Entwicklung

Transformation
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R&D AIMS FOR SUSTAINABILITY12.3
The continual development of new products 
and production processes is indispensable for 
voestalpine as it aims to stand out from the glob-
al competition and maintain its role as a technol-
ogy leader. Innovation driven by R&D thus en-
sures the company’s success in the long term. The 
principle of sustainability is a key decision-mak-
ing criterion for actions within the company. 

voestalpine’s sustainability strategy covers the 
three pillars of the economy, environment, and 
society. Research & development establishes the 
link between climate and environmental protec-
tion and the development of sustainable prod-

ucts and services, and is therefore an important 
component in the cross-functions “Sustainable 
processes” and “Sustainable business activities” 
(see the chapter “Sustainability strategy”).

Steel will continue to play a major role in the fu-
ture and form the basis for sustainable solutions 
in infrastructure, the energy industry, and mobil-
ity. One focus of R&D activities is therefore fur-
ther developments in steel production. Life cycle 
assessments, digitalization, increased efficiency, 
and expanded material and energy cycles help 
to achieve the goals of resource conservation 
and the circular economy.

12. Research & Development

Research & development at voestalpine is de-
centralized and located close to both the re-
spective production facilities and the market. 
This global network of over 70 sites is controlled 
by the Research Board and through Research 
Coordination. 

A variety of formats are used to exchange 
knowledge: Information is exchanged between 
the R&D managers in the Research Committee, 
Group projects link the knowledge available in 
several divisions, R&D expert clusters offer plat-
forms for researchers to exchange ideas on a 
specific topic, and the R&D Day—an annual 
Group-internal conference—supports knowl-

edge transfer, as well as providing the opportu-
nity for people to meet and network. This Group-
wide network is supplemented by cooperation 
with outside partners. This means that knowl-
edge and resources supplied by scientific part-
ners can be used for necessary application-ori-
ented research. 

The global cooperation partners include around 
100 university institutes, research institutes, and 
competence centers. Cooperation is also main-
tained with customers in order to develop prod-
ucts that meet their needs. Our strategy lies in 
striving for long-term cooperation based on 
mutual trust.

R&D NETWORKS12.2
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12. Research & Development

NEW TECHNOLOGIES IN  
STEEL PRODUCTION

12.4

The technology transition, as the basis for the 
production of steel with reduced CO2 emis-
sions through to steel production with net 
zero CO2 emissions by 2050, poses major chal-
lenges for the entire European steel indus-
try. voestalpine presented greentec steel in 
2022 as its ambitious phased plan for green 
steel production. The existing blast furnace 
routes in Linz and Donawitz will be partially re-
placed by one green electricity-powered elec-
tric arc furnace at each site as a first step from 
2027. This will reduce CO2 emissions at the two 
sites by 30% compared to 2019. A further blast 
furnace at each of the sites in Linz and Donawitz 
are scheduled to be replaced from 2030. 

The aim is to ensure that even after the conver-
sion of the production routes in Linz and Donaw-
itz to electric steelworks, all of the high-quality 
and sophisticated steel grades can continue to 
be produced as before in order to continue to 
meet customer expectations as effectively as 
possible. 

The most important input materials in an electric 
arc furnace are scrap and sponge iron. Scrap is 
available in limited quantities and comes with 
unwanted companion elements. Ongoing R&D 
projects involve voestalpine working on produc-
ing high-quality steel products from the avail-
able scrap. On the one hand, methods of smart 
scrap sorting are being developed in order to 
improve scrap quality, while on the other, numer-
ous test melts are being used to investigate how 
the metallurgy needs to be adapted in order 
to guarantee the usual material and process-
ing properties of the product. Smart methods 
such as artificial intelligence (AI) and machine 
learning are providing support here. In order to 
achieve the goal of net zero emissions by 2050, 
new technologies are being researched in the 
medium term where hydrogen is proving to be a 
promising option.

The test program at the hydrogen electrolysis 
plant as part of the H2FUTURE project was suc-
cessfully completed at the end of 2022. In ad-
dition to producing green hydrogen, the elec-
trolysis plant provides grid services through its 
participation in the balancing energy market. 

The H2FUTURE Follow-up project subsequent 
to this was launched in the reporting year and 
includes the planning, installation, and opera-
tion of a system for compressing and purifying 
the hydrogen produced in the PEM electroly-
ser. Commissioning is planned for mid-2025.  
This hydrogen can be used to supply R&D pilot 
plants for steel production, for example. 

voestalpine is involved in the Carbon Cycle 
Economy Demonstration cooperation project, 
which aims to demonstrate a closed CO2 cycle 
with the help of sector coupling. voestalpine is 
also a partner in the Underground Sun Storage 
project, which is investigating underground sea-
sonal storage for hydrogen. 

This makes H2FUTURE Follow-up a key project 
for the Upper Austrian government’s Hydrogen 
Campaign 2030. The HYFOR (hydrogen-based 
fine-ore reduction) research project is devel-
oping the hydrogen-based reduction of low-
grade fine ores—a breakthrough technology 
from Primetals Technologies. The applicability 
of the process in batch operation was success-
fully demonstrated at the Donawitz site during 
the reporting period. During the reporting pe-
riod, the SuSteel (Sustainable Steelmaking) ba-
sic research project demonstrated the technical 
feasibility of producing crude steel directly from 
iron ore using hydrogen plasma.
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The focus on sustainability encompasses all R&D 
activities aimed at increasing resource, energy, 
and general process efficiency, circular econo-
my projects and the development of materials 
and components for sustainable products, e.g., 
for lightweight automotive construction or re-
newable energy generation.

Digitalization can go a long way towards in-
creasing efficiency. Robots, data-based algo-
rithms, model-based controls, state-of-the-art 
sensor technology in combination with machine 
learning and artificial intelligence (AI) help to 
optimize processes and support employees at 
the plants in such a way that product quality 
can be increased significantly. 

Optical systems are already being used suc-
cessfully in many voestalpine companies, using 
AI to detect defects. This allows surface defects 
such as cracks on the product or component 
to be detected at an early stage. OCR (Optical 
Character Recognition), i.e., algorithms for op-
tical character recognition supported by artifi-
cial intelligence (AI), enables parts to be clear-
ly identified and their path tracked. These are 
two development examples for the application 
of innovative key technologies which are used 
to ensure the outstanding quality of voestalpine 
products.

Artificial intelligence (AI) is also being used suc-
cessfully in condition monitoring, to enable pre-
dictive maintenance of voestalpine systems 
using forecasting models (lean smart mainte-
nance). The improvements in plant availability 
and capacity utilization as well as optimization of 
the process chain also lead to a reduction in en-
ergy requirements and therefore CO2 emissions. 

However, the use of artificial intelligence (AI) is 
not just limited to production processes, but also 
enables intelligent product solutions. The latest 
generation of turnouts, for instance, uses AI to 
assess their condition from the data collected 
and to decide whether there is a risk of a turnout 
failure and therefore a line closure. The flawless 
functionality of this essential system component 
can be ensured with a high degree of accuracy, 
and predictive maintenance can be initiated.

R&D FOCUS ON SUSTAINABILITY12.5

12. Research & Development
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SUSTAINABLE PRODUCTS12.6
Steel is one of the most widely used materials 
in the world. It is durable and can be recycled 
repeatedly, making it integral to a sustainable 
society. Intelligent lightweight steel construc-
tion offers the optimum balance between cost, 
weight, and crash safety, and therefore contin-
ues to be an important material solution in au-
tomotive engineering. The high-strength and 
ultra-high-strength steels this requires are con-
stantly being developed and adapted to cus-
tomer requirements.

The new tailor-made functional steel technolo-
gy turns steel into a smart material that offers 
additional functions and application options. 
The conductor tracks integrated directly into the 
coating film mean that fewer components are 
required, saving important resources and there-
fore also protecting the environment. At the 
same time, the electronic components and the 
steel substrate can be easily separated at the 
end of their service life before being returned 
to their respective material cycles. An initial ap-
plication in heating panels was implemented 
successfully together with a customer. Further 
customer applications are in progress.

Rail steels are constantly being developed in 
order to achieve high resistance to different 
wear-and-tear mechanisms. Most recently, a rail 
steel was developed with optimum resistance to 
denting on the rail surface. The process for ap-
proving this steel with increased toughness has 
already been successfully completed, and the 
track tests as part of Europe’s Rail will start in 
calendar year 2024.

Modular profile systems and standardized rack-
ing solutions for different autonomous robots in 
high-bay warehouses result in optimized materi-
al usage and the best cost/benefit ratio.

The development of the substructure for agri-
voltaic applications, such as vertical solar and 
roofing structures, e.g., over fruit trees, has lead 
to the implementation of a first pilot system. The 
optimal use of land for agriculture and energy 
purposes with minimal impact on agricultur-
al yields is still being investigated in collabora-
tion with a research center. A patent has already 
been granted.

12. Research & Development


