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Infrastructure (in general):
the basic physical and
organizational structures and
facilities (e.g. buildings, roads,
power supplies) needed for
the operation of a society or
enterprise.

The first transatlantic
telegraph cables were led In
the 1850s1860s, an
enterprise led by private
companies yet supported by

Examples of infrastructures: - |
A Transport infrastructures =
A Roads, Shipping routes,
Rail and trains, Aviation

A Agueducts and water

supplies UK and US governments,
A Energy grids also involving scientists
A Telegraph bulJG2RUALW~YI + |

A Internet and data sharing

A Research Infrastructures An example of KT and TT?



Summary of the G20 Principles for Quality

Infrastructure Investment

A Principle 1: Maximizing thepositive
Impact of infrastructure to achieve
sustainable growth and development

A Principle 2: Raising EconomicEfficiency in
View ofLife-Cycle Cost

A Principle 3: IntegratingEnvironmental
Considerations in Infrastructure
Investments

A Principle 4: BuildingResilience against
Natural Disasters and Other Risks

A Principle 5: IntegratingSocial
Considerations in Infrastructure
Investment

A Principle 6: Strengthening Infrastructure
Governance

QUALITY
INFRASTRUCTURE
INVESTMENT

O PARTNERSHIP

www.worldbank.org/en/programs/quality-
infrastructure -investment-partnership/qii-principles

https://oecd -development-
matters.org/2022/11/07/w
hy-do-we-need-to-invest-
in-quality-infrastructure/

https://doi.org/10.2210/pdb6Y84/pdb



https://doi.org/10.2210/pdb6Y84/pdb
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ela scapoia)).
infrastruttura s.f. Struttura
complementare rispetto a un’altra
ritenuta principale; per lo piu al
pere comple-
mentar1 necessarie  allo svolgi-
mento di un’attivita economica o,
piu in generale, allo sviluppo eco-
nomico di un’area (strade, ferrovie,
aeroporti, ecc) oppure indispensa-
bili per nuovi insediamenti urbani
(scuole, fognature, parchi, giardini,
ecc.) ¢ part. Il complesso di im-
pianti e di installazioni a terra, ne-
cessari per la navigazione aerea.
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A A narrow interpretation ofBig
Science (capitalized)
HY!I | 3t GYUT { WqY LW
big In three dimensions:big
organizations, big machines,
and big politics w

A A narrow interpretation of
mResearchlUn | ¢t ql 2 Haq
(capitalized) refers more to the
Europeanresearchlandscape, ——
regulation, and policymaking. s e e e

Big Science

=% | and Research
8- Infrastructures
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THIS ENVELOPE WAS
RRRRRRRR O THE MOON

Big Science in the Cold War sl
A Accelerators, reactors and space ey
programmes on both sides of thdron
Curtain to demonstrate technological

and military superiority dual research)
A In Europe, need forcooperation and
peace (CERN, ESO, ILL, ESRF)
A Science required larger scale | . | 15357+
infrastructures, from Rutherford to 2
Lawrence

with work for military requirements and N
the results of its experimental and* & =
theoretical work shall be published or

Yqo6é Il s Rt 3Wa el 1JwWn
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New Service to Analysts

hemical and Engineering News in its issue of August 11
publishes the information that Cuarbide and Carbon
(‘Liemicals Corp., operator of the Oak Ridge National Labora-
tory for the Atomic Energy Commission, is offering another
service comparable to its radioisotope distribution program. ‘ e |
Industrial, scientific, and medical groups can have samples REFLECTIONS ON BIG SCIENCE

analyzed for impurities, using a highly accurate method de- BEEECLIOM2 OV BIG 2CIEVICE

vised at ORNL.

The technique followed involves placing the test sample in
the Ouk Ridge graphite-uranium reactor, and exposing it to
neutron bombardment, causing traces of impurities in the ma-
terial to become artificially radioactive.

Welinberg, director of Oak Ridge National

Laboratory, was probably the first to use the term
7 RN WE &R 1J Wit Witls Hlpodlte Nb AL fié an increasing sul
connotation , while the neutron reactor was scientists undelarge and bureaucratic

starting operation as a Research Infrastructure. projects with a consequential damage t
academic freedom an
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Atoms for Peace

= Conference, 1964
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THIRD UNITED NATIONS INTERNATIONAL CONFERENCE
ON THE PEACEFUL USES OF ATOMIC ENERGY

Systematic access of external users to neutron reactors . Geneva, Switzorand + ugust 31-September 9, 1964
started in the UK in the 1950s, allocating beamtime to
academic users.

Example of Scientific
Diplomacy to foster
peace and
collaboration .

In 1964 at the UN conference, it was agreed that France and
Germany would start a project of ashared neutron user
facility , funded and dedicated entirely fofundamental -

research through user access . 'll

NEUTRONS
FOR SCIENCE



A possible evolution of
Big Science the terms, and strategies
they represent.

Transformational
Big Science

Small Science

@ Big Machines

Research Infrastructures



Europe a la carte or variable geometry

A CERN (1957¥ 20 states
A European Southern Observatory (1962)6
states

A European Space Vehicle Launcher
Development ELDO (1964) 6 states and
European Space Research Organization
(1964)T 10 states, later ESA

A Institute Laue Langevin (1967 2 states

A European Molecular Biology Laboratory
(1973)T 10 states

A European Synchrotron Radiation Facility
(1988)T 11 states




More recent strategies on RIs

A European Research Area
ERA (2000)

A European
Intergovernmental
Research Organisation
forum, EIROForum (2002)

A European Strategy Forum
on Research
Infrastructures T ESFRI
(2002)

A ERIC as a new European
legal organizational form
(2009)

A European Xray FreeElectron
Laser (2009) 12 states

A European Spallation Source
ERIC (20097 13 states

The primary goal of ESFRI is to prepare and publish ¢
RI roadmap to plan the EU investments in Research
and Innovation.

It works as an interface between the research
community and policymakers.

The roadmap includes RIs based on scientific
peer-review & strategic and political importance.

== e Y =
Roadmap 2006 Qoadmap 2008 Qoad‘map 2010
F 0

Roadmap 2016 Roadmap 2018 Roadmap 2021

cSHFRI Roadmap archive



Research infrastructuresare facilities that provide
resources and services for the research communities
to conduct research and fosterinnovation in their
fields.

These_ mclud_e | A e R R
A major equipment or sets of instruments - ‘a; e s

A knowledge-related facilities such as collections,

A archives or scientific data infrastructures e @

A computing systems
A communication networks
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The EU budget for EU budget, by category, 2022

Source: Official Journal, Definitive Adoption 2022/182 (24.2.2022) L45/18-29

Research

_ European Agricultural Guarantee Fund €1.5bn
The total Gross National W Other agriculture, fisheries i 4
Income of the EU: M European Agricultural Fund for Rural Development fxfgqrﬂ_q bn

18000OOOOOOOOOK (TK) European Regional Development Fund

» Cohesion Fund
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The year]y budget of EU: Trarfspnrt, building, environment - various
o |:|Y2 q LUN Y MLU] K W Horizon Europe
B Erasmus+

wWEilE

Education and research —various

The Multiannual Financial
Framework programme, Waelfare - various
aISO inC|Udin9 NeXt W Neighbourhood & International Coop
Generation EU: W Foreign policy and defence - various
C |:| Y 2 ql LLIN KOY UJN K W Finance- various
B Energy - various
The overall budget 2021 Communications
2027 for Horizon Europe Other
M EU Administration
(Research and
Innovation):
CHY2 qWoP W] k

¥ European Social Fund

M Decentralised agencies



RO RO P BT e e The EU budget for Ris
nemien —mostly through grants and
open calls for proposals,
selected according to
excellence, impact and
GLOBAL CHALLENGES AND EUROPEAN INDUSTRIAL COMPETITIVENESS of which the quality and efficiency

Heath 8246 of implementation

Culture, creativity and inclusive society

Civil Security for Society

Digital, Industry and Space

European
Commission
—

Climate, Energy and Mobility
Food, Bioeconomy, Natural Resources, Agriculture and Environment

Non-nuclear direct actions of the Joint Research Centre (JRC)

EN

Horizon Europe

Work Programme 2023-2024
WIDENING PARTICIPATION & STRENGTHENING THE EUROPEAN RESEARCH AREA of which

Widening participation and spreading excellence 3. Research Infrastructures

Reforming and enhancing the European R&I System

(European Commission Decision C(2023) 2178 of 31 March 2023)

TOTAL HORIZON EUROPE 95517



Transnational access to European Research
Infrastructures

RlIs should find a balance between member
and nonrmember access as well as priority,
excellence-based, and feebased access.

Transnational Access (TNA) allows for funds to
access and travel to a Rl in another country.

The EC and MS/AC are invited to make RI
access costs eligible for an expanded set of
funding sources, including national funds,
European structural and investment funds,
and appropriate EC framework funds (e.g. all
Pillar 1 and Pillar 2 instruments in Horizon
Europe).

Finland

(e Estonia
Latvia |
Ireland Denmark I -nifu;nl;?
Nether
lands Poland
Belgiuy Germany
Luxembourg  Gzechia's.
-~ Slovakia
France - Austria \_;]‘:lungary‘ .
Slovenia ., Romania
Croatia ==
Portugal Spain = Ttaly .:Bulgana

Greece

Cyprus
Malta



In Italy

The National Research Programme
(PNR) outlines system priorities,
majorresearch and innovation
areas, respective areas of
Intervention, and two National Plans.

The National Plan on Research
Infrastructures (PNIR) recommends
the strengthening of access to

RIs, their integration within European
partnerships,their role for training
and higher education.

| )PNR

Programma nazmnale

per la ricerca

g 2 . /A’,/zf,/ v //// /4;}’; I led ¢ r//// . //:}r reer
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INFRASTRUTTURE DI RICERCA

A Sono impianti, risorse e i relativi servizi. Comprendono laboratori o grandi strumenti
o complessi di strumenti per la ricerca, collezioni, banche dati, archivi o
Informazioni scientifiche strutturate; infrastrutture basate sulle tecnologie abilitanti
dell'informazione e della comunicazione

A Sono create peresseran | 2 Raq 1JWI ¢ We U khaziondlé) Aucopda & gioBade,
attraverso accesso aperto su base competitiva



