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About the CFI

ACreated by the Government of
Canada in 1997

Alnvests INn research
Infrastructure (RI) across
Canada in all areas of science

ACommitted so far about $7 billion
In capital support to more than
12,800 projects at 172 research
Institutions across Canada

ACurrent budget of about $450M
per year (capital + O&M)




Trends In RI

A Heterogeneity of RI

A Movement toward shared facilities
(in a recent competition: ~40% of $)

AGrowing attention to sustainability
of infrastructure

O&M to capital disbursed by CFlI

105%
95%
85%
75%
65%
55%
45%

35%
2013-14 2015-16 2017-18 2019-20 2021-22




Drivers of measures of impacts

CFl OBJECTIVES

ASupport economic growth & job
creation, as well as health &
environmental quality through
Innovation

A Increase Canada's capability to
carry out world-class research
& tech development

A Provide support through RI for
the development of highly
gualified personnel

A Promote productive networks &
collaboration

CFl EXPECTED RESULTS

AAt t ract &
researchers

ret al n

ATrain the next generation of
researchers

A Enable researchers to undertake
world-class research & tech
development that benefit
Canadians

ASupport private sector
commercialization & innovation

W O



Measuring the impacts of R

ACFI has a relatively structured approach Data on RI contribution to :
to impact assessment of Rl investments A mesearEhan arreEiien @ rerarien
but no framework per se

A Training
AMonitoring of funded projects mostly A Research dissemination
through progress reports (limited in A Collaborations & research
scope and time). agreements

A _ IP & spinoff companies
For longer term impacts, mostly case

: Users of research outcomes +
studies

Benefits outside academia

A our processes are informed by existing n addition, we se

frameworks including: Challenges with implementation,
operations & maintenance
O RI-PATHS

Infrastructure quality, remaining
O OECD framework on impacts of Rl useful life & use (level, who)




Some challenges

ATime lag can be greater with RI
AMuIticipIicity of users

AContribution of Intense vs limited use
of Rl to downstream impacts

ADiversity of Impact pathways to
consider when funding across all
disciplines
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About EFIS Centre

European Future Innovation System (EFIS) Centre is a not
for-profit (ASBL) policy lab established in December 2014.

Our experts have vast experience in all aspects of research
and innovation (R&l) policy and ecosystem governance. We
challenge the status quo with new policy and practice
Insights, concepts, methodologies, and analysis. We are
committed to helping public sector decisiomakers design
and implement theR&l systems of the future

Our registered office is in the university town of Louvian
Neuveand our operational office is at the heart of the EU
district in Brussels.




EFIS Centre expertise on impact assessme
of RIs

In-depth experience with evaluations and impact assessments in R&I policy
field

A decade long track of record for assistance to Rl strategy development,

implementation of monitoring and evaluation frameworks and RI policy
consulting

E Leading knowledge creation projects, e.g. Horizon 2020 project Research

Infrastructure imPact Assessment PaTHways (RIPATHS) and support
projects to individual RIs

Engagement in global networks on the topic on socio -economic impact

assessment of RIs (EC, ESFRI, OECD Working Groups, Global Research
Council, ICRI, etc.)

Extended knowledge of participatory evaluation techniques and novel
impact assessment methods
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Developing
Impact frameworks
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Context

Considerations about socconomic impacts of RIs are gaining an
Increasing importance in policy decisions

Investment in research infrastructuras increasingly viewed as a way of
ensuring not only enhanced research excellence but as a means to
address economic and societal challengéisis requires Rl managers to
address multiple user groups.

RI manager are expected to deliver on a growing numbenpéct
requirementsfor various stakeholders and funding bodies:

AEuropean level: ESFRI, Horizon Europe projects have impact
section, DG Regio and EIB impact requirements for major project
and investment applications, etc.

ANational level: Most systematic approaches to impact in UK, Ireland
annual assessments, but much less prescriptive, France and
Sweden request assessments at specific Rl stage, Germany and
Spain does not request formally, but on cdsecase basis, etc.




Context

In the last decade different interpretations have prevailed on ho
to understand and define broader impactand diverse
methodologies have been used to scope and measure these
Impacts

Impact assessment guidelindsom policy makers and funding
agencies remain quite diverse, but important steps are taken for
amore unified approaclon how to approach this increasingly

Important topic €.g. Horizon Europe funded projects, OECD reference
framework, ERICs addressing the topic, ESFRI Working Group deliberating

common impact guidelines by end of 2023

Acceptance achieved that it is not realistic to develop a standard
approach that can be used for all Rls




Contribution from RIPATHS project

|dentification of1l3 generic impact pathways  Grouping pathways along three higgwvel
how investments in Research Infrastructures missions of Research Infrastructures

lead to various impacts on the economy and _ _
A Enabling science

society
A Problem solution
A Science and society
SPHERE OF CONTROL SPHERE OF INFLUENCE S‘Im'éﬁgg':
| | |
+ | > | - & ‘ﬁ' -
RESOURCES ACTIVITY OUTPUTS N N IMPACTS

OUTCOMES OUTCOMES

2023
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Impact pathways

Enabling science

P1 Publicatiortitation-recognition

P2 Employment, operations & standardised procurement

P3 Technology transfer and licensing

P4 Learning and training through joint development of instruments and tool
P5 Learning and training by using RI facilities and services

P6 Training and higher education cooperation

Problemsolving

P7 Interactive problersolving for the private sector (industry)
P8 Addressing societal and puksiector challenges

P9 Provision of specifically curated/edited data

2,

Science and society

P10 Changing fundamentals of research practice ﬁ!
P11 Creating and shaping scientific networks and communities ’.’
P12 Promoting engagement between science, society and policy VYV

P13 Communication and outreach




Design of an impact framework

A!mpact framework gives a-glance overview of all relevant
Impact pathways of your ResearftfrastructureA focus not
only on individual pathways, but aléoks between them

Almpact framework outlines most relevant impact areas (the
strategic focus) and enlists a limited number of most prominent
ImpactpathwaysA presents a comprehensive hypothesis how RI
activities lead to impact

AFor the design of the framework need to involve key staff
members in charge of main activity lines (e.g. communication,
liaison with industry, database development, @ co-designis
at the heart of the activity

Almpact framework allows a shared understanding of the topic
among all Rétakeholderd, essentially it also serves agategy
design and communication tool




Data collection& reporting

A Keeping track of RI activity anesultsincluding, for instancehe
number of scientific publications, procurement contracts, patents and
other innovation output, visitors and doctoral students, social media
output and other dissemination products, participation in relevant
d{scussmn with policy makers, downloads of open data and software,
etc.

A Thissystematic trackings the basis for the assessment of impacts. It is
usually performed by the RI staff as part of internal reporting. Hint:
Make inventory of existing indicators collected by all departments.

A Performing regular surveys of stakeholders interacting with the RIs
such agormer students, supplier companies, users, citizetts This
activity helps to %rasp usefuisights in the way outcomes and impacts
materialiseand the way to maximise them.

A Carrying out various qualitative analyses and case studgeszport on
someintangible impacts such as the contribution of RIs to g?_ender _
balance, social inclusion, environmental issues, sustainabillity, public
security challenges, etc.
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Case 1: ELIXIR

Implementation Study aimed to increase capacity in impact evaluation across a set of
national ELIXIR Nodes.

EFIQlesigned and implemented specialised training events for ELIXIR Nodes with hands
on learning complemented by knowledg&change.

Research efficiency: we make infrastructure,
bioinformatics resources and processes faster,
easier to use, and more integrated

Scientific legacy: (i.e. research dissemination),
we increase awareness of developments related
to research infrastructure, bioinformatics
resources and related guidelines

Research infrastructure ] .
T Benefits of working together:
sustainability: ! L ) o
‘tol ELIXIR" (i.e. relationship capital), we facilitate
_ Wewerkto Increase ELIXIRS knowledge-sharing and cooperation
visibility with, and appreciation
by, funders
Skills development: Public awareness: we raise public
(i.e. human capital), we foster awareness of bioinformatics and
better skills for users and open science, including their
service providers socio-economic and societal benefits

Equal opportunity:
we raise awareness of
diversity and

Bioinformatics resource uptake:
we work to increase their usage and
appreciation by users

Policy influence:

we ensure that policy-makers
) are aware of the benefits of
inclusiveness Open (FAIR) Science



Case 2: EATRIS

EFIS providecupport to refine the initial thinking on EATRIS impact (pilot e?ARIHS)
through a deliberation of a moreomprehensive impact assessment framework

The developed impact framework serves EATRIS not only in adoption of the future
strategic plan, but also has been acknowledged as a useful communication tool that
explains irconcise way what EATRIS does and why it matters to society.

Activities Outputs Outcomes Impacts

Toa— Tgg——— | T

Professional development

Changing research practices Impact on health and well-being

Impact on policy

Research quality, efficiency,

and its societal relevance

Impact on science valorisation




Case 3: EUROPEAN SOCIAL SURVEY

The study provides a comprehensive charting of the main avenueglowy impacts
are realised at various points in the policy cycle and enhances the available evidence
base on the concrete mechanisms how ESS policy impact is materialised in practice.

ESS POLICY IMPACT PATHWAYS

AGENDA SETTING POLICY DESIGN TOOLS POLICY FORMULATION POLICY FEEDBACK

Capacity of studies using Informing the policy Introduction of ESS data in Capacity of study results Potential of ESS data to
ESS data to influence the arena with scientific the core-design and using ESS data to be contribute to the monitoring
policy arena and evidence based on the information of tools that transformed into a policy of policies at different
introduce new topics use of ESS data support policy-making strategy or programme geographical levels

POLICY CONSULTATION
POLICY CYCLE



Policy Support Facllity Greece

A Independent review of the R&I policy in Greece in
order to further support and upgrade the National
Research Infrastructures.

Al A The key areas under review are: Rls governance and
| management efficiency; National framework for the
RI; and indicators for monitoring and assessment of

J, the RIs.
* '. A Recommendations
A Strategic: criteria for optimising future investment
- A Operational: enhancing NRI quality



Criteria used to assess the progress of NRI
traffic light grid

Maturity of governance
structure and

management procedure

Quality of user access

policy

Strategic outlook

European collaboration

Impact on research
excellence (including
training of researchers)

Impact on innovation (o
one or more S3
priorities).

wGreen: Complete and
well-functioning
governance structure
and dedicated central
management team

wOrange: Governance
structure in place but
coordination and
collaboration processes
require strengthening
and a reinforced
management team

uRed: Incomplete
governance set up
and/or poorly
functioning
collaboration between
partners.

uGreen: centralised and

functional (online,
auditable) access to a
single catalogue of
services, user training,
support service

wOrange: Decentralised

access procedure (or
contact by email only),
catalogue of services
per node, user training,
support provided on ad
hoc basis

uRed: User access

procedures and
catalogue of services
not yet available, user
training/support
processes to be
developed.

wGreen: Unique and

strong infrastructure
with strong partners
and users and excellent
alignment with national
strategy

wOrange: NRI has unique

features, but strategic
outlook could be
improved by
consolidation or
stronger collaboration
at the national level

uRed: The uniqueness of

the infrastructure and
strategic importance
should be reexamined.

wGreen: Established
membership in

European Rls (or similar

networks) and
significant funding
secured from European
or other international
sources;

wDrange: Good basis for
developing European
presence and
cooperation; European
funding secured to date
is minor but further
opportunities exist;
uRed: Limited ties with
European RI projects
and/or limited or
unexploited European
funding opportunities.

wGreen: NRI already
providing services to
researchers and likely to
have high impact on
research excellence;

wOrange: Identifiable
potential impact on
research excellence but
further efforts required
to ensure broader scale
of impact;

wRed: Low to modest
current and potential
future impact on
research excellence.

wGreen: NRI is providing
services to business &
other nonscience users
and has good potential
for a future impact on
business innovation
and/or a contribution to
meeting societal
challenges in one or
more S3 priority areas

wOrange: Examples of
support for innovation
exist but further efforts
required to ensure
broader business/
societal engagement
and impact;

uRed: Low or unproven
existing or potential
impact on innovation
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AEach Rl is a complex system of interactions; impact assessment requir
contextual understanding (a systems view)

A no ‘Bne-sizefits-allQ

ARIs need to understand in more nuanced ways their areas of impact an
key corresponding impact pathways
Al GFAf2NBR WAYLI O FTN)XYSE2N]Q

AThe overall Rl impact framework and strategic aims (why the
assessment is done) shapes the selection of indicators and
measurement approaches

A prioritise understanding before measuring

ANone of the existing methods in their traditional formulation provides a
comprehensive and satisfactory answer to the question of assessing the
sociceconomic impact of RI.

A apply smart combination of quantitative and qualitative methods
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Matias Barberis
RESEARCHER
barberis@efiscentre.eu

Thank you

efiscentre.eu

info@efiscentre.eu

R, 3228953685
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OUTLINE

Scientific Platforms/Canadian Network
Advanced Biolmaging Facility (ABIF)

Institutional Scientific Platforms
Northwestern University Case Study

Multi-national Networkst EureBiolmaging Case Study

National Networkg Microscopy Australia Case Study

@ Challenges/Solutions

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023




SCIENTIFIBLATEFORMS

GORHACILITIES
SHAREHRESEARCHESOURJRRABORATORIES

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023



SCIENTIFIBLATFORMG HORIZONTABTRUCTUREDISTRIBUTHBIPACT

Centralized Specialized Dedicated Open to the Discrete Units
Shared Instrumentation Experts Community Dedicated

Laboratories Specialized Platform Equitable Space
Economy of Services Scientists Access Dedicated

Scale Multidisciplinary Equipment
Science

Scientific Platforms: Facilities, resources and related services that are used by the scientific community to conduct top-level research in their respective fields
and covers major scientific equipment or sets of instruments; knowledge-based resources such as collections, archives or structures for scientific information;
enabling Information and Communications Technology-based infrastructures such as Grid, computing, software and communication, biobanks or tissue banks or
any other entity of a unique nature essential to achieve excellence in research. Such infrastructures may befis i tsglteid @i st r.i but ed?o
Definition based on The Directorate-General for Research European Commission (text in italics was added)

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023 35



CANADIANNETWORIOFSCIENTIFIBLATFORMECNSP)
20 )

NS
#2CP

Canadian Network of Scientific Platforms
Réseau canadien des plateformes scientifiques

SN

SCIENCINFRASTRUCTURE

EXPERPLATFORMSCIENTISTS
TRAININGE. EDUCATION
HIGHQUALITYREPRODUCIBLE

AGILITY
ACCELERATE
MOBILIZE
GONNECT

_ __ —
TRAINTHENEXTGENERATION
CORPORATBARTNERS :

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023 ﬁ @CnSpRCpS WWW.CNSPreps.ca


http://www.cnsp-rcps.ca/

CANADIAN NETWORK OF SCIENTIFIC PLATFORMS (CNSP)

- Since 2000 the CFIl and partners have invested over $20B in research infrastructure
- CNSP represents 194 scientific platforms from across Canada
- CNSP represents ~$1B in research infrastructure spending, ~30,000 researchers, .

~10,000 research laboratories :
W | ' JONS

P 3CP

Canadian Network of Scientific Platforms
Réseau canadien des plateformes scientifiques

4

s 2

Engineering, Life Sciences,
Health Sciences

N

Ny,

Nanofabrication :
C//;d/a”

Light Microscopy
Electron Microscopy
Flow Cytometry
Tissue Banks

Viral Vector Production

s Doy ¢
% Voo,
9 o

L
-

Charlottetol

T4

Mass SpeCtrOm(_Etry Pancanadian b, | B o W: v and
Nuclear Magnetic ' ...
Resonance (NMR) o ‘ o ¥ @ Nova scotia

>

Proteomics Quebec Provincial
Animal Cores o Lok Wi o ;

) @CnspRcps www.cnspreps.ca

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20,
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ADVANCED BirolmMAGING FACILITY

ADVANCEBIOIMAGINGFACILITYABIF) po\E ] [ =

Custom analysis
support

Imaris
FIJl/ImageJ

76 laboratories Widefield 200 one-on-one

21 departments Laser Scanning training sessions
and institutions Confocal Customized

. o training programs Technology
4 faculties Lattice Lightsheet Cg Prog Specific Expertise
Spectral Imaging OUISES

Workshops
Train-the-Trainer

Imaging Scientists
Image Analysts

From Planning to Publishing

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023 38



~200 oneon-one training sessions per year
~230 unigue users

76 Laboratories
21 Departments & Institutions

4 Faculties From Planning to

Publishing

Dedicated Imaging Scientists and Imaging Analysts

~30 publications per year
13,000 hours of microscope use per year
5,000 image sessions per year, 14 imaging sessions per d

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023



NORTHWESTERMIVERSITY CASESTUDY

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023 Northwestern | RESEARCH



NORTHWESTERRHEACILITIES

@
S o A 44 Facilities
w A Two Campuses
A Many Directors are
Research Faculty
A Invest $4.5M USD per

QO & ~ O year
=
@ SHOP

Northwestern

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023



RESEARCAWARDRANDCORESJPPORT

$750,000,000 $50,000,000
$700,000,000 $45,000,000
$40,000,000
s, $650,000,000
0 $35,000,000
o
<§: $600,000,000 $30.000,000 @
<
T $550,000,000 $25,000,000 g
O =
@ L
<. $500,000,000 $20,000,000 -
% $15,000,000 &
@ $450,000,000 O
$10,000,000
$400,000,000 A
[ $5,000,000
$350,000,000 $0
N N N N N N
o =) o (@ @) o
P = = = =
w N (6] (o)) ~ oo
-o-External Funding Core Revenue

-o-Core Operating Expenses -@-Core Support

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023 Northwestern | RESEARCH



MEASURKEYPERFORMANAEDICATORA/ELL

Measure impact on the institution, focus on research outputs, do not measure societal impact

“Spider Diagram” Comparison across core facilities

Evaluation of 8 Categories per Facility

2017 Core Facility Ratings by Category

THUR

e 0
ek X I IXI X
= 1+ 9000000

Rating

1. Administration

Outstanding

8.  Self-Assessment

Excellent

7.
Communication of Services

6. Education & Outreach ‘ Customer Base & Satisfaction

5. Customer Publs & Grants Poor ® ¢ . ’ s |
0 2 4 6 g
Building a Sustainable Portfolio for Core Facilities
Category

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6078059/pdf/jbt.289.pdf

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023 Northwestern | RESEARCH
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HJRGBIOIMAGINGC CASESTUDY

EURO BIOIMAGING
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EURO - »BIOIMAGING

THE EUROPEAN RESEARCH
INFRASTRUCTURE FOR BIOLOGICAL
AND BIOMEDICAL IMAGING

L2

100+

5 ’ {
@ ¢
§('31(§8é1 %’%&%?@‘c?ence Conference, Halifax, Nova Scotia, Canada, June 20, 2023

IN A NUTSHELL
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Cross Rl collaboration to be used to explore
multidisciplinary science
EU RESEARCH INFRASTRUCTURES OFFER:

eatnis @ecrin

. 15 new research infrastructures in Europe provide
services & support

. Wide range of services for life science applications
. Open to all scientists

\:, IBISBA < nwenonnes
. Many different opportunities for user funding exist

W mstrgt

The scientific and technical revolution in the life sciences is MIRRI

recognized by research ministries and the European Commission.

. https://lifescience-ri.eu/catalogue-
S
okl mﬂ){r}wg‘%%nce Conference, Halifax, Nova Scotia, Canada, June 20, 2023 Of-se I‘VI ces. htm I 46




Rl PATHSREMEWORK

Figure 1: Example of an impact pathway from communication and public outreach activities

g B

+ - n
RESOURCES ACTIVITY OUTPUTS SHORT-TERM LONG-TERM
OUTCOMES OUTCOMES
Money, skills, Communica- Number and type Better public awareness
knowledge tion and public of stakeholders of science and improved
and dedicated outreach reached by understading of Research
staff activities of communication/ Infrastructure's
a Research attending public contribution to society
Infrastructure events / partici-

pating in educa-
tional visits, etc.
Source: RI-PATHS project

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023

—

IMPACTS

Increased trust

in science
Increased scientific
literacy of society
More students
attracted to science
careers (inspiration

effects)



Rl PATHMPACTASSESSMENDOLKIT

EURO) BIOIMAGING E—)

1.

‘Get started’ section with guiding
questions helping users to prioritise
the most important impact pathways

applicable to their Research
Infrastructure

A Dedicated personnel to run

the EureBiolmaging
network

A Well established
International network of

3.

Guidance on most common impact
areas providing users inspiration on
the various types of benefits that
Research Infrastructures bring to the
economy and society

research infrastructure and

expertise

Lacking dedicated
personnel to do the impact

5.

Option to browse, search and retrieve
all frequently used indicators per main
impact areas and per indicator types

assessment

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023

2.

Descriptions of generic impact
pathways on how Research
Infrastructure activities lead to various
socio-economic impacts

4,

Examples of suitable monitoring and
reporting tools and methodologies
that can be applied for impact
measurement

6.

Glossary of terms and their definitions
to support user learning and promote
the use of more shared language
across the community of interested
stakeholders




MICROSCORNUSTRALIG CASESTUDY

M MICROSCOPY
e\ AUSTRALIA

Societal Impact of Science Conference, Halifax, Nova Scotia, Canada, June 20, 2023



MICROSCOPY FACILITIES »
e\ AUSTRALIA

DEAKIN
UNIVERSITY

CENTRE FOR
DISEASE
PREPAREDNESS

OPEN ACCESS

NETWORK OF

FACILITIES AROUND
AUSTRALIA -

JAMES COOK

£, &
Ty, <&
UNIVERSITY Aeior C&

QUEENSLAND UNIVERSITY

omveesinvoF ) {oeveomotoot ) | oo ) ( ormewas ) € LINKED LABORATORIES

TECHNOLOGY SYDNEY
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250+
INSTRUMENTS

130+
EXPERTS

3400+
USERS

150+
INDUSTRY CLIENTS

250,000+
HRS BEAMTIME

130,000+
MYSCOPE USERS

1,400+
PUBLICATIONS

’

RESEARCH
COMMUNITY

15% GEOSCIENCE & ENVIRONMENT
48% PHYSICAL & MATERIALS
37% BIOLOGICAL & MEDICAL

SUPPORTING
DIVERSE
INDUSTRIES

O

37% RESOURCES & ENVIRONMENT
46% MANUFACTURING
17% BIOMEDICAL

VAN



journals

(SNIP; 201¢2021 publications)

top 10% cited

33%o0f papers in

Increase

58%0f users

expect their
future use to

would

recommend to a
colleague

98%o0f users

ENABLING RESEARCH

M MICROSCOPY
o\ AUSTRALIA




BUILDING
FUTURE FOOD

CHALLENGE

ARice feeds 3 billion people with an
increasing global population

RESEARCH

A C, plants (like rice) are less efficient at
photosynthesis than [plants.

AUsing TEM, researchers showed the C
plants have a barrier layer that retains

CO.
IMPACT

A G, rice could increase photosynthetic
productivity and improve water and
nitrogen use.

Almproved production would match
projected population growth and move
toward global zero hunger.

TEM IMAGE OF BUNDLE SHEATH CELLS
IN NORMAL C4 MILLET - ANU

TEM IMAGES OF BUNDLE SHEATH
CELLS IN MUTANT C4 MILLET - ANU



STORIES &
STRUCTURES

New Connections

MICROSCOPY@‘ -o;gﬁ
| o AUSTRALIA *‘*‘sr-



