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INTERVIEW

Digitalisation

and sustainability

Dr Heinz Mayer
Managing Director of JOANNEUM RESEARCH

One of the goals of JOANNEUM
RESEARCH is to put theesults
obtained by cutting-edge
research into application.

In which elds do you see the
highest demand of Austrian
economy and industry?

Above all in the eld of digitalisa-
tion, particularly in the context of
sustainability. Since the intro-
duction of the European Green
Deal, the big aim of which is to
use resources e ciently, attention
has been shi ing to topics such as
closed-loop economy and exible
production. Solutions for the great
social challenges in the elds of
medicine and care are equally
high in demand.

How has JOANNEUM
RESEARCH geared up for that?

As an agile research and inno-
vation company JOANNEUM
RESEARCH has been constantly
and successfully geared to the
market needs, and has developed
dynamically throughout the past
few years. In the eld of digital
technologies the two largest insti-

exible automation and demand-
oriented industrial robotics. Given

and Life Cycle Assessments are of
interest not only for the economy,

their focus in terms of content, the but increasing'y also for individu-

institutes LIFE and POLICIES are
well-prepared for the challenges
of the European Green Deal and
provide expertise in the eld of
sustainability as well as evidence-
based solutions for the future.

JOANNEUM RESEARCH is in
the midst of a strategy develop-
ment process. How will these
topics be incorporated into the
strategy for 2023 to 20277

Major focuses of the strategy are
placed on the eld of information
and communication technologies
with a focus on digitalisation and
green technologies, e.g. closed-
loop economy. In the eld of
health and care, where digitali-
sation plays an important role as

als and households.

Better together: Networks

and cooperation - this is

what Styria is known for.
JOANNEUMRESEARCH is part
of this success.In which areas
will JOANNEUMRESEARCH
strengthen its presence?

Regionally, we will do so in
networks such as the Digital
Material Valley Styria research
alliance, where we have been
active for some years together
with partners at the location,

or the Digital Innovation Hub

Siid (DIH SUD), in which also
JOANNEUM RESEARCH helps to

well, HEALTH and COREMED areprepare small- and medium-si-

conducting excellent research
already at this point. In the cross-
sectional topic of sustainability
and society we score valuable
points on account of our techno-
logy development such as with
Green Photonics or satellite-ba-

zed enterprises (SMESs) on their
path to digitalisation. One of the
next few steps will be to take

DIH SUD to the European level.
At an international level we are
getting more involved in so-called

tutes of JOANNEUM RESEARCH,sed environmental monitoring or public-private partnerships, which
studies by LIFE and POLICIES as &€ intended to contribute to a

DIGITAL and MATERIALS, are
very well positioned. In varying
degrees digitalisation also ex-
tends to ROBOTICS in the eld of

decision-making aids for national
and international stakeholders.
Topics such as carbon footprint

sustainable development in the
context of the programmes of the
European Union.



STATEMENTS

»In Styria‘s research landscape JOANNEUM RESEARCH has been acting as a motor that
promotes innovations in issues of the future such as digital or green transformation. | am
convinced that the research company under the leadership of Heinz Mayer will develop

in a positive direction thanks to the current strategy process and will thus continue on its
path of success.«

Barbara Eibinger-Mied|
Member of the Styrian Government for Economy, Tourism, Regions, Science and Research, State of Styria

Photo: Teresa Rothwang!

»JOANNEUM RESEARCH plays a signi cant role in establishing and expanding the com-
mon economic, knowledge and research area of Southern Austria. Close cooperation across
state borders has become a successful reality and is being enhanced further. The year 2021
marked the beginning of a strategic reorientation, an essential process in these times of

rapid change, the results of which are being eagerly awaited.«

Dr Gaby Schaunig
Deputy Governor of Carinthia

Foto: Ivan Filipovic

»Research and development form the base for teciyicdl change, lead to economic growth
and make the country more attractive to companiesm pleased to say that we were able

to further intensify the good cooperation betwedretState of Burgenland and JOANNEUM
RESEARCH. | would like to extend heartfelt tharkalt employees and the management of

JOANNEUM RESEARCH.«

Dr Leonhard Schneemann
Member of the Burgenland Government for Economy, Research, Digitalisation, Social Affairs, Hunting and Fisherie:

»In 2021 JOANNEUM RESEARCH set out on a new course. Heinz Mayer became managing
director and the development of the company‘s new strategy for 2023 to 2027 was initi-

ated. As chairman of the Supervisory Board of JOANNEUM RESEARCH | look forward to ac-
tively shaping the future of this highly innovative research company, which is so important
for the locations and the economy, and to continued good cooperation in the years to come.«

Dr Martin Wiedenbauer
Supervisory Board Chairman JOANNEUM RESEARCH

»Even in very challenging times JOANNEUM RESEARCH has managed to continue on its
successful course in 2021 under its new leader, Heinz Mayer. | very much look forward to
the results of the strategy process which was started in the autumn of 2021 and aims at
developing a continued highly innovative, scienti cally e cient and economically stable

JOANNEUM RESEARCH.«

Prof. Dr Dr Gerald Schopfer
Chairman of the Scienti ¢ Advisory Board of JOANNEUM RESEARCH







CORPORATE SHAREHOLDINGS

As an active network hub in the national and substantially to sustainable, innovative solutions
international research and innovation system, and lives cooperation also through its corporate
JOANNEUM RESEARCH works for and in close co-shareholdings in business enterprises, including
operation with partners from the business, scienti- spin-o s for exploitation of technologies and nume-
¢ and research community, as well as the public  rous companies under the Competence Centers for
sector. With its thumbprint as an "INNOVATION Excellent Technologies (COMET) programme.
COMPANY” JOANNEUM RESEARCH contributes

Know-Center GmbH

Research Center for Data-Driven ™ CBmed GmbH
Business & Big Data Analytics R
.............................................. 10% Polymer Competence
R Center Leoben GmbH
BEST B|0ene|’gy and 17% ............................
Sustainable Technologies GmbH™
10%)  K1-CENTRES

Research Center

Pharmaceutical Engineering GmbH5->
............................................ 6

AFFILIATES

EPIGGmMbH ... 25% o \lljecE)élE\I ANl_E %l\ﬂ JR -AquaConSol GmbH

Geo5 GmbH -
....................... 0% . .
Virtual Vehicle
FH JOANNEUM . ‘0 Research GmbH
1 FETTTTRA A et st
Gesellschaft mbH
..................... 14.9% SHAREHOLDINGS =~ KZ-CENTREb
10%
» a o .
ALPLamebH 16% 1.7% 17.5% 8.0%
=~ ~ : : :
9% a & : Eeeeerereeeeneenenens ACIB GmbH
Holz.Bau .'.:F?F.S.‘FHH'.‘.Q.&?.QT‘.‘PH 26% ’ o :
DIH Siid GmbH P Materials Center

Leoben Forschung GmbH



THEMATIC AREAS AT
JOANNEUM RESEARCH

@ INFORMATION AND PRODUCTION TECHNOLOGIES
[[==7 250 EXPERTS CONDUCT RESEARCH IN THE FOLLOWING FSELD

g Digitalisation in (J Robotics: ( Printed Electronics (] Roll-to-Roll Nanoim-
Manufacturing: Robot system techno- PyzoFI&x print Lithography
Industrial sensors logies, accredited test ] o i )
and instrumentation, laboratory, ROBOTIEE Satellite Navigation (f Traffic Telematics:
acoustic, real-time,  evaluation laboratory, @nd Communication  Highly autonomous
industrial Internet-of-  training centre technologies: driving, high-resolution
Things (I10T), robotics, _ Naw_gatlon systems  maps, acoustic tunnel
data analysis ( Cyber Security (Galileo, GPS, Glonasskafety

and Cyber Defence:  satellite communica- S
g Optimisation of Industry, e-commerce tion, wave propagatich Digitalisation in the

Fields of Culture,

Manufacturing and critical infrastruc- ) ! '
Technologies and ture, cyber-attacks, d Remote Sen_smg and Media f’md Agri-
Processes: military decision Geoinformation: culture: ,

Data from UAVs, Documentation, cata-

Generative manufactu- support systems
ring (laser production

technology, 3D prin-

ting, plasma technolo-

gies), light and optical

technologies

aerplanes, satellites  loguing, archiving



HUMAN TECHNOLOGY AND MEDICINE

75 EXPERTS CONDUCT RESEARCH IN THE FOLLOWING FIELDS

(g Pharmacokinetics,
Pharmacodynamics,
Bioequivalence

(g Medical Sensors

g Clinical Decision
Support
(g Bio- and Pharma

ceutical Analyses I Skin Ageing and

Anti-Ageing
g Metabolomics

@

(J Wound Healing, Scar (] Coating of Medical

Formation and Tissue
Regeneration

Implants and Surgical
Instruments

( Active and Assisted (] Metallic 3D Print for

Living (AAL), and Digi-
tal Care

Implants

SOCIETY AND SUSTAINABILITY

75 EXPERTS CONDUCT RESEARCH IN THE FOLLOWING FIELDS

(g Climate-Neutral
Manufacturing and
Life-Cycle Analyses

(J Risk Assessment of ()
Changes in Weather
and Climate, Disaster

) ] Control
(g Environment Monito- g

ring, Consequences(] Future-proof Energy
of Climate Change Systems and Life-
and Land Use styles

International Climate] Design and Evalua-

tion of National and
International Fun-
ding Programmes
and Institutions

Policies and Econo-
mics

Regional Econo-
mic Analyses, Site
Research, Struc-
ture and Regional
Policies

(g Data Analysis and
Statistical Modelling
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INFORMATION
AND PRODUCTION TECHNOLOGIES

RESEARCH HIGHLIGHTS

The manufacture of goods is an essential pillaEafope’s we
alth and competitiveness in global competition. pootecting the
business location, manufacturing processes muséxiensively
advanced, from increased digitalisation to optintiga for the
purposes of a functioning and low-carbon closeg-le@nomy.

The experts of JOANNEUM RESEARCH work across disciplines
in the eld of ,information and production technologies” forna
tional and international customers and together with partners
on the following research focuses:

( Digitalisation in production
(g Optimisation of production technologies and processes

( Climate-neutral production

Depending on the eld of application the activitiesttDANNEUM
RESEARCH range from carrying out primary analyses and fea
sibility studies to developing quality assurance systems,-pro
duction processes/technologies and materials that can be used
industrially, and to analysing industrial production data.

The research infrastructure available is alignediwihe require
ments of the business and the industrial sectooagglcooperation
with leading international research institutions sares access to
the state of the art in international technologydd@opment.

11
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INFORMATION AND
PRODUCTION TECHNOLOGIES

RESEARCH HIGHLIGHTS

Pioneering Work with W Ban
Frequencies from Outer Spa

DIGITAL

Radio frequencies and bandwidths are resources which are fought over fervently on a
global scale. Above all this applies to terrestrial applications, in particular communica
tion between devices (The Internet of Things). Now, for the rst time, Recently, satellite
signals of 75 GHz from a height of 500 kilometres have been received on the roof of
JOANNEUM RESEARCH in Graz. They are sent by CubeSat, which was launched from
Cape Canaveral into a polar orbit on 30 June 2021 as part of the payload on bord of
a Falcon 9 rocket. The mission‘s goal is to improve the understanding of atmospheric
e ects on signal propagation in such a high frequency band. JOANNEUM RESEARCH
leads the European consortium, which has designed, produced and built the orbiter and
the pertaining ground segment for this mission. The measurements are taken in Graz.
The mission‘s success will contribute to clearing the path for future operational telecom
munication services in the W band. A er a competitive call for proposals the project
was funded with some one million euros by the Federal Ministry for Climate Action,
Environment, Energy, Mobility, Innovation and Technology (BMK). Financing is provided
by the Austrian Research Promotion Agency (Osterreichische Forschungsférderungsge
sellscha mbH/FFG) in the context of an ESA project.



Ultra-Thin Energy-Generating Sensor Pat

MATERIALS

Blood pressure monitors are usually perceived as unwieldy and uncomfortable both in terms
of their size, weight and the measuring process, in particular when it comes to 24-hour measu
rements. In cooperation with Osaka University an ultra-thin sensor was developed with which
di erent vital parameters and the generation of energy can be measured. In total the patch is
not more than 0.0025 mm thick. Hence, it perfectly adjusts to the skin, being ultra exible so to
say; these characteristics make the sensor the world's rst, ultra- exible piezoelectric sensor.
The key of its design is the sensor material polyvinylidene di uoride-tri uoroethylene, which,
together with an electronics module weighing only a few grams, is applied to an extremely thin
Im. Some of these pioneering results were published in the renowned journal ,Nature Com

munications".

CredRoS -
Credible and Safe Robot Systems

ROBOTICS

In the CredRoS research project ROBOTICS studied tRarticular attention was paid to the transparent presenta
reliability of robot systems in depth. In doing so criteria tion of momentary perception and the robot system's in
and guidelines for designing and implementing reliabletention towards humans. The project was funded by the
robot systems were developed across disciplines. On th&tederal Ministry for Climate Action, Environment, Ener
basis, a robot system architecture was developed, whiclyy, Mobility, Innovation and Technology (BMK) as part of
allows safe and transparent cooperation between huthe 2019-2021 funding agreement.

mans and robots. It includes the perception of humans in

the robot's workroom and the consequential adaption of

the robot's planned movement.

13
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SAMY -
Semi-Automatic Modi cation
of Control Programs

ROBOTICS

Robot systems capable of collaboration o er very high exibility in manufacture so
that no changes occur in the product, the number of pieces to be produced or the
manpower used. Under the leadership of Fraunhofer Austria Research ROBOTICS de
velops concepts in the context of the ,SAMY* FFG research project in order to realise
the application of a veri cation method for testing robotised manufacturing preces
ses. For example, the application can evaluate whether potential time-related -adapti
ons or changes in the order of process steps lead to inadmissible production results.

This means that the explored processes are an important core element of substanti
ally increasing utilisation exibility, adaptivity and sustainability of robot-based sys

tems and the production processes implemented therewith. At the same time users
are provided with a tool that makes creating and modifying control programs easier.



MATERIALS has developed elastic silver inks in order to
create electronic, sensory devices and their interconnects
on exible and elastic substrates. Their areas of application
include electrodes for ECG and EEG signals, body parame
ter sensors on textiles, electronic skin (e-skin) and curved
machine elements. The silver inks contain no nano partic
les, but a silver format complex. By means of a moderate
temperature increment the complex may be reduced to a
conductive silver layer. The results were published in an
article in the high-impact journal Chemistry of Materials
entitled ,SelReducing Silver Ink on Polyurethane Elasto
mers for the Manufacture®.

15
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The whole world is doing quantum research. The ,OptoQuant” (Optically Integrated
Quantum Computing) research project, which was started in 2021 in Austria and is
implemented by JOANNEUM RESEARCH and the University of Innsbruck under the
leadership of In neon Technologies AG, now aims at promoting the next level of ul
trafast and, most of all, industry-scale quantum technologies.

The goal of the cooperative research project is to develop ion-based quantdm pro
cessors with integrated optical interfaces. They are intended to increase reliability,
precision of the computing operations and the number of controllable qubits,-in or
der to pave the way for highly scalable quantum computers. MATERIALS puts the
expertise it has built up over many years to use in laser lithography and especially
in multi-photon laser lithography.

The project is funded as part of the quantum research and technology initiative of
the National Foundation for Research, Technology and Development and FFG.



The ESRIUM project of Horizon 2020 is the rst

EU project in the eld of highly automated dri

ving coordinated by JOANNEUM RESEARCH. The

goal is to assess the condition of the road based

on Al via cameras mounted on the vehicle. Thethe autumn of 2021 the rst international test drive
data collected on road damage is provided to thetook place as part of the project. It included the re
road operator in order to optimise maintenance cording of road data under challenging weather and
and directly transmitted to highly automated ve road conditions in Lapland (Finland). The data was
hicles. This allows the vehicles to avoid damagedthen used to optimise the developed methods also
parts of the road in order to make driving safer at low temperatures, in snow conditions and when
while saving fuel and reducing wear and tear. In GNSS reception is poor.

17



HUMAN TECHNOLOGY
AND MEDICINE
RESEARCH HIGHLIGHTS

JOANNEUM RESEARCH acts as the link between basic medical
research and industrial application.

At the location a strong local network of academic and business
facilities and players in the eld of life sciences exists: JOANNEUM
RESEARCH, the Medical University of Graz, the University of Graz,
Graz University of Technology, and CBmed GmbH. In addition,
JOANNEUM RESEARCH can rely on close cooperation with natio
nal and international partners and rms.

By strategically cooperating with local and international partners
from science and business JOANNEUM RESEARCH acts as an in
terdisciplinary provider of overall solutions in the following areas:

Pharmacokinetics, pharmacodynamics, bioequivalence

0

Bioanalysis and pharmaceutical analysis
Metabolomics

Medical sensors

Clinical decision-making support competence
Skin ageing and anti-ageing

Wound healing, scarring and tissue regeneration
Active and Assisted Living (AAL) and Digital Care

Coating for medical implants and surgical instruments

0 0 o0 0O o 0o o o o

Metallic 3D printing for implants

18
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HUMAN TECHNOLOGY
AND MEDICINE

RESEARCH HIGHLIGHTS

In ajoint publication with HEALTH and the Medical University of GEGRQREMED
showed that burn injuries strongly in uence the composition of miRNAs, small
regulatory RNA molecules. It has been shown that both in the tissue and in the
interstitial tissue uid very speci c miRNAs were present less frequently, so
that certain genes were more active. Some of these processes a ected above all
genes controlling tissue regeneration and in ammatory processes. In addition,
this publication suggests that these speci ¢ miRNA signatures may also serve as
biomarkers in order to better assess complications a er burns.
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HUMAN TECHNOLOGY
AND MEDICINE

RESEARCH HIGHLIGHTS

Recently, a study carried out by the University of Zurich, which examined the
connection between sugar intake and the liver's fat production, has been publis-
hed in the ,Journal of Hepatology“. JOANNEUM RESEARCH contributed an un
derlying methodology: HEALTH established the methodology of glycerol tracers,
by means of which the e ects of sugar intake on the body can be examined. It
entails administering a constant infusion of the ,d5 glycerol’ tracer to the test
subjects. The path travelled by those supplied and marked substances (tracers)
in the body is traced and analysed. From that conclusions can be drawn-on re
actions inside the body.
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SOCIETY AND SUSTAINABILITY
RESEARCH HIGHLIGHTS

The internationally agreed climate goals o er Europe‘s manufac
turing sector many opportunities in the transition to climate-neu
tral manufacture. In this context aspects of use of resources, en
vironmental e ects and pro tability must be reconciled in the best
possible manner. This is done through evidence-based innovation
strategies, data-based technology developments and regional site
assessment.

In the eld of society and sustainability the experts of JOANNEUM
RESEARCH conduct interdisciplinary research for national and in
ternational customers and together with partners on the following
research topics:

(g Climate-neutral production and life cycle analyses
g Environmental monitoring, climate change impactsldand use

(g Risk assessment of climate and weather changes, disaster
prevention and management

(g Future Energy Systems and Lifestyles
g International Climate Policy and Economics

(g Regional economic analysis, site analysis, structural and regio-
nal policies

(g Design and evaluation of national and international funding
programs and institutions

(g Data analytics and statistical modelling

24
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% SOCIETY AND SUSTAINABILITY

RESEARCH HIGHLIGHTS

For years modelling damage caused by natural disasters, in particular modelling oods, has been one of
LIFE's core competences. In this regard a holistic approach is taken: the subjects range from the exami
nation of sediment cores and psychological aspects to the vulnerability of SMEs.

Due to the examination of sediment cores LIFE was able to make statements on the variability of past
oods. This data may help to determine the insurability of the risk of oods. The conclusions drawn
from the past 7,000 years were presented in June 2021 at the 8th European Congress of Mathematics in
Portoroz/Slovenia, among other events.

The article ,Bottomap citizen initiatives as emergent actors in ood risk management: mapping roles,
relations and limitations" examines the future role of citizen groups in ood risk management and was
honoured as a Highly Commended Paper by the Journal of Flood Risk Management.

Results from the JustFair project (Climate and Energy Fund, ACRP 2017, 10th call), which analyses cru
cial characteristic values and e ects on buildings, social and psychological vulnerability indicators of

a ected groups as well as the ood vulnerability of SMEs were presented at the 2020 European Confe
rence on Flood Risk Management.
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SOCIETY AND SUSTAINABILITY
RESEARCH HIGHLIGHTS

At the moment the Austrian ministries and agenciesEurope to monitor cooperation and coordination of
responsible for the relevant topics dedicate themsel measures at the EU level and supplementary natio
ves to the implementation of the ve EU missions nal, regional and local measures in supporting missi
(,Cancer", ,Adaptation to Climate Change”, ,Climateons at a European level. This is intended to be achie
neutral and Smart Cities”, ,SOIL Deal for Europe‘yed by setting up a mission core network of the most
.Restore our Seas and Waters"). The intention is tonportant institutions entrusted with the implemen

push these EU missions not only with the help of thetation of mission-oriented policies in the Member
EU Framework Programme, but especially with theStates and the European Union and by establishing
help of national instruments and grants. permanent information and governance infrastruetu

POLICIES has been shaping the approach of missidifS- This project will enable politics to rapidly test,
oriented policies for quite some years now. On behalflémonstrate and expand in order to manage major
of the Federal Ministries of Education, Science angocial challenges.

Research (BMBWF), Climate Action, Environmenfhus, JOANNEUM RESEARCH does not only contri
Energy, Mobility, Innovation and Technology (BMK)ute materially to the development of technological
and Agriculture, Regions and Tourism (BMLRT) POLdolutions for the handling of major social challenges
CIES has carried out a baseline study for supportindput also underlines its competence and recognition
the policy approach in Austria. At the same time-PQin the eld of policy development at a national and
LICIES, as the coordinator of the TRAMI (TRANsnan international level in the interest of society and a
tional Cooperation in Missions) project, was instruc future worth living in.

ted by the European Commission as part of Horizon
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DIRECTORS
OF RESEARCH UNITS

DIGITAL
Institute for Information and Communication Technologies

Dr Matthias Rither
Director DIGITAL

Phone: +43 316 876680
E-Mail: matthias.ruether@joanneum.at

MATERIALS
Institute for Surface Technologies and Photonics

Prof. Dr Paul Hartmann
Director MATERIALS

Phone: +43 316 876630
E-Mail: paul.hartmann@joanneum.at

ROBOTICS
Institute for Robotics and Mechatronics

Prof. Dr Michael Hofbaur
Director ROBOTICS

Phone: +43 316 876€20
E-Mail: michael.hofbaur@joanneum.at

COREMED
Cooperative Centre for Regenerative Medicine

Prof. Dr Lars-Peter Kamolz, MSc
Director COREMED

Phone: +43 316 876030
E-Mail: lars-peter.kamolz@joanneum.at
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LIFE
Institute for Climate, Energy and Society

Dr Franz Prettenthaler, M.Litt
Director LIFE

Phone: +43 316 876616
E-Mail: franz.prettenthaler@joanneum.at

POLICIES
Institute for Economic and Innovation Research

Wolfgang Polt

Director POLICIES

Phone: +43 1 581 7%
E-Mail: wolfgang.polt@joanneum.at
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Event highlights

JOANNEUM RESEARCH is a research company whichespata national and an international level.
Its research network secures the quality of resdaresults and facilitates access to a broad intéiorzal research
spectrum for businesses and the public sector.
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JOANNEUM RESEARCH
Media Coverage

»Research has to serve mankind and not beitarlerdDar successes in research are alsigepetdiected in
the media: approximately 700 articles madeativeinaoge of services known to a broad public.
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JOANNEUM RESEARCH
Media Coverage
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Social Media
#joanneumresearch
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FINANCIAL
STATEMENTS OF
JOANNEUM RESEARCH
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JOANNEUM RESEARCH Forschungsgesellschaft mbH
Long-form Audit Report on the Financial Statements as of December 31, 2021

Auditor’'s Report

Report on the Financial Statements
Audit Opinion

We have audited the financial statements of
JOANNEUM RESEARCH Forschungsgesellschaft mbH,

Graz.

These financial statements comprise the statement of financial position as of
December 31, 2021, with an equity of EUR 10,790,831.59, the income statement for
the fiscal year then ended and the notes.

Based on our audit the accompanying financial statements were prepared in
accordance with the legal regulations and present fairly, in all material respects, the
assets and the financial position of the Company as of December 31, 2021 and its
financial performance for the year then ended in accordance with Austrian Generally
Accepted Accounting Principles.

Basis for Opinion

We conducted our audit in accordance with Austrian Standards on Auditing. Those
standards require that we comply with International Standards on Auditing (ISA). Our
responsibilities under those regulations and standards are further described in the
"Auditor's Responsibilities for the Audit of the Financial Statements" section of our
report. We are independent of the Company in accordance with the Austrian General
Accepted Accounting Principles and professional requirements and we have fulfilled
our other ethical responsibilities in accordance with these requirements. We believe
that the audit evidence we have obtained until the date of this auditor’s report is
sufficient and appropriate to provide a basis for our opinion by this date.

Responsibilities of Management and of the Audit Committee for the Financial
Statements

Management is responsible for the preparation of the financial statements in
accordance with Austrian Generally Accepted Accounting Principles, for them to
present a true and fair view of the assets, the financial position and the financial
performance of the Company and for such internal controls as management
determines are necessary to enable the preparation of consolidated financial
statements that are free from material misstatement, whether due to fraud or error.
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In preparing the financial statements, management is responsible for assessing the
Company’s ability to continue as a going concern, disclosing, as applicable, matters
related to going concern and using the going concern basis of accounting unless
management either intends to liquidate the Company or to cease operations, or has
no realistic alternative but to do so.

The Audit Committee is responsible for overseeing the Company's financial reporting
process.

Auditor’'s Responsibilities for the Audit of the Financial Statements

Our objectives are to obtain reasonable assurance about whether the financial
statements as a whole are free from material misstatement, whether due to fraud or
error, and to issue an auditor's report that includes our opinion. Reasonable
assurance is a high level of assurance, but is not a guarantee that an audit
conducted in accordance with International Standards on Auditing will always detect
a material misstatement when it exists. Misstatements can arise from fraud or error
and are considered material if, individually or in the aggregate, they could reasonably
be expected to influence the economic decisions of users taken on the basis of these
financial statements.

As part of an audit in accordance with Austrian Standards on Auditing, which require
the application of ISA, we exercise professional judgment and maintain professional
scepticism throughout the audit.

We also:

x identify and assess the risks of material misstatement of the financial statements,
whether due to fraud or error, design and perform audit procedures responsive to
those risks, and obtain audit evidence that is sufficient and appropriate to provide
a basis for our opinion. The risk of not detecting a material misstatement resulting
from fraud is higher than for one resulting from error, as fraud may involve
collusion, forgery, intentional omissions, misrepresentations, or the override of
internal control.

X obtain an understanding of internal control relevant to the audit in order to design
audit procedures that are appropriate in the circumstances, but not for the
purpose of expressing an opinion on the effectiveness of the Company’s internal
control.

X evaluate the appropriateness of accounting policies used and the reasonableness
of accounting estimates and related disclosures made by management.



JOANNEUM RESEARCH Forschungsgesellschaft mbH
Long-form Audit Report on the Financial Statements as of December 31, 2021

X conclude on the appropriateness of management’s use of the going concern
basis of accounting and, based on the audit evidence obtained, whether a
material uncertainty exists related to events or conditions that may cast significant
doubt on the Company’s ability to continue as a going concern. If we conclude
that a material uncertainty exists, we are required to draw attention in our
auditor’s report to the related disclosures in the financial statements or, if such
disclosures are inadequate, to modify our opinion. Our conclusions are based on
the audit evidence obtained up to the date of our auditor’s report. However, future
events or conditions may cause the Company to cease to continue as a going
concern.

X evaluate the overall presentation, structure and content of the financial
statements, including the disclosures, and whether the financial statements
represent the underlying transactions and events in a manner that achieves fair
presentation.

We communicate with the Audit Committee regarding, among other matters, the
planned scope and timing of the audit and significant audit findings, including any
significant deficiencies in internal control that we identify during our audit.

Comments on the Management Report for the Company

Pursuant to Austrian Generally Accepted Accounting Principles, the management
report is to be audited as to whether it is consistent with the financial statements and
as to whether the management report was prepared in accordance with the
applicable legal regulations.

Management is responsible for the preparation of the management report in
accordance with Austrian Generally Accepted Accounting Principles.

We conducted our audit in accordance with Austrian Standards on Auditing for the
audit of the management report.
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Opinion

In our opinion, the management report for the Company was prepared in accordance
with the valid legal requirements and is consistent with the financial statements.

Statement

Based on the findings during the audit of the financial statements and due to the thus
obtained understanding concerning the Company and its circumstances no material
misstatements in the management report came to our attention.

Vienna, March 9, 2022

Crowe SOT Wirtschaftspriufung GmbH

Dr. Anton Schmidl Mag. Andreas Maier

Wirtschaftsprifer (auditors)

This report is a translation of the original report in German, which is solely valid.

Publication or sharing with third parties of the financial statements together with our auditor's opinion is only allowed if the
financial statements and the management report are identical with the German audited version. This audit opinion is only
applicable to the German and complete financial statements with the management report. Section 281 paragraph 2 UGB
(Austrian Company Code) applies to alternated versions.
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JOANNEUM RESEARCH Forschungsgesellschaft mbH
Audit Report on the Consolidated Financial Statements as of December 31, 2021

Auditor’'s Report

Report on the Consolidated Financial Statements
Audit Opinion

We have audited the consolidated financial statements of
JOANNEUM RESEARCH Forschungsgesellschaft mbH,

Graz,

and of its subsidiaries (the group). These consolidated financial statements comprise
the consolidated balance sheet as of December 31, 2021, with an equity of EUR
11,999,020.87, the consolidated income statement, the consolidated statement of
changes in equity and the consolidated statement of cash flows for the fiscal year
then ended and the notes to the consolidated financial statements.

Based on our audit the accompanying consolidated financial statements were
prepared in accordance with the legal regulations and present fairly, in all material
respects, the assets and the financial position of the group as of December 31, 2021
and its financial performance for the year then ended in accordance with Austrian
Generally Accepted Accounting Principles.

Basis for Opinion

We conducted our audit in accordance with Austrian Standards on Auditing. Those
standards require that we comply with International Standards on Auditing (ISA). Our
responsibilities under those regulations and standards are further described in the
"Auditor’s Responsibilities for the Audit of the Financial Statements" section of our
report. We are independent of the Company in accordance with the Austrian General
Accepted Accounting Principles and professional requirements and we have fulfilled
our other ethical responsibilities in accordance with these requirements. We believe
that the audit evidence we have obtained until the date of this auditor's report is
sufficient and appropriate to provide a basis for our opinion by this date.

Responsibilities of Management and of the Audit Committee for the Financial
Statements

Management is responsible for the preparation of the consolidated financial
statements in accordance with Austrian Generally Accepted Accounting Principles,
for them to present a true and fair view of the assets, the financial position and the
financial performance of the Group and for such internal controls as management
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determines are necessary to enable the preparation of consolidated financial
statements that are free from material misstatement, whether due to fraud or error.

In preparing the consolidated financial statements, management is responsible for
assessing the Group’s ability to continue as a going concern, disclosing, as
applicable, matters related to going concern and using the going concern basis of
accounting unless management either intends to liquidate the Group or to cease
operations, or has no realistic alternative but to do so.

The Audit Committee is responsible for overseeing the Group's financial reporting
process.

Auditor's Responsibilities for the Audit of the Consolidated Financial
Statements

Our objectives are to obtain reasonable assurance about whether the consolidated
financial statements as a whole are free from material misstatement, whether due to
fraud or error, and to issue an auditor’s report that includes our opinion. Reasonable
assurance is a high level of assurance, but is not a guarantee that an audit
conducted in accordance with International Standards on Auditing will always detect
a material misstatement when it exists. Misstatements can arise from fraud or error
and are considered material if, individually or in the aggregate, they could reasonably
be expected to influence the economic decisions of users taken on the basis of these
consolidated financial statements.

As part of an audit in accordance with Austrian Standards on Auditing, which require
the application of ISA, we exercise professional judgment and maintain professional
scepticism throughout the audit.

We also:

x identify and assess the risks of material misstatement of the consolidated financial
statements, whether due to fraud or error, design and perform audit procedures
responsive to those risks, and obtain audit evidence that is sufficient and
appropriate to provide a basis for our opinion. The risk of not detecting a material
misstatement resulting from fraud is higher than for one resulting from error, as
fraud may involve collusion, forgery, intentional omissions, misrepresentations, or
the override of internal control.

x obtain an understanding of internal control relevant to the audit in order to design
audit procedures that are appropriate in the circumstances, but not for the
purpose of expressing an opinion on the effectiveness of the Group’s internal
control.
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X evaluate the appropriateness of accounting policies used and the reasonableness
of accounting estimates and related disclosures made by management.

X conclude on the appropriateness of management’s use of the going concern
basis of accounting and, based on the audit evidence obtained, whether a
material uncertainty exists related to events or conditions that may cast significant
doubt on the Group’s ability to continue as a going concern. If we conclude that a
material uncertainty exists, we are required to draw attention in our auditor’'s
report to the related disclosures in the consolidated financial statements or, if
such disclosures are inadequate, to modify our opinion. Our conclusions are
based on the audit evidence obtained up to the date of our auditor’s report.
However, future events or conditions may cause the Group to cease to continue
as a going concern.

X evaluate the overall presentation, structure and content of the consolidated
financial statements, including the disclosures, and whether the consolidated
financial statements represent the underlying transactions and events in a manner
that achieves fair presentation.

X obtain sufficient appropriate audit evidence regarding the financial information of
the entities or business activities within the Group to express an opinion on the
consolidated financial statements. We are responsible for the direction,
supervision and performance of the group audit. We remain solely responsible for
our audit opinion.

We communicate with the Audit Committee regarding, among other matters, the
planned scope and timing of the audit and significant audit findings, including any
significant deficiencies in internal control that we identify during our audit.

Comments on the Management Report for the Group

Pursuant to Austrian Generally Accepted Accounting Principles, the group
management report is to be audited as to whether it is consistent with the
consolidated financial statements and as to whether it was prepared in accordance
with the applicable legal regulations.

Management is responsible for the preparation of the group management report in
accordance with Austrian Generally Accepted Accounting Principles.

We conducted our audit in accordance with Austrian Standards on Auditing for the
audit of the group management report.
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Opinion

In our opinion, the management report for the Group was prepared in accordance
with the valid legal requirements and is consistent with the consolidated financial
statements.

Statement

Based on the findings during the audit of the consolidated financial statements and
due to the thus obtained understanding concerning the Group and its circumstances
no material misstatements in the group management report came to our attention.

Vienna, March 9, 2022

Crowe SOT Wirtschaftsprifung GmbH

Dr. Anton Schmidl Mag. Andreas Maier

Wirtschaftsprifer (auditors)

This report is a translation of the original report in German, which is solely valid.

Publication or sharing with third parties of the financial statements together with our auditor's opinion is only allowed if the
financial statements and the management report are identical with the German audited version. This audit opinion is only
applicable to the German and complete financial statements with the management report. Section 281 paragraph 2 UGB
(Austrian Company Code) applies to alternated versions.
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