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he two key themes of FoE Mobility and Production were

strongly represented at two major events in September

2023. First, the international conference Sustainable Mobility,
Transport and Power Generation, jointly organised by the Institute
of Thermodynamics and Sustainable Propulsion Systems and the
Large Engine Center LEC, with 300 participants from all over the
world, largely dealt with the current state of research and develop-
ment in the field of passenger and freight mobility.

Secondly, under the general topic “New worlds in production”, the
Science Day of Graz University of Technology was also held in Sep-
tember. Numerous famous speakers cast light on their research
fields and young scientists in particular explained their scientific work
via posters and elevator pitches.

A keynote address by Merit Bodner introduced new technologies
closely related to electromobility and showcased forward-looking
manufacturing technologies for fuel cells and electrolyzers.

The subject-oriented exchange of future topics aside, it was wonder-
ful to meet old associates, partners and colleagues who are spread
over various companies and do not come to the university on a daily
basis. The format again turned out to be successful and will be pro-
longed into the next years.

Interlinked work with data is definitely the future of industrial collabo-
ration and new forms of managing this are emerging. One example of
doing data economy is the establishment of specially dedicated “da-
ta spaces”. What these are and how they work is explained by Rudolf
Pichler in his article.

| can also report good news on the topic of hydrogen research in-
frastructure. The planning work for the investments at TU Graz an-
nounced in an earlier issue is well advanced, and procurement and
implementation have begun. The first devices are already in opera-
tional use. From the FoE'’s point of view, too, we can already look for-
ward to a thematically broad hydrogen research infrastructure. ®

Rudolf Pichler

Data Spaces as
European Format of
a Data Economy for

Manufacturing

Data spaces are not physical places for
storing or computing data and they are much
more than a seemingly new marketing ploy
by data business. Data spaces can offer a
highly trustful way of sharing data in a more
and more networked world. Data spaces

are domain specific and that is why the
manufacturing industry is going to participate
in this new form of data economy.

NETWORKING IS THE FUTURE

Powerful and effective value chains are much more
important for success in business than singularly
strong companies. To form these chains and line-
ups, all types of networking technologies, and pref-
erably IT-based ones, are used. Companies that
share their expertise and data are the winners in
the economy of the future. Studies have shown that
these companies create noticeably higher revenues
than companies that stick to hiding their data [1].

THE EUOROPEAN INITIATIVE FOR DATA SPACES
Companies are ready to share their data and exper-
tise, but as soon as data sovereignty and data se-
curity is not assured, companies become hesitant
or simply stop participating, expecially if they are in-
volved in R&D or crucial innovation projects.

The data economies established so far are dominated
by the hyperscalers (Google, Amazon, Meta, Apple,
Microsoft) and are not offering a better situation.
They are all suspected of skimming data when pro-
viding their services. That is why in 2020 the Europe-
an Commission (EC) advanced a much more trustful
and European way of working with foreign data. In a
move to enable companies to keep control over their
data, the EC proposed the Data Act. The creation of
so-called “data spaces” in 10 strategic fields was also
announced, viz. health, agriculture, manufacturing,
energy, mobility, finance, public administration, skills,
the European Open Science Cloud and the cross-
cutting key priority of meeting the Green Deal objec-
tives [2].
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CHARACTERISTICS OF DATA SPACE

To understand data spaces one has to
move from today’s hardware orientation
(servers and networks) towards a sys-
tem of digital infrastructure that relies on a
governed form of data usage and data
sharing [3]. Data spaces can be under-
stood as a universe built up by participants
who share data bilaterally or multilaterally
by — and this is the point — following cer-

tain rules, mainly the rules of data secu-
rity and data sovereignty (see Fig. 1). In
this way, the handling of data is open, de-
centralized and — also highly important —
traceable. [4]

DATA SPACES AND THEIR DOMAINS

Data spaces are domain specific. This
makes sense because they embody the
intention to unite participants of a certain
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sector of business. They are all confront-
ed with similar business cases and pro-
cedures, have to follow similar laws and
regulations and they all use more or less
the same types of data. The most famous
data space so far is “Catena-X”, which be-
longs to the domain of the automotive in-
dustry. In the meantime Catena-X is no
longer in the pioneer phase and has more
than 160 members. It is operated by Cof-
inity, an association of famous big German
companies such as BASF, BMW, Henkel,
SAP, Schaeffler, Sie-
mens, T-Systems, Volkswagen and ZF.

Mercedes-Benz,

In February 2023 the “Manufacturing-X”
lighthouse project was founded in Germa-
ny. Its objective is to strengthen the val-
ue chains of industrial companies. Again
data and digital technologies are used to
achieve substantial results in decarbon-
isation, increase of resilience, finding >

Figure 1: Data space as a universe for
sharing data with sovereign partners
and decentralized data transfer facilities.

Source: own illustration
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economical energy solutions and last but
not least effectiveness in all industrial cat-
egories. Manufacturing-X has also set the
target to integrate SMEs in particular as
important parts of industrial value chains.
The frontrunners within the Manufactur-
ing-X initiative come from the automation
and aviation Industry and its realisation is
definitely also based on working with da-
ta spaces.

Actually Graz University of Technology is
also participating in a funded research
project on data spaces. Together with Vi-
enna University of Technology, the Univer-
sity of Linz, a big list of producing compa-
nies as well as renowned software hous-
es, Austrian Manufacturing Innovation Da-
ta Space (AMIDS) will be built in order to
empower innovation and a trustful man-
agement of data in manufacturing environ-
ments. The initiative particularly address-
es SMEs and their specific requirements.

TECHNICAL INFRASTRUCTURE FOR DATA
SPACES, GAIA-X AND IDSA

Data spaces need technical infrastruc-
ture, rules and guidelines for data ex-
change [5]. In 2019 Germany and France
launched the “Gaia-X" initiative as one
possible tech-stack for European data
spaces. Gaia-X supports all computing
resources with a reference architecture,

REFERENCES

[1] Bennett Institute for Public Policy, Cambridge (2020): The Value of Data, in: summary report / 2020

[2] European Commission, Staff working document on data spaces,
https://digital-strategy.ec.europa.eu/en/library/staff-working-document-data-spaces,

accessed on 2023-10-03

[3] Gersch, M., Schurig, T. Kari, (2023) A. in: Europdische Datenrdume als 6ffentliche Giiter
und Wettbewerbsvorteil: 10 Jahre zu spét oder gerade noch rechtzeitig?!; WING business 3/23, S. 26.

[4] International Data Space Association (2023), in: Data Spaces_Now; International

Data Spaces Association Magazin #8, 04/23.

[5] Plattform Industrie 4.0, Bundesministerium fiir Wirtschaft und Klimaschutz (2023):

Der Datenraum Industrie 4.0, Positionspapier

[6] Data Spaces Support Centre (DSSC) der Fraunhofer-Gesellschaft zur Forderung der angewandten
Forschung e. V. (2023): Starter Kit for Data Space Designers, Vers. 1.0

[7] International Data Spaces Association (2021): Position Paper, Version 1.0 — Gaia-X and IDS

RMibs

dyiriae Marudaciunng innovation Data Soece

Figure 2: Various initiatives are
involved in European manufacturing-
driven data spaces.
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networks the single participants, does
the accrediting and offers the so-called
“federated services”. Finally, to use a data
space any applicant needs a “connector”
(= SW which acts as a kind of gateway).
For all these preparations the pioneer
and front-end researcher Fraunhofer Ge-
sellschaft offers, e.g., a data space starter
kit [6]. Gaia-X works with cloud- and edge
technologies and has currently commit-
ted to covering six data spaces (finance
and insurance, energy, automotive (Cate-
na X), health, aeronautics, travel).

The International Data Space Association
(IDSA) works on a higher level — on so-
called data eco-systems; in other words,
on connecting individual data spaces.
Since 2016 the IDSA has been develop-
ing standards for a secure and trustful
data exchange in this broader field. Their
contribution is a reference architecture
model (IDS-RAM) and a source-open IDS-
connector. GAIA-X and IDS should be
understood as complementary tech
stacks which benefit from each other in
order to achieve digital sovereignty whilst
sharing confidential data [7].

SUMMARY AND OUTLOOK

Data sharing is no longer just a friend-
ly act but the future of doing progres-
sive and innovative business. European
initiatives launched the basis for creat-
ing secure and trustful ways of sharing
knowledge and data by the empow-
erment of data spaces. Within the do-
main of manufacturing the Catena-X da-
ta space is a frontrunner and many more
are currently being developed. TU Graz
is part of a research project where an in-
novation-dedicated data space is going
to be built. ®



