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GDP¢ Gross domestic product

CPlg Central processing unit
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DG ENERGDirectorateGeneral for Energy

DMP¢ Data Management Plan

EBI¢ European Bioinformatics Institute

ESFRt European Strategy Forum on Research Infrastructures
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RDI¢ Research, Development, Innovation

ITER; International Thermonuclear Experimental Reactor

MZOc¢ Ministarstvo znanosti i obrazovanjilinistry of Science and Education
NI40OS Europe National Initiatives for Open Science in Europe

NRRR; National Recovery and Resilience Plan 22026

NDS¢ National Development Strategy of the Republic of Croatia for 2030
Horizon 2020; Horizon 2020 Framework Programme for Research and Innovaiiddq 2020)
OPCC(, Operational Programme Competitiveness and Cohesion &2/
R&Dc¢ Research and Development

RI¢ Research Infrastructure

S3¢ Smart Specialisation Strategy 2@2029

SMP¢ Symmetric Multiprocessing Unit

TB¢ Terabyte

UN ¢ United Nations

ZClc Znanstveni centar izvrsnodiientre of Research Excellence



Foreword

In addition to human capital, research infrastructures are the basis of excellence in science. World
class research infrastructurggovide essential services to research and innovation communities.
Therefore, they play an irreplaceable role in broadening the boundaries of knowledge and function as
key drivers of research and innovation. They are a fundamental requirement for aseriggality

of basic and applied research and are a platform for networking, developing skills, and attracting
talent.

The Member States of the European Union, encouraged by the European Strategy Forum on Research
Infrastructures and the European Comnmss periodically draw up national plans for research
infrastructures. In 2014, the Republic of Croatia drafted its first National Research Infrastructure
Development Roadmap, which was updated in 2016. The aim of this third Croatian Research
Infrastructure Development Roadmap 2022027 is to provide a comprehensive overview of the
national research infrastructure and the international infrastructures and organisations in which
Croatia participates so as to use this infrastructure for the benefit of thmatan society and
economy. The Roadmap sets out priorities and development paths based on existing European and
national strategic documents in order to help address global challenges and further improve the
national science sector, making it more intetioaally recognizable. This document supports the
development of Open Science based on excellence and international competitiveness, which is the
foundation for the development of an innovative and prosperous Croatian society. It also promotes
excellence,cooperation, and internationalisation, as well as the provision of services to the
community in different sectors, such as industry, education and business.

The national research infrastructure clearly demonstrates the great potential of the Republic of
Qoatia to contribute to a more competitive European Research Area. In order to better align our
scientific development with European and global trends as well as respond to all challenges in a timely
manner, this document will be continuously revised e liwith the needs of the national research
area and the objectives of European research policy. An investment into research infrastructures is an
investment into our future and a prerequisite for excellent and grobneaking research that can
deliver knowedgebased solutions to global societal challenges and economic needs.

| am certain that the Croatian Research Infrastructure Development Roadmap 2023 will
contribute to the sustainable and lorigrm development of the Croatian research and inaten
system and allow for improved capacities and performance of Croatian scientists in research,
development, and innovation, while further strengthenin
international cooperation.

Minister of Science and Education
Prof. Radovan Fuchs, PhD




1 Introduction

1.1 Onresearch infrastructures

Research infrastructures provide unique knowledge, expertise, comprehensive resources, and
services to research communities in view of conducting research and fostering innovation
development. They include scientific equipment or sets of instruments, knowldafigeed resources

such as collections, archives, or scientific data infrastructures, computer systems, communication
networks, and other infrastructure of a unique nature. Tlaag open to external users and key to
achieving excellence in research and innovation. They are important hubs of knowledge and
innovation a thus a fundamental pillar of the European Research Area, essential for carrying out
cutting-edge research, broademy the boundaries of human knowledge, and addressing global
challenges.

There are several types of research infrastructures: traditional ones which are located in a single place
¢ one resource per location, but they can also be spread out as a netwoiktolbdted resources; or

virtual ones¢ where services are provided electronically. By the geographical area they belong to,
they can be regional, national, macro regional, and-ganopean.

Scientific equipmentis a tangible or intangible set of instrumsrbelonging to different laboratories

or scientific organisations and research infrastructures. Scientific research equipment can be
categorised according to its value as follows: large (purchakee vaver EURI00,000), medim
(purchase value between EWR,000 and EUR00,000) and small equipment (purchase value up to
EURS5,000).

Figure 1 Examples of scientific equipment

Research infrastructures are complex facilities that require significant capital and operating costs,
as wellas strong research groups and numerous partners from the academic, business, and public
sector. Worldclass research infrastructures provide essential services to research and innovation
communities and therefore play a key role in broadening the bouedast knowledge. They lay the
groundwork for research and innovation contributions in view of addressing global challenges. They
also enable and support the implementation of basic and applied research, the education and training
of researchers and studesitthe provision of public servicesg.,healthcare) and the creatn of start

ups and spiroffs.



Research infrastructures require quality researchers and contribute to attracting and retaining such
researchers. They also facilitate researcher mobilitg eollaborative projects leading to knowledge
AKFNAY3 YR GKS AGNBY3GKSYyAy3a 2F NBaSINOKSNBRQ

One of the moreimportant forms of research infrastructure in Europe are the European Research
Infrastructure Consort, abbreviated as ERICBhe posibility of establishing ERICs is provided for by
the Council Regulation from June 2009, which defines them as a legal entity. This created a legal
instrument for the establishment of future research infrastructures at the European level which
regulates isues such as financing, taxes, procurement, etc., making it easier for Member States to
participate in large infrastructures. Their primary task is to establish and manage research
infrastructure on a noreconomic basis, although regulation allows somedasonomic activities in

order to promote innovation and the transfer of knowledge and technology. Membeistiip ERIC

is open to EU Member States, associated countries, third countries, and specialised intergovernmental
organisations. Their purpose is provide access to research infrastructure for members of the
European research community, to contribute to the mobility of researchers and the dissemination and
optimisation of the results of research activities at the community level, as well as tadpro
technological development activities. European Research Infrastructure Censoeti a great
opportunity for smaller countries that may have limited possibilities of setting up wabalsl research
infrastructures.

ESFRI methodology recognises six mstiages in the life cycle of research infrastructutes

1) Concept development, usually originates from scientific communities gathered around common
scientific needs and goals. B)frastructure design phase; the scientific concept and technical
feasibility of the infrastructure are assessed and initial analyses (of potential users, costs, political and
financial support, etc.) are carried out. Bjeparatory phase; may include development of project
technial documentation€.g.,main project), a feasibility study with a cdstnefit analysis and other
activities necessary for successful project implementationmgementation phaseg construction,
purchase and installation of equipment necessary for opjena Other activities may include the
establishment of an organisational structure, recruitment, intellectual property protection policies
and innovation policies, development of business plans and the provision of funding necessary for the
operation of tie research infrastructure. Spperational phaseg conducting frontier research and
providing advanced services, supporting the circulation of researchers and the establishmentof start
ups and spiroffs, attracting companies with significant innovationvdopment potential. 6)
Termination ¢ refers to activities such as the dismantling of the organisation, the dismantling of
facilities and the related safety aspects, as well as the rehabilitation of the site in certain cases. This
phase may result in theedelopment of new research infrastructure based on advancements in the
field of research.

3. PREPARATION 4. IMPLEMENTATION

2. DESIGN ’ ‘ 5. OPERATION

S

6. TERMINATION

Figure 2 Life cycle of research infrastructures

»

1 Strategy Report on Research Infrastructures, ROADMAP 2021 Public Guide



https://www.esfri.eu/sites/default/files/ESFRI_Roadmap2021_Public_Guide_Public.pdf

1.2 Research Infrastructure Development Roadmap

The Roadmap aims to contribute to the sustainable letegm developmentof the Croatian research

and innovation system and to the achievement of the strategic goals identified in the relevant
development strategies and plansThe steering of national research infrastructure and targeted
participation in European research ia$tructures will lead to capacity building and the improved
guality and performance of Croatian scientists in research, development and innovation, while
improving international cooperation.

This document creates a framework for the letegm planning ofesearch infrastructure projects that

will strengthen synergies, minimise overlaps, and prevent unnecessary or double investments. Such
planning and development will enable improved efficiency and 4eng sustainability of research
infrastructures while maximising their potential. Synergies between different national and
international funding sources as well as the participation of private partners will be pursued. Basic
selection criteria and key performance indicators have been developed to selecttomaoamd
periodically evaluate future and existing research infrastructures throughout their life cycle.

The Roadmap is structured as follows: the first part outlines the strategic framework and the
existing investments in the system; the second pacbntains an overview of the existing
infrastructure; and the final part presents a plan for the further development of research
infrastructures in Croatia.

The Strategic Committee on Research Infrastructdrissan advisory and coordinating body of the
Ministry of Science and Education with designated experts from different fields. Its tasks are to provide
guidance, recommendations, assessments and advice on research infrastructures. Additionally, one
of the tasks of this Committee is to propose guidelines for the Republic of Croatia Research
Infrastructure Development Roadmap in accordance with the relevant national and European
strategic documents.

The Research Infrastructure Development Roadmap was sulbjguitilic consultation in which the
interestedpublic and the expert community coutdaketheir cortributions.

A comprehensive update of the Research Infrastructure Development Roadmap is planned in 2025.

1.3 Strategic framework

At the EU level, the Europeantr8tegy Forum on Research Infrastructures (ESFRI) defines the
relevant strategic framework for research infrastructuref.is a strategic body established by the
Council of the European Union in 2002sugpport a coherent and strateggd approach to resarch
infrastructures policymaking in Europe. Its main task is to develop a comprehensive strategy for the
development of research infrastructures that would provide scientists from all fields with a strong and
high-quality basis for scientific researchrtiugh consolidation and multilateral application. Since
2006, ESFRI has been makfuigitegy Reports on Research InfrastructurBo@dmap, setting out
investment priorities for European research infrastructures in the next 10 to 20 years. The Roadmap
is being continuously revised and was updated in 2008, 2010, 2016 and 2018. The latest Roadmap,
from 2021, gives an overview of 41 ESFRI Landngarksearch infrastructures that have been
implemented or have reached a high level of implementation and preseatof the main elements

2 https://mzo.gov.hr/istaknuteteme/znanost/znanstvendnfrastruktura/znanstvenaprema/145



https://mzo.gov.hr/istaknute-teme/znanost/znanstvena-infrastruktura/znanstvena-oprema/145

of the competitiveness of the European Research Area. It also comtaimgerviewof the Projects

that were added to the Roadmap in 2010 and 2016, as well as an evaluation of new project proposals,
11 of which were added. ESFRijEcts are research infrastructures in the preparation phase selected
for their excellence, maturity, and the expectation that tReoject will reach the Implementation
Phase within a teryearterm.

ESFRI

Strategy Report on Research Infrastructures

( ROADMAP 2021 )

N STRR?EGV LANDSCAPE PnufEETs& PEAﬁnsLE 7
CREPORT | ANALYSIS | LANDMARKS

Figure 3 Overview of the ESFRI Roadmap publisHaPih

The European Commission and ESFRI encourage MembeesStaid Associated diintries to
develop nationalroadmaps forresearch infrastructurs. Even though these roadmaps are not
obligatory, most EU countries have developed them as a blueprint fangatational priorities and
securing funding. Croatia adopted its first National Research Infrastructure Development Roadmap in
2014, and updated it in 2016.

At the national level, the Research Infrastructure Development Roadmap is particularly aligndd wit
the National Development Strategy 203INDS). Specifically, the Development Direction 1 ([2D1)
Sustainable Economy and Society @hd Development Direction 4 (DD4) Balanced Regional
Development, which are linked to investments in science, techn@agyregional competitiveness.

The Smart Specialisation Strategy (S3) is also closely connected to this Roadmap.



2 Overview of the state of research infrastructures in Croatia

2.1 System overview

Research infrastructures are formally supervised by the Ministry of Science and Education, but its
reach is somewhat limitedAt the moment, investments in research infrastructure are mainly
financed by the European Structural and Investment Funds (ESHérefore, regulations, rules and
procedures related to the ESI Funds havet@ng influenceon the development of research
infrastructure projects, as well as on their strategies and users. The past preference for the public
funding model for noreconomct research infrastructure activities has in fact limited their economic
activities, and research infrastructure projects have to be financially viable and raise funds for
reinvestment in equipment from their own resources, collaborative research projectsational
resources. Moreover, the funding of research infrastructure from the European Regional
Development Fund usually does not cover investments in new researchers, skills, or partnerships that
would enable the efficient use of new equipment, so suchestments must be funded from other
sources.

Institutions from the science sector develop, own, and manage research infrastructures in Croatia.
As projecteaders institutions from the science sectddevelop, design and submit project proposals
and,after funding approval, implement and manage research infrastructure projects. Institutions from
the science sector are therefore responsible for the research performance, maintenance, and cost
effectiveness of the research infrastructure, as well as fiditional investments made necessary by
asset depreciation or technological progress. Given the duration of the research infrastructure life
cycle and the complexity of the activities at each stage, institutions from the science sector need to
develop (orin some cases acquire) the competences needed for infrastructure management.

Research infrastructure ecosystems are generally underdeveloped and very poorly connected with
the industry, which is also reflected in the functioning of certain research infrastures.

A strategic approach to planning and investment in research infrastructures fosters better efficiency

of R&D systemsSince most research infrastructure is financed from the EU sources, it is crucial that
the available funds are used strategigaile., in accordance with defined priorities and based on a
comprehensive and transparent assessment, maximising the benefits for the Croatian economy and
society.

3 Institutions from the science sector are higher education institutions, research institutes, and other legal entities and
their organizatioml units. This definition also includes Centres of Research Excellence, private research organisations, and
science and technology parks.



2.2 Investments to date by area

This chapter analyses projects in the RDI sector iardaace with the main thematic priority areas
(TPASs) of the Smart Specialisation Strategy (2016) and Horizon 2020 priorities. As part of these calls, a
total of 141 projects were funded, 70 of which were primarily related to the development of research
infrastructure!, and 71were mainly relatedto RDI activitiesAll RDirelated investments should
contribute to the objectives and priorities of the Smart Specialisation Strategy and be aligned with
thematic priority areas. The total number of projects by area and the amount of funding is shown in
Table 1 and able2.

Table 1. Number of funded projects by thematic priority area and project type
Thematic priority area RDI activities Research infrastructure

Energy and Sustainable Environme 32 22 54
Food and Bioeconomy 10 11 21
Health and Quality of Life 22 26 48
Interdisciplinary 5 8 13
Security 1 1
Transport and Mobility 1 3 4
Total 71 70 141

Table 2. Funding amounts for RDI projects by thematic priority area and project type

Thematic priority area RDI activities Research infrastructure

Energy and Sustainable Environme| 172,245,147 355,087,102 527,332,249
Food and Bioeconomy 83,980,813 81,137,247 165,118,060
Health and Quality of Life 253,772,891 1,018,324,916 1,272,097,807
Interdisciplinary 186,668,727 1,209,354,620 1,396,023,347
Security 5,290,428 5,290,428
Transport and Mobility 6,044,277 10,447,207 16,491,485
Total 708,002,283 2,674,351,093 3,382,353,376

The Horizon 2020 funded 484 projects in thematic priorities thatelgrgverlap with the TPAs. The
number of projects byrea and the amount of funding is shown in Table 3.

Table 3 Horizon 2020 number of funded projects by thematic priorities (Source: Horizon Dashboard 2021)

Priority area ‘ No. of projects ‘ Funding (EUR) ‘
Health, demographic change ametll-being 56 11,706,177
Foodsecurity, sustainable agriculture and forestry, marine, 70 11,241,804
maritime and inland water research, arntle bioeconomy

Secure, clean and efficient energy 156 23,340,606
Smart, green and integrated transport 78 8,285,641
Climate actiongnvironment, resource efficiency and raw 64 10,787,358
materials

Inclusive, innovative and reflective societies 32 4,853,773
Secure societies 28 4,545,510
Total 484 74,760,869

“These projects also include 36 projects funded under the call KK.01.1Ptep@ration of RDI infrastructural
projeds, through which funds have been allocated for the preparation of project documentation needed for the
implementation of research infrastructure projects (e.g., feasibility study, technical documentation, etc.).



3 Overview of the Croatian research infrastructure

The Croatian scientific anthnovation system is still very fragmentedrhis fragmentation, coupled

with insufficient investment in research, development and innovation, hampers scientific excellence
and the generation of highuality research results, consequently limiting the pwotlvity of the
system as a whole. In view of negative demographic trends and population outflow, Croatia needs to
improve the conditions for researchers not only when it comes to salaries and career prospects, but
also in terms of providing them with qui research infrastructure.

Investments in research infrastructure should be channelled into projects that contribute to
reducing the gap in the Croatian scientific and innovation systefme resources available for the
development of research infrastruates are limited, which underlines the need to prioritise projects
that best contribute to the successful implementation of national strategies and whose-socio
economic impact is the highest. Moreover, prioritising certain investments enables the develbpme
of a predictable and stable environment for future investments and allows scientific organisations to
plan their development more effectively.

In order to achieve longerm sustainability of public research infrastructures, it is necessary to
ensure a ligh degree of compliance between the relevant funding frameworks and strategic
priorities. Above all, it is necessary to monitor global trends, namely to keep pace with the European
Union poligesand its directions and priorities. In the development otRoadmapESFRI Roadmap
2021 ¢ Strategy report on research infrastructuress used as the base model of EU pollay.
addition, the research infrastructure development priorities are reflected in and build on the relevant
objectives and priorities setub in the main national strategies and development plans, primarily in
the National Development Strategy 2030 (NDS), National Recovery and Resilience P{@02®21
(NRRP), Operational Programme Competitiveness and Cohesion2P@Z1 (OPCC), and Smart
Spedalisation Strategy 2022029 (S3).

The Research Infrastructure Development Roadmap will also cover investments in technology
infrastructure, as defined in the proposal for a new Community framework for State aid for research

and development and innovatian + YR G KS [/ 2YYA&aaArz2y {GFFF 22N]AY:
L v ¥ NI & .NHezbnidldgidBféastructures are essential for raising the technology readiness level

of our economy.

As in the case of research infrastructure, technology infrastructure activities are predominantly non
economic in nature, with a strong focus on effective cooperation between science and the economy,
as well agechnologytransfer,in order torespond to he needs ofindustry in industrial research and
experimental development of new technologies, products and services. Technology infrastructure will
enable the economy, particularly SMEs, to access the skills, knowledge and facilities essential to
identify and develop the technologies they need, lthat are alsoinaccessiblelue to their limited
resources, thereby reducing the risk of their investment in R&D. The introduction of the concept of
technology infrastructure will promote the establishment anddtianing of nonprofit research and
technology organisatiofisfor applied research as owners and/or managers of technology

SWHiSOKy 2t 238 Ay T Nlites) egbpméndzbEBabiies it Feftdd stipport Edrvides required to
develop, test and upscale technology to advance through industrial research and experimental development
activities from validation in a laboratory to a validation representativéhefoperational environment, and the

users of which are mainly industrial players, including SMEs, which seek support to develop and integrate
innovative technologies for the development of new products, processes and services, whilst ensuring feasibility
and regulatory compliance.

6 Abbreviated as RTO.



infrastructure. In order to fulfil their purpose of conducting applied research, mainly in cooperation
with public and private partns, research and technology organisations will, in addition to technology
infrastructure, provide highly qualified research and technology knowledge and expertise with
technological foresight capabilities. Competitive public funding of research and tegynol
organisations is expected, with a significant role played by funds from the private sector. Research
and technology organisations may be founded angbamed by the Republic of Croatia, institutions
from the science sector, local or state administrativodies, and industrial partners, provided that
they do not have priority access to researesults.

This Roadmap selected the areas that will be best aligned with the aforementioned policies and
strategies and that will additionally emphasize the aresswhich the Croatian scientific community
already excels.
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3.1 Health

This area focuses on health and healthcareand eHealth. These areas have become
services as well as their crosectoral linkages. increasingly important in the context of the
Health is a key prerequisite for economic andglobal COVIQ9 pandemic, which has put
social development, so allocating funds to the additional strain on healthcare systems around
healthcare ctor is an investment rather than the world and limited access to healthcare
an expense. services. Availability, uglity, and efficiency of

. . . healthcare are the fundamental values of
On a global scale, this priority area is . .

. . _ modern healthcare systems which are being
characterised by economic and social challengedseveloped in cooperation with patients.
that provide a wide range of growth
opportunities, such as the following: a growingBiomedicine and health have traditionally been
global population, demographic ageing, arthe most significant scientific field in Croatia
increase in multimorbidity, an increasibgrden (SCimago,2021). In 2019, there were 2,565
on healthcare systems combined with limitedresearchers employed in the biomedicine and
and stagnant financing of public healthcarenealth sector, representing around 18% of all
systems. Adverse conditions, coupled wittemployed researchers (CBS, 2021). Croatia has a
technological advancements, initiate thestrong potential and capadéts for research,
development of innovative solutions related todevelopment and innovation within thigeld.
the prevention and personalian of healthcare

INVESTMENT PRIORITY WILL BE GIVEN TO RESEARCH INFRASTRUGVIURES THAT

- Improve the quality of life and health of each individual and the entire population of Croatia, as
well as develoand provide personalised healthcare services.

- Encourage the development of technologies and solutions that support the shift towards tailored,
crosssectoral and integrated solutions.

- Significantly strengthen responses to emerging health challenges and the needs of the population,
guided by researcbased knowledge in the process.

Focus on disease prevention.

Encourage translational research.

Integrate digital techologies and eHealth.

Address the challenges identified in the ESFRI Roadmap 2021 in the field of health.

Make a clear contribution to emerging fields referred to in the ESFRI Roadmap 2021 within the
field of health.




International Health Research Infrastructures in which Croatia Participates

EATRIS ERIC

eatris

European infrastructure
for translational medicine

European Infrastructure for Translational Medicine
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Type:ERIC

Headquarters Amsterdam, NL
Founded in2013
Croatian membership since021

Contact person itHRY WS {-gfén, |
MSE

National beneficiary
University of Zagreb, School of Medicine

Website: https://eatris.eu/

European Advanced Translational Resea
Infrastructure in Mediine provides access to a wic
range of preclinical and clinical expertise available
more than 144 leading academic centres in 14
countries. It brings together European Centres
Excellence in translational research in the field
medicires, diagnatics, and medical devices. Throug
EATRKERIC, academia and the industry can g
access to various resources needed for t
translational development of new medicines, su
as: existing infrastructures, specialised equipme
expertise, education, samplbases, and guideline
for the regulatory process. Its operation is focused
preclinical and early clinical development
medicinal products, vaccines and diagnostics.

It offers its members access to platforms that joint
cover translational medical esearch: advancec
therapy medicinal products, biomarkers, smal
molecules, imaging & tracing and vaccine
development.They alsoprovide trainig education,
and mentoringo their members

11



International Health Research Infrastructures in which Croatia Participates

ELIXIR

Distributed Infrastructure for Life-Science Data

Type:International Organisation

Headquarters:Cambridgeshire, UK
Faunded in:2013
Croatian membership since023

Contact personirdHRY CNJ y ,. 21
University of Zagreb, School of Medicine

National beneficiary
University of Zagreb, School of Medicine

Website: https://elixir-europe.org/

The distributedinfrastructure for lifescience data
currently encompasses 23 member countries w
over 180 scientific organisations. It brings togeth
resources such as databases, software tools, trair
materials, cloud storage, and supercomputers frc
all over Europ. Its goal is to coordinate availabl
resources so as to form a unique infrastructure th
helps scientists finthg and shaing data, exchange
knowledge, etc. ELIXIR operates within five sepai
areas or platforms: data, tools, interoperabilit
computing, andtraining.

The ELIXIR Board approved the candidacy of
Republic of Croatia and invited it to complete tt
necessary procedures to become a full member
the consortium.

12



National Health Research Infrastructure

CerVirVac

Centar lzvrsnosti

Virusnu imunologiju i Cjepiva

Centre of Research Excellence for Virus Immunology and

Vaccines

@\\\\,\\\ \\\_y\\\\h\\@lu\\‘m T

Location: Zagreb, Rijeka

Beneficiary:

University of Rijeka, Faculty of Medicine
Centre for Research and Knowledge
Transfer in Biotechnology, University of
Zagreb

University Hospital for Infectious Disease
G5NJ CNIy aAKIfa2SgA
Life cycle stageActive

Contact:

t NEFO {GALI Y W2yeSh

+38551651235,
stipan.jonjic@medri.uniri.hr

t NEFP® = yRI WdzNI y A
+38551651156,
vanda.juranic@medri.uniri.hr

Website: https://zci-cervirvac.hr/hr/

CerVirVaconducts research aimed at developing
vaccine that will stimulate a strong immun
response, better than the one triggered by a natul
infection or tumour. It exploremteractions between
viruses and host immune systems, especially the
that contribute to the development of effective
vaccines. Its main focus is the creation of seve
G & Y I IN@& éecombinant vaccines and vaccir
vectors.

Their effectiveness is tested on preclinical mode
which is a prerequisite for their human testing

clinical tials. Its ultimate goal is to design ar
produce vaccines/vector vaccines that w
significantly help in the prevention or treatment ¢
infectious diseases and tumours, which are amc
G2RF@Qa Y2al AYLERNIF Yy
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National Health Research Infrastructure

Neuro

and Translational Neuroscience

The development of an innovative, systematic a
integrated approach to early detection, treatmen
outcome asessment and rehabilitation of patient
with hypoxicischemic and haemorrhagic brai
damage, in adulthood and during development. T
Centre combines basic and clinical research and
six maindirectionsof research (research groups):

1) Developmental origin of paediatric neurologica
disorders following perinatal hypoxischemic brain
lesions; 2NS ¢ oO0A2YF N] SNB 27

Location:Zagreb disease, vascular dementia and insuksistant
brain conditions; 3@inical and experimental studie:
of cerebral hypxicischemic and haemorrhagi
lesions and their relationship with changes

movement and pressure exerted by intracrani

Beneficiary:
University of Zagreb

Life cycle stageActive

Contact: fluids; 4) Preclinical studies of hypoxischemic
t NEFe® aAf20 WdzRI O lesions in rodent experimental models; ®gnitive
+ 385145 96801, and linguistic analysis of figuage disorders anc
mjudas@hiim.hr recovery after hypoxigschemic brain lesions

Website: http://zci.hiim.hr/index.php/en/ 6) Innovative therapeutic response biomarkers
patients with mental disorders.

The research programme is part
interdisciplinary/multidisciplinary, as it combine
different fields of fundamental neuroscience ani
clinical neuroscience.

14



National Health Research Infrastructure

Scientific Centre of Excellence for
Personalized Health Care

L)

An interdisciplinary Centre of Excellence in the fit
of biotechnical and biomedical sciences. ik
designed as an efficient way oftransfering
knowledge and competences acquired i
biotechnical scienca® basic and applied biomedic:
research encompassing complementary researt
‘ groupsin which research groups are complementa

: The main research issues addressed by the Centre
Location:Osijek understanding the role of glycans in the pathology
Beneficiary: diseases associated with changes in glycosyla
The J. J. Strossmayer University of Osije  (€.9. autoimmune and inflammatory disease
diabetes and neurological diseases), t
development & highthroughput glycomic and
Contact: finding of identifying or prognostic markers an
+3_8531,22 ULDE, researching the impact of consuming functional for
zci@unios.hr . . .

of animal origin (eggs, chicken) developed a
Website: http://zcipersonhealth.unios.hr/  produced as part of the activities of this ZCl on hee
in the general popuaition and in populations with
special requirements (athletes and cardiovascu
patients).

Life cycle stagender implementation
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ENVIRONMENT AND FOOD




3.2 Environment and Food

This field comprises the natural and biotechnicalcontinues to contibute to biodiversity loss and
sciences that are the basis for understanding theclimate change and consume excessive amounts
world around us. The focus is on climate changeof natural resources, while a significant amount
mitigation and adaptation, environmental of food is wasted. Therefore, we should direct
pollution prevention, and the conservation and our efforts towards developing bioeconomy. The
sustainable use of atural resourcesThe policy values of a healthy and functionalasystem and
response to these challenges must be decisivereserved biodiversity have nobeen fully
and comprehensive, seeking to maximise theecognised for the time being, despite the fact
benefits for health, quality of life, resilience, andthat we achieve significant economic benefits
competitiveness. Anthropogenic pressure plays from our natural capital, primarily through the
prominent role in the most pressinglobal blue economy sector.
challenges humanity is currently facing. The _
g . ty : y . g More than 400 researchers are direatinployed
causes of climate change and biodiversity loss are _ _ _
! . "y . in the field of environmental research, with over
global and cannot be pinpointed within national . . :
. . . 150 of them working in marine and
borders, so it is essential that policy responses

) . . environmental sciences (World Bank, 2017).
and infrastructure actions are in strong synergy. .
Moreover, Croatia is among the top 50 producers

Due b its specific geographical locatid@roatia of research in environmental science. Croatian
is characterised by a great wealth of biological,scientists had a totalfa3,417 publications, with
geological and landscape diversityHowever, it 28,489 citations and an -lHdex of 66, which

is also exposed to high risks posed by humagplaces Croatia among the 50 leading countries in
activity and climate change. Our food productiorthe field of environmental science.

INVESTMENT PRIORITY WILL BE GIVEN TO RESEARCH INFRASTRUGVIURES THAT

Focus on the preservation of biological and landscape diversity and exceptional natural and water
resources.

Make a clear contribution to the mitigation of climate change and anthropogenic impact and foster
sustainabledevelopment and bioeconomy.

Ensure a high level of food and animal feed safety.

Focus on functional and vahkassided food.

Increase the efficiency and added value of agricultural production and aquaculture.

Enable better waste managemeand reduce food waste throughottie food supply chain




International Environment and Food Resealminastructures in which Croatia Participates

ol LN |
UA—J‘/‘

Mediterranean Science Commission

Type:International Organisation

Headquarters:Monaco
Founded in:1919
Croatian membership since992

Contact person irHR
LAAOF +AfAOAOI t K5
Oceanography and Fisheries

{ I yRA

National beneficiary
Institute of Oceanography and Fisheries
wdzSSNJ . 201204086 Lya

hNIAOGXZ t K52X

Website: https://www.ciesm.org/

An independent organisation established to promo
international research in the Mediterranean and tr
Bleck Sea. It acts as a focal point for the exchange
ideas and the development of scientific standards.
the moment, it consists of 24 countries, hundreds
marine research institutes and thousands of mari
researchers.

It covers a wide range of maringesearch:
geophysical, chemical and biological process
together with highresolution seabed mapping fo
better understanding, monitoring, and protection ¢
the sea.Structured insix committees and various
taskforces Their activities include expert wkshops,
collaborative programs and regular congresse
delivering authoritative, independent advice to
national and international agencies. CIESM monit
and analyses changes in the Mediterranean Sea ¢
as: the impact of global warming on the deaeland
water mases changes in marine biodiversity
morphological changes toastlinesaccumulation of
trace metalsin marine foodchains, etc. In addition,
through its various monitoring programmes,
monitors sensitive indicators of changes at tl
regional level and records warming trends, seaso!
changes in absolute sea level, trace contaminar
exotic species introduced, port biodiversity, ar
zooplankton indicators.
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International Environment and Food Resealminastructures in which Croatia Participates

ICGEB

ICGEB

International Centre for Genetic Engineering and
Biotechnology

Type:International Organisaion
Headquarters:Trieste, IT
Founded in:1994

Croatian membership sincet998

Contact person irHR
t NEFTD YNRAGALFY +fF
of Zagreb, Faculty of Science

National beneficiary
University of Zagreb, Faculty of Science

Website: https://www.icgeb.org/

Established in 1983 as part of the United Natic
Industrial Development Organisation (UNIDO) spe:
programme, it has been an autonomot
intergovernmental orgaisation in permanent
cooperation with the UN since 1994. Its main activ
is the application of advanced research al
education in molecular biology and biotechnology,
well as the development of knowledge and mode
techniques in  biomedicine, environmgl
protection/remediation, crop improvement,
biopharmaceutics, and biopesticides and bioft
production. It operates more than 45 staté-the-art
laboratories and forms an interactive networ
comprising almost 70 member states. ICGEB provi
a scientifc environment ofworld-classinternational
standardsfor advanced research and education ai
for the development of biotechnolggproducts.
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International Environment and Food Resealmtinastructures in which Croatia Participates

EMBO
S~—

European Molecular Biology Organization

European Molecular Biology Laboratory

European Molecular Biology Conference

Type:International Organisation

Headquarters:Heidelberg, DE

Founded in:1964

Croatian membership since997
Contact person irHR

[2@2N]+ . FN¥o6 [ I dzO
Foundation

Prof. Vesna Boraska Perica, PhD,
University of Split, School of Medicine

National beneficiary

Croatian Science Foundation

University of Split, School of Medicine
University of Rijeka, Faculty Bfedicine
University of Zagreb, School of Medicine

Website: https://embo.org/

EMBL §

An academy of life sciences that currently brin
together more than 1,900 leadingesearchersin

Europe andaround the world. It aims to promote
natural sciences and facilitate internation
cooperation and exchange. It fmances courses
workshops and conferences and publishes f
scientific journals.

Its main programmes and activities are funded by t
European Molecular Biology Conference (EMB(
which was founded in 1969 and is made up of
memberstates Through its General Programme, tt
EMBC provides a framework for European- (
operation in molecular biology and closely relatt
research areas.

The EMBL is NP LISQa f SI RAY:
laboratory that currently brings together 2
countries. It operates six laboratories in Eurof
employs 1,800 people and publishes hundreds
scientific articles each year. Each laboratory
dedicated to a specific resedr@rea, making EMBL
EBI a hub for bioinformatics research and service:
well as for maintenance of numerous scientif
databases. It helps its members develop servic
new methods and technologies. Croatia has bee
member since 2006.

EMBC
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International Environment and Food Resealmtinastructures in which Croatia Participates

ICC

International
Technology

.‘FI i '

Type:International Organisation
HeadquartersVienna, AT
Founded in:1955

Croatian membership sincet998

Cortact person inHR
University of J.J. Strossmayer, Faculty of
Food Technology Osijek

National beneficiary
University 0f].J. StrossmayefFaculty of
Food Technology Osijek

Website: https://icc.or.at/

Association for

Science and

Cereal

One of the most prominent international
organisations dedicated tahe improvement of
safetyand qualityin cereatbased food. It currently
brings together 18 memberstates from five
continents and is committed to internatione
cooperation through disseminating knowledg
conducting research and developing stands
methods that contribute to the improvement o
innovation, food quality, and food safety for th
health and welbeing of all people.

ICC membership provides a wide range of bene
including, among others, feeonline access to the IC
standardanalytical methods and discounts on the ¢
organisation of scientific meetings and participatic
in conferences organised by this association.
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National Food and EnvironmeResearch Infrastructure

BlIOCentre

Incubation Centre

BlIOCentar

inkubacijski centar
za bioznanosti

for Biosciences and

Commercialisation of Technology

W

o s

Location:Zagreb
Beneficiary:
Ministry of Science and Education

Croatian Agency for SMEs, Innovations
and Investments

Life cycle stageActive

Contact:
+ 3851 6458640
info@biocentre.hr

Website: https://www.biocentre.hr/

It was established in 2015 and was granted a lice
for performing scientific activity in 2020. The
BlOCentre was built as part of the future easte
campus of the University of Zagreb in Borongaj.

It operates through the following fevprogrammes:

BlOIncubation and BIOFacility offer advisory servi
and rental of equipped or unequipped laboratory ar
office space.

BIONetwork enables new stamps or already
existing biotechnological companies to connect w
universities, faculties,nstitutes and businesses i
Croatia and abroad. Networking facilitates produ
development and faster and more efficient
commercialisation.

BlOTransfer and BIOEducation operate in the fielc
biotechnology and chemistry. The programmes ¢
carried out inTheCentral Laboratory consisting of £
laboratory units: The Microbiology Laboratory, C
Biology Laboratory, Downstream Processi
Laboratory, Bioanalytical LaboratoryChemistry,
Bioanalytical laboratory-Proteomics.
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National Food and EnvironmeResearch Infrastructure

BioProCro

Scientific  Centre
BioProspecting

Location:Zagreb

Beneficiary:

wdzSSNJ . 201204086 Lya
Life cycle stageActive

Contact:

w21 St A yRBkdc PHDZ 6zS S NJ
. 20120406 LyaidAaiddzis
+38514571232,
Rozelindra.CeRakovac@irb.hr

Website:http:// bioprocrazci.hr/

of

BioProCro

MARINE B10PROSPECTING

e

V
Excellence for Marine

BioProCro is a unique trans/muttisciplinary centre
for biotechnology research of the Adriatic Sea thai
based on the application of biological knowledgela
state-of-the-art techniques in researching the marir
environment and its biological components, as
source of targeted biotechnological products ai
their application: new enzymes (biocatalyst:
proteins and peptides, secondary metabolite
polysacchrides (bacteria, seaweed), fatty acids a
lipids (algae)lt is plannedo introduce sophisticated
analytical methods and develop new protocols f
the extraction, isolation and enrichment of marin
biomolecules and biomaterials, whose effectivene
andapplicability potential in the food, cosmetics ar
pharmaceutical industries will be assessed. It cons
of eight research units: Biodiversity; Chemic
Diversity, Identification, Extraction, Optimisation at
Purification of Biomolecules; Characterisatiand

Mode of Action of Bioactive Compounds; Bioorga
Synthesis; Testing on Model Organisn
Bioinformatics and Bioprocess Developmel
Sustainable Production and Benchma
Improvement.
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National Food and EnvironmeResearch Infrastructure

CroP-BioDiv

- | B P | I
Crol’-biolJmn

Science Centre of Excellence for Biodiversity and
Molecular Plant Breeding

Location:Zagreb

Beneficiary:
University of Zagreb, Faculty of
Agriculture

Life cycle stageActive

Contact:

t NEFD %t G112 ~+i20
+3851 2393935,

coebiodiv@agr.hr

Website:
http://biodiv.iptpo.hr/?page_id=268&lan
g=hr

A research network focused on the transfer
knowledge and technology with the purpose
directly contributing to the advancement ¢
agricultural research. The main activities of tl
centre are preservation of plant genetic resource
phenotyping, genotyimg, and bioinformatics for the
purpose of plant breeding development. Progress
breeding is based on the comprehensive collectic
description and assessment of properties, tl
introduction of modern higkthroughput
phenotyping and genotyping techniquaad the use
of new approaches in data processing. Researc
conducted on eight plant species that represent t|
O2dzy UNEQ& YIAYy ONRLRKAX
become valuable for agricultural production |
Croatia in the future.
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National Food and EnvironmeResearch Infrastructure

STIM

Centre of Excellence for Science and Technology —
Integration of the Mediterranean Region

Location:Split

Beneficiary:
University of Split

Life cycle stageActive

Contact:
+38521558212

Website: https://stim.unist.hr/

The Centre integrates research (R), innovation (I) i
education (E) through three areas of improveme
based on the international excellence of scientis
and a selection of researchlirections of key

importance fa societal needs. These areas are:
Advanced nanacale technology focused on the
improvement of renewable energy sources al
medical diagnostics through the development of ne
materials for fuel cells and solar cells and the des
of new nanestructured materials for biosensoric
and biomedicine, 2 Water and the environmeqt
includes research into the dynamics of pollutic
transmission, monitoring, and the impact of clima
change on coastal areas and marine life through 1
characterisation of bioldgally active substances an
biofilms, and 3 Educatioq providing young people
with basic research education arkdhowledge and
technology transfer through innovative linking o
research results and their application in order

promote flexibility, creatrity, and entrepreneurial
spirit in young researchers.
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National Food and EnvironmeResearch Infrastructure

'.'( ENTAR ZA SIGURNOSI

Centre for Food Safety and Quality Fribioore gk

Location:Zagreb

Beneficiary:
Teaching Institute of Public Health5 NJb
F'YRNRA2E ~34F YLI NE

Life cycle stageActive

Contact:

tNEFTD WHayl . 20yAN
engineer

jasna.bosnir@stampar.hr

Website:
https://lwww.stampar.hr/hr/projekti/cent
ar-zasigurnosti-kvalitetu-hrane

The Cetre will focus on improving the quality, scal
and relevance of research activities in the field
food safety and qualityThe aim is to adopt new
technologiesthat have not existed so famamely

technologies that cardetermine the geographica
origin d food, whetherit was producedorganically,
and which fertiliser was used in their production. Tt
will contribute to the improvement of scientific an
research infrastructure bystrengthening research
capacities open to innovatian orderto improve the
quality and availability of research in support

strengthening the competitiveness of the Croatic
economy and societal development.
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ENERGY AND TRANSPORT




This area includes modern energy technologiesThe Croatian transport sector consists of various
and efficient, environmentally friendly and actors in theautomobile production and other
remotely controlled solutions.The sector as a vehicles, railway equipment, and maritime
whole is rapidly evolving with growing shiftsvessels. Research and developmerdare
towards renewable energy use and smart gridbecoming increasingly important in all areas,
technologies that have emerged as a means aspecially in the automotive sector. However, the
interconnecting the entire energy system. relatively strong research and innovation

. . . otential is hampered by weak links between the
Croatia has extensive knowledge and experlenc% P y

. _ public research sector and the industry. In
in the energy sctor, but the potential for o . -
. addition, there is a lack of qualified human
production and use of renewable energy sources . . .
. . _ resources in the domestic labour market, with a
remains underexploited. There is good research,, . ) :
. . . ._skills gap observed in the area of environmental
development and innovation potential, both in . . .
_ _ _ _solutions for transport techologies, as well as in
industry and in the public research sector. Croatlg. o . .
. . o igitalisation and development of intelligent
has a strong tradition of productn, building and
. i transport systems.
technical knowhow in the energy sector.
However, R&D potential is hampered by
outdated infrastructure, which  requires

significant investments to remain competitive.

- Promote the development of smart and clean energy solutions.

- Focus on the development of modern energy technologies and production capacities that are
efficient, remotely controlled, smart grid compatible and environmentally friendly.

- Promote the development of environmentally friendly, intelligent and digitalised transport
solutions.

Promote the improvement of transport safety.

-al1S I Ot SINJ O2yiNROGdzliA2Y (G2 NBRdAzOAY3I / NRBFGALFQ

Encouage the complete renovation of buildings, which, in addition to the energy aspect, will
include fire safety and seismological protection.

Enable the development of smart and sustainable cities.
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International Energy and Transport Research Infrastructures in which Croatia Participates

\ / IFMIF
DONES

"\, GRANADA

International Fusion Materials Irradiation Facility —
DEMO Oriented NEutron Source

Type:Research infrastructure

Headquarters:Granada, ES
Founded in:2018
Croatian membership sinc018

Contact person irHR

¢2y6A ¢FRAOI t K5ZX

{GaSLyN 2 CFHIAYAD

Institute

National beneficiary
wdzSSNJ . 20120450

Website: https://ifmif -dones.es/

2t

Lya

A European strategic project wor#t®7 million euros
aimed at building a research infrastructure for ar
international fusion material irradiation devicesA
joint SpaniskCroatian initiative, in 2018 it wa
included among ESFRI projects, which are of strat
importance for the EU.

The Demonstration Power Plant (DEMO) will be b
ten years after the starbf operation of the large
International Thermonuclear Experimental React
(ITER) being built in Cadarache, France.
Memorandum of Cooperation on Fusion Reseal
was signed in Madrid in 2018. The Memorandt
formalises the cooperation between Croatia at
Spain in the design of DONES. In 2022,
Memorandum of Understanding was signed betwe
the Ministry of Science and Education of the Repul
of Croatia and the Ministry of Science and Innovati
of the Kingdom of Spain, on the subject

cooperation in tle IFMIFDONES Programme. Withi
the framework of the Memorandum, Croatia wi
deliver equipment worth 5% of the project, i.e
about EURB5 million, thus acquiring the right to 59
of the experimental capacities on this unique devic
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International Energy and Transport Research Infrastructures in which Croatia Participates

)

/.~

European Organisation for Nuclear Research

Type:Research infrastructure

Headquarters:Geneva, CH
Founded in:1952

Croatian membership since:

2019 (as an associated member country’

Contact person irHR

| N22S a SMSENR 6
+dzl 2 . NA3If 2SIA
Institute

52 NA aMSE21 A 0 X

National beneficiary
wdzSSNJ . 2012040
University of Zagreb
University of Split

Website: https://home.cern/

2 tK
0> t

Ly &

comprises 23 membestates and has cooperation
w8 agreements with 38 countriesCroatia has been

continuously cooperating with CERN since

independence, andsince 2019 it has been a
associate membesate CERN employs about 2,5(
people, and about 8,000 scientists from 5¢
institutions use its facilities and equipment for the
research. CERN is managed by 20 European U
Member States. Its purpose is furrdantal research.

Its main instruments are accelerators and partic
detectors, along with other infrastructure needed t
research higkenergy physics. In accelerator
particles accelerate almost to the speed of light a
are directed to collisions. By sérving the collisions
using the detectos, particle interaction data is
obtained. The main project of CERN is the La
Hadron Collider (LHC), which uses collisions
protons and heavy ions at high enexgto obtain

data for the analysis afollisionprocessesn order to

answer some of the fundamental questions

modern science.

¢C2RI&3X 3ANRdzLJA 2F &A0ASY
Institute, the University of Zagreb, the University
Split and the University of Rijeka are included
various CERN pragnmes.
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International Energy and Transport Research Infrastructures in which Croatia Participates

o

Type:International Organisation
HeadquartersParis, FR
Founded in:1908

Croatian membership since:998

Contact person irHR
National beneficiary

Website: https://iifiir.org/en

The only organisation in the world that collec
scientific and technical knowledge in tlsector of

refrigeration. It currently brings together 59 membe
statesandis committed todisseminatig knowledge

of refrigeration to improve quality of life while

respecting the environmenin the following areas:
quality and safety of food, comfort in homes ar
office buildings, health products and services, I
temperature and liquefied gas technology, ener
efficiency, and the use of cooling systems safe fer
ozone and the environment.
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International Energy and Transport Research Infrastructures in which Croatia Participates

C=RIC

Central European Research Infrastructure Consortium

Type:ERIC

HeadquartersTrieste, IT
Founded in:2014
Croatian membershigince:2017

Contact person in CidRatia:

alfl12 WH{OAGX wdzSS

National beneficiary
wdzSSNJ . 20120456

Website: https://www.ceric-eric.eu/

Ly a

The Central European Research Infrastruct
Consortiumconnects the research infrastructures «
many countries in the region, such as: Italy, Aust
Slovenia, Hungary, Romania, Serbia, etc. It cove
wide research area of materials science at the nal
scale including linkages to biomaterials ar
structural biology. It enables research, analysis ¢
synthesis of materials using technologies based
photons, electrons, neutrons and ions.

¢ KS / 2y arBaMIparmey @hstitution is the
wdzSSNJ . 20120A06 Lyaidaadidd
at the Division of Experimental Physics.

5dzS G2 GKS aSljdz £ LI NI
cooperation is primarily based on immateri
contributions (share of researchéds ¢ 2 NJ A Yy
Access to the infrastructure is possible aft
proposing experiments (the call is open twice a ye
which are evaluated by an international review. T
best rated proposals get free access to CEHR(C
LI NOYSNEQ SljdzZA LIYSy (o
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NationalEnergy and Transport Research Infrastructure

QuantiXLie

Scientific Centre of Excellence for Quantum and
Complex Systems and Representations of Lie Algebras

Location:Zagreb

Beneficiary:
University of Zagreb, Faculty of Science

Life cycle stageActive

Contact:

Website: http://bela.phy.hr/quantixlie/hr

The centre is organised in two units: () the Quantt
and Complex SystemiBheory unit and (ii) the Lie
Algebras Representation Theory, Number Theory :
Related Structures unit. In the initial phase of tl
OSyiNBQa 2LISNF GA2Yy > d
programme will focus on the topics from atomic ar
nuclear physics, condengematter physics, optics
FYR LIK2G2yA0az |yR 0A:
scientific programme can be divided into three me
groups: a) Harisikhandra modules and Dira
operators, b) Kaa22 R&éQa [AS |
algebras, \WWalgebras and conformal fiktheory, and
¢) number theory, elliptic curves and modular form
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NationalEnergy and Transport Research Infrastructure

CEMS

Scientific Centre of Excellence for Advanced Materials

and Sensing Devices

Location:Zagreb

Beneficiary:
wdzSSNJ . 20120406 Lya

Life cycle stageActive

Contact:

Website: http://cems.irb.hr/hr/

The centre is based on research units that he
related expertise in research, development ai
application of novel materials and devicésimary

goalof the Centrds to synthesise advanced materia
and structures, especialtyhose that can be appliec
in other domains of basic and applied science, tt
creating the basis for innovation and technolox
transfer. The Centre promotes interdisciplina
research through four key research units: ion be:
physics and technology, newirfctional materials,
graphene and related twdimensional structures,
photonics and quantum optics.
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NationalEnergy and Transport Research Infrastructure

Location:Split

Beneficiary:
University of Split, Faculty of Civil
Engineering, Architecture and Geodesy

Life cycle stageActive

Contact:

Website: https://www.infra-fgag.eu/

INFRA FGAG

Implementing modern science and research
infrastructure to achieve smart specialisation in green
and energy-efficient construction

It contributes to solving the key prédm of low
competitiveness of the higtech construction and
environmental sectors in the Adriatic region and tt
low share of R&D activities in the GDP.

Theaim is to significantly reverse the overall trenc
in these sectors in the Adriatic and neighbiogy
regions with an emphasis on smart specialisation
the field of environmentally friendly technologies
equipment, and advanced materials as well

environmentally friendly transport solutions; thes
will be the core activities of these sectors in tt
future. It is plamed to step up the level of
cooperation between the economic and scienti
sectos.

35



NationalEnergy and Transport Research Infrastructure

N

Ce N | KS Broad spectrum research possibilities

Centre for Advanced Research of Complex Systems

Location:Zagreb

Beneficiary:
University of Zagreb, Faculty of Science

Life cycle stageActive
Contact:ceniks@phy.hr

Website:
https://www.pmf.unizg.hr/phy/CeNIKS

A set of laboratories in which interested institutior
and the business sector can examine the propert
of materials of interest which will improve
cooperation between science and industrifhe

purpose is to improve the research of materials a
the observation of their properties. So far, only tt
dependence of properties on temperature an
magnetic field cold be observed, but now it will be
possible to observe changes caused by controll
the electric field, doping, pressure, and the synthe
of new compounds. It will also be possible to achie
a wider range of measurement parameters.
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NationalEnergy and Transport Research Infrastructure

crta

Regional Centre of Excellence for Robotic Technology

Location:Zagreb

Beneficiary:

University of Zagreb, Faculty of
Mechanical Engineering and Naval
Architecture

Life cycle stageActive

Contact:
+ 3851 6168575,
crta@fsb.hr

Website: https://crta.fsb.hr/

A reference centre for research, development al
educational activities in the field of robotics ar
F NIATFAOAL € AyaSttAasSycC
focused on research and development of advanc
robotic applicatiorsin industry and medicine, where
traditional automation and human labour need to k
replaced by flexible, versatile and adaptive robo
systems. It is open to the public as a place for f
dissemination of technical and robotic culture
primarily for secondary andelementary school
students, but also for everyone elsealplace where
the economyhas the opportunityto be familiarised
with new technologies and apply them.
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NationalEnergy and Transport Research Infrastructure

B CENTAR
' I ZA NAPREDNE
- jemiiz | LASERSKE TEHNIKE

Centre for Advanced Laser Techniques

s TR
Location:Zagreb

Beneficiary:
Institute of Physics

Life cycle stageActive

Contact:
+3851 4698865
calt@ifs.hr

Website: http://calt.ifs.hr/

The aim of the Centre is to improve the existil
scientific and research infrastructure and develog
new one based on advanced laser techniques.
enables new breakthroughs in the field of bas
research and has great potential for the developme
of innovations and new technologies; in addition, tl
synergistic effect of the centre is especia

| important, which means that associates fror

different fields of research from the wider scientif
community in Croatia and the wider region can |
brought together on the use of new lase
infrastructure. Its goal is to give access to mode
laser techniques to all cademics and economi
entities in Croatia and the wider region, who c:
improve their operations by using modern las
techniques. The Centre is committed to scienti
excellence in a wide range of fields, includi
nanotechnology and biotechnology, quam

technology, material science, plasma research, ¢
interdisciplinary research.
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NationalEnergy and Transport Research Infrastructure

KaCIF

KRIOGENI °*CENTAR INSTITUTA ZA FIZIKU

Cryogenic Centre at the Institute of Physics

Location:Zagreb

Beneficiary:
Institute of Physics

Life cycle stageUnder implementation

Contact:
+3851 4698845
kacif@ifs.hr

Website: http://kacif.ifs.hr/

An infrastructure for conduog cuttingedge
research in the field of condensed matter physics
aims to improve the existing low temperatur
techniques and develop new ones. It will enak
world-class fundamental research and the
understanding of physical processes and phenom
related to condensed matter, as well as economice
motivated material research. It will creat
technological solutions for the industry and develc
innovation, while patent protection will guarante
intellectual property rights to new technologic:
solutions and innovations, underpinnin
economically motivated scientific research and ne
spinoff initiatives in cooperation with economit
partners.
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NationalEnergy and Transport Research Infrastructure

Cl,K

Centre of Excellence in Chemistry

The activities of the Centre include researc
education, and providing scientists and interest
economic subjects with open access to resea
equipment. In addition to scientists and researche
the Centre is a very attractive partner for th
pharmacetical, food, chemical, andpetroleum
industries andhasa market niche for cooperatior
with the economyand it features stateof-the-art
equipment for frontier innovative research i
chemistry. Research conducted includ
fundamental and applied researctofn all relevant
fields ofchemistry: design and synthesis of functior

Location:Zagreb

Beneficiary: _ organic and inorganic compounds, structural a
University of Zagreb, Faculty of Science  ghactroscopic research of compounds and materis
Life cycle stageActive thermodynamic and kinetic research of chemic

reactions, research in the field obmputational and
theoretical chemistry, development of qualitativ
and quantitative chemical analysis method
Website: https://ciuk.hr/ development of process analytical methods, a
biochemical research.

Contact:
ciuk@chem.pmf.hr
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DIGITALISATION AND SPACE
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3.4 Digitalisation and Space

The European Union in the framework of industry, as well as due to the size of enterprises
research and innovation is open science, whichin the sector. Insufficient interconnectimesults
symbolises a transparent, opeto public and in alow level of technology transfer and ptiaal
collaborative  scientific  research  processapplication of research, which puts small
necessary to keep up with the rest of the worldcompanies with limited access to research
and to unambiguously contribute to the capabilities and resources at further
reliability of science and itgisibility in public. disadvantage.

There is no doubt that the needs of the digita
services and 4nfrastructure sector are growing
rapidly in Croatia and across the worl@he
COVIBEL9 pandemic has fundamentally change
the role and perception of digitalisation in our
societies and economies.

IA study conducted as part of the NI486rope
project found that stakeholders from ¢hscience
dsector from South East European countrieséda

a low level of awareness of the European Open
Science Cloud and the FAIR principles. Figures 1
and 2 provide an overview of the received
Although Croatia has significant researchresponses per country, indicating that there is a
development and innova&in capacities, they significantneed for education and promotion of
remain limited due to weak interconnection open science.

between public research organisations and
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The international space context is changing sector that does not base much of iiasiness on
rapidly ¢ global competition isntensifying,with  services related to technologietemmingfrom
new players bringing new ambitions Bpace space exploration. Sectors that heavily rely on
technologies with greater involvement of the technologies developed in connection with space
private sector. The European space sector needsd data derived from space missions are, for
to be adjusted irorder totake advantage othe example: energy, public health, climate,
business opportunitiesresulting from these environmental protection, natural resources,
changes ando encourage investments into the rural development, cultural heritage,
space ecosystem so that the EU rensairspace digitalisation, and security and defence, including
force. cybersecurity. The green and digital transitions
. also entail the use of new technologies. It is
Space technologies shape the future and have p?recisely the new technologies, as Was those
resultingfrom the study of space, that will enable
e twin transition and affect societal
ransformation.

major impact on sustainable economic
development. Space technologies are als
reflectedin the components of the Union Spacet
Programme and indicate that there is almost no

INVESTMENT PRIORITY WILL BE GIVEN TO RESEARCH INFRASTRUGVIURES THAT

- Enable the development of space technologies by connecting academic, economic, and
governmental sectors.

- Foster the development and application of artificial intelligence, fuigtformance computing, big
data, blockchain technology, botics, quantum computing and communication technologies, the
Internet of Things, and cloud services as key solutions to current and future societal challenges.

- Connectscientificresearch institutions and economic entities with the aim of contributing to the
development of innovations in the field of cybersecurity.

- Contribute to developing competitive human capital and bridging the digital divide.




National Digitalisation and Space Research Infrastructure

ESA

European Space Agency

Type:International Organisation

HeadquartersParis, FR
Founded in:1975

Croatian membership sinceCooperaton
Agreement signed in 2018

Contact person irHR
52NRa SEH21 A0Z a

National beneficiary
academic and private sectors interested
space and space technologies

Website: https://www.esa.int/
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European Space Agency

An intergovernmental organisation that bring
together 22 Member States. Its mission is to sha
the developmei of European space capabilities ar
ensure investment in space and space technolog
for the benefit of all citizens. It aims to ensure ai
promote cooperation between European countries
space research and technology and their applicatic
in space,dr peaceful purposes only.

The Agreement Concerning Space Cooperation
Peaceful Purposes between the ESA and Cro
entered into force in 2018 for a period of five yeat
It established a legal framework for cooperation
the field of space exploratio andits peaceful use
and set out the conditions for the implementation ¢
projects of mutual interest.

In 2020, the Implementing Arrangement fc
Technical Assistance and Expertise was signed, w
includes the financing of activities/calls in the ase
of: earth observation, space technology, situatior
awareness in space and space astronomy
astrophysics, and exploration of the solar system.

The European Cooperating State Agreement v
signed in 2023, which enables better monitoring
space polies and participation in ESA programm
and projects.

Cooperation with the ESA enables the strengthen
of links between the academic and private secto
indirect access to its programmes and activities, &
coherence between the space activities of ti
Member States and Croatia.
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National Digitalisation and Space Research Infrastructure

EOSC

O Ee0SC

European Open Science Cloud

Croatian Open Science Cloud (HR O0Z)

Q ®®®

Type:International Organisation
HeadquartersBrussels, BE
Founded in:2020

Croatian membership since&020

Contact person irHR

LAlLY alNASZ | YADBSN
University Computing Centre,
eosc@srce.hr

National Beneficiar( EOSC Mandated
Organisation):

University of Zagreb, Srce University
Computing Centre

Website:
https://eosc-portal.eu/
https://lwww.srce.hr/hr-ooz

The European Open Science Cloud Association-A
EOSC was founded with 14@embers and 49
Observers. On behalf of Croatia, which is a -
member, the Srce University Computing Cen
participates in the management of the EO!
Association as a Mandated Organisation. T
European Open Science Cloud is an initiative of
Europeam Commission that supports the
development of open science through resear
infrastructures and services. The ambition of tl
EOSC is to provide European researchers, innova
businesses and citizens with a joint and op
multidisciplinary environmentni which they can
publish, find, and reuse data, tools, and services
research, innovation, and education purposes. In i
current phase of implementation (2022030) it acts
as a ceprogrammed partnership.

In September 2021, the Croatian Open ScierocadC
Initiative (HROOZ Initiative) was launched with th
aim of establishing an organisational and techni
model of a national open science cloud. The initiati
currently brings together 21 institutionsleaders in
open science in Croatia.
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National Digitalisation and Space Research Infrastructure

EuroHPC JU

European High Performance Joint

Computing

Type:International Orgarsation
HeadquartersLuxembourg
Founded in:2018

Croatian membership since020

Contact person irHR hpccc@srce.hr

National beneficiary

University of Zagreb, Srce University
Computing Centre head of the national
consortium

University of Zagrel&zaculty of Electrical
Engineering and Computing

J. J. Strossmayer University of Osijek,
Faculty of Electrical Engineering,
Computer Science and Information
Technology

University of Split, Faculty of Electrical

Engineering, Mechanical Engineering an

NavalArchitecture

wdzSSNJ . 20129450
University of Rijeka

University of Rijeka, Faculty of
Engineering

Lya

Website:
https://eurohpc-ju.europa.eu/index_en
https://lwww.hpc-cc.hr/

The Joint Undertaking was set up for the purpose
coordinating joint efforts and pooling resources
order to make Europe a world leader i
ddzLISND2YLIdziAy3ad Ly GKE
leading role in data economy, its scientific excellen
and its industrial competitiveness will increasing
depend on its ability to develop key HF
technologies, provide access to wodthss
supercomputing and data infrastructures, ar
preserve existing excellence in higarformance
computing application. To thisate, EuroHPC ha
acquired seven supercomputers: Lumi in Finlal
Leonardo in Italy, MeluXina in Luxembourg, Vege
Slovenia, Karolina in the Czech Republic, Discov
in Bulgaria, and Deucalion in Portugal.

In May 2020, a consortium of Croatian instians
was established to build the Croatian Competen
Centre for High Performance Computing (HR HPC
as part of the National Competence Centres in t
framework of EuroHPC (EUROCC) project.
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