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1. THE NEED
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N@VA Why

SCIENCE & TECHNOLOGY

m Research is the driving force of modern society.
m To a great extent the quality of research determines the future.

m A society that aims to play a leading role needs not only to invest
on research programs but to also carefully monitor progress and
assess the impacts of the various research initiatives.

Eurekal An evaluation
culture has finally been
grown in the lab!

MNow if only we could figure out
how to grow it in the real world.

Hey look, these guys are | g

forming a subcommittee! f*

A3 No, wait, they're just
| disputing the results.
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SCIENCE & TECHNOLOGY

¥ Evaluating research is a difficult subject for which
there are no clear effective methods.

¥ Impact of research may not occur until years later !

F Created impact also depends on a number of
external factors not under control of the research
community.

Therefore, to evaluate an R&D initiative we should mainly
measure the creation of capabilities and the capacity
produced or induced by research,

i.e. the potential for creating impact.
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o scooLor Legacy ?
Purpose of research projects ...

Just to have money?

Just to collect “numbers of projects” ?

What is the legacy left by the
project?
[most of the times funded with public money]

What remains after the end of the project?
What will the society remember about the
project in 5 years from now?
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N* VA Which approach

SCIENCE & TECHNOLOGY

Assessment is not only a way to ensure accountability, but
also an instrument to help projects keep on track.

+ Important to devise evaluation methods that are
constructive rather than punitive

+ A way to identify additional added value

“In the USA everyone understands that when Mr. Brinkhorst

someone takes a risk, there is the possibility Dutch Minister of Economic Affairs, in
of failure, while in Europe if we take a risk the informal Competitiveness Council
and fail we are almost criminalized”. in Maastricht, 2004

We need to change the mindsets in Europe towards more innovative approaches,
being able to accept and also learn from failures that are inherent to risk taking.
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N&VA On the nature of research results

SCIENCE & TECHNOLOGY

Project i J-w

Idea proposal FeaS|b|I|ty Prototype T
/Mation
Hypothesis Develooment Commercial
& preparation Research P exploitation

THOUSANDS HUNDREDS TENS 1

A traditional view: it requires hundreds of research projects in order to end
up with one successful development which results in effective commercial

exploitation.
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On the nature of research results ...

A traditional view: it requires hundreds of research projects in order to end
up with one successful development which results in effective commercial

exploitation.

But there are other results and impacts e.qg.:

» the increased level of knowledge and experience
« training of higher quality human resources

* new ideas for other developments

- creation of links among organizations

- etc.

which are also indirect impacts of research and drivers for

economic development.
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Outputs from science and technology

A proper assessment method should take into

account all outcomes of S&T ...

® @ @ @ ° & o ® ® O O ° 8 0 ® O © © © ° @

Science and technical ideas

Scientific and technical publications, reports, and citations
Intellectual challenges

Technical assistance

Presentations to learned societies

Training of scientific and technical people

New and improved products, materials, and processes

Patents

Transfer of technology

Development of new testing methodologies

Development of R&D/S&T management practices and techniques
Start-up of new ventures, new companies, establishment of partnership
Development of strategic technology alliances

Development of scientific and technical benchmarks and standards
Cost-savings in production, product design, and redesign
Increased productivity and utilization of resources

Improved product/process/service quality

Reduced dependence on outside sources

Facilitator in ability to outsource

Savings in materials

Contribution to maintenance/protection of lead or position in the
discipline/industry/market

Facilitation of use by client

Contribution to adequate response to environmental and other regulatory
pressures

Contributions to potential adaptability of manufacturing to new
processes and methods

Contributions to the competitive features of a product or product line
Contributions to creation of new market, market segments, and new
customers

Contributions to technology and business planning, and to the strategic
management of the organization

Development, manipulation, and exchange of new knowledge in S&T
Provision of scientific and technical information to assist managers in
arcas such as licensing, mergers and acquisitions, and other activities
imbued with content of S&T

Contributions to institutional memory

Contributions to the identification of opportunities and needs for S&T
Contributions to improved project selection and resources allocation for
S&T and for the innovation process

Contributions to sales, profits, and other cconomic criteria of
performance A
Contributions to the perception of S&T by the sponsors of this activity
and by the public at large

Increased ability to anticipate and to cffectively deal with barriers to
application and implementation of results from S&T

Contribution to expending the state of the art in S&T

Contribution to the prestige of S& T organizations and their impactees
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2. METHODS AND THEIR LIMITS
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NEVA ethods

SCIENCE & TECHNOLOGY

A. QUANTITATIVE OUTPUTS
« Count of publications
« Count of citations
« Count of new products and processes
« Count of improvements in products/processes
« Count of patents
« Economic/financial outputs (¢.g., cost savings, ROI)
« Performance outputs (¢.g., on time and on budget)

B. QUALITATIVE OUTPUTS
« Judgment cvaluation
« Goal achicvement
« Compliance with regulations
« Impacts on customer satisfaction
« Contributions to capabilitics and skills of S&T staff
« Contributions to the pool of innovations
« Contributions to the prestige of S&T organizations

A panoply of methods
- quantitative & qualitative —

are used ....

... But
none of them is perfect !
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[Geisler,2000]

... And yet managers
would like to have one
single indicator!!!
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Effectiveness of metrics

SCIENCE & TECHNOLOGY

EFFECTIVENESS CHARACTERISTICS OF INSTRUMENTS’

CATEGORY OF Accuracy | Precision | Repeatability | Tolerance Bias Sensitivity Level

METRICS™

BIBLIOMETRIC ' : o

COUNTS OF High High High High High High Quantitative

PUBLICATIONS

& CITATIONS

COUNT OF High High High High High High Quantitative

PATENTS

CO-WORD Low High Low Low High Low Mosll_\l'

ANALYSIS Qualitative

ECONOMIC Low High Low High High Low Mostly

IMPACTS Quantitative

PEER REVIEW High High Low Low High Low Qualitative

DOWNSTREAM _ Qualitative

STAGE ANALY- High High High Low High High and

SIS OF IMPACTS Quantitative
Accuracy — degree to which the instrument measures the phenomenon correctly [Geisler,2000]

Precision — when applied a large number of times to the same phenomenon, yields very similar values
Repeatability — ability to yield very similar values when applied repeatedly to measure one phenomenon
Tolerance — degree to which the instrument’s readings will be different from the mean or expected standard
Bias — systemic error inherent in the instrument

Sensitivity — differences in measurement that occur for a given change in the values of the phenomenon

Level of measurement — refers to the use of qualitative or quantitative measures
© L.M. Camarinha-Matos 2024
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SCIENCE & TECHNOLOGY

One of the most traditional assessment methods in research.

Assumption: the people best
qualified to evaluate research
are those with knowledge and
experience to understand the
quality and level of innovation
of research projects (peers)

m Can provide assessment by qualified experts
m Provides opinions, comments, suggestions from peers
m Allows for checks and balances among diverse
opinions and “schools of thought”
m The process is understood by all participants
m Although qualitative, it can provide adequate data
for decisions on allocation of resources

© L.M. Camarinha-Matos 2024 [Geislel’,ZOOO]
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Peer-review criteria used by NSF (USA)

1981-1997

* Rescarch Performance—competence.

« Intrinsic merit of proposed rescarch.

« Utility or relevance of proposed research,

« Effect of proposed rescarch on the infrastructure of science and

engineering.
O Rank: “poor” to “excellent.”

As of October 1, 1997
¢ Intellectual Merit of Proposed Research
Importance to advancing knowledge within own ficld and across

ficlds.
* Qualifications of the proposer.
*  Creativity and originality of proposed work
*  Access to sufficient resources.

¢ Broader Impacts of Proposed Research
Advancing discovery while promoting teaching, training, and

.

leamning.
Broadening the participation of underrepresented groups (e.g.,

gender, ethnicity).

Enhancing the infrastructure of research and education (e.g.,
facilities, networks, and partnerships).

Peer reviewing criteria

* Broad dissemination of results.
O Rank: “poor” to “excellent.”

© L.M. Camarinha-Matos 2024

Peer-review criteria
used by Industry (USA)

ILLUSTRATIVE REVIEW CRITERIA

Potential returns and payoff within a foreseeable time line.
Probability of technical success within a project time-cost estimate.
Probability of commercial success within a given time frame.
Relevancy to corporate strategic plan.
Relevancy to product lines and businesses.
Amount and sufficiency of resources available.
Prior experience with the project team and with similar research.
Level of senior management’s support for such research.
Relation to the overall corporate R&D portfolio.
Relation to an established need from marketing or another unit in the
corporation, such as clients, users, regulators, or vendors.

[Geisler,2000]

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY

Clarity and pertinence of the objectives

Credibility of the proposed approach

markets

resources

management

© L.M. Camarinha-Matos 2024

Peer reviewing criteria - H2020 example

Soundness of the concept, including trans-disciplinary considerations, where relevant

Extent that proposed work is ambitious, has innovation potential, and is beyond the state of the art (e.g.
ground-breaking objectives, novel concepts and approaches)

The expected impacts listed in the work programme under the relevant topic
Enhancing innovation capacity and integration of new knowledge

Strengthening the competitiveness and growth of companies by developing innovations meeting the
needs of European and global markets; and, where relevant, by delivering such innovations to the

Any other environmental and socially important impacts (not already covered above)
Effectiveness of the proposed measures to exploit and disseminate the project results (including
management of IPR), to communicate the project, and to manage research data where relevant

Coherence and effectiveness of the work plan, including appropriateness of the allocation of tasks and

Complementarity of the participants within the consortium (when relevant)

Appropriateness of the management structures and procedures, including risk and innovation

Scores: 0 to 5

ion

t

Ined for each sec

ThreSholds are def.
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SCIENCE & TECHNOLOGY

Scores The proposal fails to address the criterion or cannot be assessed

due to missing or incomplete information.

Poor. The criterion is inadequately addressed, or there are serious
inherent weaknesses.

Fair. The proposal broadly addresses the criterion, but there are
significant weaknesses.

Good. The proposal addresses the criterion well, but a number of
shortcomings are present.

Very Good. The proposal addresses the criterion very well, but a
small nhumber of shortcomings are present.

Excellent. The proposal successfully addresses all relevant aspects
of the criterion. Any shortcomings are minor.

European
HORIZON 2020 Commission

© L.M. Camarinha-Matos 2024
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N VA
e Peer reviewing process (H2020) - proposals

Overview of the Evaluation Process

_— s

Receipt of
proposals

Finalisation

Eligibility check Individual Consensus Panel report Final ranked list
Evaluation Report
Allocation of Reports Evaluation
proposals to (May be done Summary Report
evaluators (Usually remotely)
done Panel ranked list
remotely)

European
Commission

HORIZON 2020
© L.M. Camarinha-Matos 2024
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NVA Peer reviewing process (H2020) - proposals

SCIENCE & TECHNOLOGY

Proposal ——— FEligble proposal

Expert ———___ Minimum 3 experts ...

. , but can be more
oy

Individual Individual
Evaluation Evaluation
Report \__Report

Individual evaluation

Individual Individual

Evsluatiton Evaluation
Al Report
/
Consensus
Consensus
Report European
HORIZON 2020 Commission
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SCIENCE & TECHNOLOGY

European Commission
Periodic reviewing of running projects

1. OVERALL ASSESSMENT
0 Excellent progress (the project has fully achieved its objectives and technical goals for the period and has
even exceeded expectations).
Q0 Good progress (the project has achieved most of its objectives and technical goals for the period with relatively
minor deviations).
QO Unsatisfactory progress (the project has failed to achieve critical objectives and/or is not at all on schedule).

Overall recommendations (e.g. on overall modifications, corrective actions at WP level, or re-tuning the objectives
to optimise the impact or keep up with the State of the Art, or for other reasons, like best use of resources, re-
focusing...).

2. OBJECTIVES and WORKPLAN
a. Have the objectives for the period been achieved? In particular, has the project as a whole been making
satisfactory progress in relation to the Description of Work (Annex | to the grant agreement)?
b. Has each work package (WP) been making satisfactory progress in relation to the Description of Work ?
c¢. Have planned milestones and deliverables been achieved for the reporting period?
d. Are the objectives for the coming period(s) i) still relevant and ii) still achievable within the time and resources
available to the project?

3. RESOURCES
a. To the best of your estimate, have resources used, i.e. personnel resources and other major cost items, been
(i) utilised for achieving the progress, (ii) in a manner consistent with the principle of economy, efficiency and
effectiveness. Note that both aspects (i) and (ii) have to be covered in the answer.
b. If applicable, please comment on large deviations with respect to the planned resources.

© L.M. Camarinha-Matos 2024
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waeaor  P@EF reviewing criteria for running projects

SCIENCE & TECHNOLOGY

European Commission
Periodic reviewing (cont.) ...

4. IMPLEMENTATION OF THE PROJECT
a. Has the project management been performed as required?
b. Has the collaboration between the beneficiaries been effective?
c. Do you identify evidence of underperforming beneficiaries, lack of commitment or change of interest of any
beneficiaries?

5. USE AND DISSEMINATION OF FOREGROUND

a. Is there evidence that the project has/will produce significant scientific, technical, commercial, social, or
environmental impacts (where applicable)?

b. Is the plan for the use of foreground, including any update, appropriate? Namely, please comment on the
plan for the exploitation and use of foreground for the consortium as a whole, or for individual beneficiary
or groups of beneficiaries and its progress to date.

c. Have the beneficiaries disseminated project results and information adequately (publications, conferences...)?

d. Are potential users and other stakeholders (outside the consortium) suitably involved (if applicable)?

e. Is the consortium interacting in a satisfactory manner with other related Framework Programme projects or
other R&D national/international programmes, standardisation bodies (if relevant)?

6. OTHER ISSUES
a. Have policy-related and/or regulatory issues been properly handled (if applicable)?
b. Have ethical issues been appropriately handled (if applicable)?
c. Have safety issues been properly handled (if applicable)?
d. Has progress on Gender Equality Actions been satisfactory (if applicable for this reporting period)?

© L.M. Camarinha-Matos 2024
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Peer reviewing criteria ...

SCIENCE & TECHNOLOGY

Difficulties =

¥ Difficult to find competent reviewers

F Some reviewers may show bias, jealousy, revenge, and intolerance
toward other researchers

F Reviewers may protect their own area and sub-specialty by promoting
papers / projects in these areas

® Reviewers and editors tend to stick to existing paradigms in their
disciplines and reject change

® Editors (& project officers ?) wield inordinate power and channel the
discipline in their preferred direction, rather than in a “bottom up”
approach from the bench scientists

® Secrecy of the process

# Tendency to prefer established, well-published scientists
(strong lobbyed project proposals?)

F Problems with rating and raters, based on judgmental data

F .. [Geisler,2000]
© L.M. Camarinha-Matos 2024 (adapted)




N*VA Quantification - Publications & citations

SCIENCE & TECHNOLOGY

Bibliometrics

Counting the number of publications in peer-reviewed channels
(journals, books chapters, and high-quality conferences) is a standard
indicator of the innovative contribution of a research project.

* A manuscript is typically published in a good quality channel only when
the peer reviewers and the editor consider it to have enough merit.

» Therefore, another form of peer reviewing.

The number of citations a publication receives is usually considered as
a reflection of the importance of the contribution or its excellence.

* As citations are made by other researchers they can be regarded as
recognition of merit and thus an extension of the peer reviewing.

© L.M. Camarinha-Matos 2024

N’%VA Quantification - Publications & citations ...

SCIENCE & TECHNOLOGY
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weseoier  Quantification — Publications & citations ...

Different systems show different countings ....
» Different universes of search
»Different mechanisms of search

:EL Scopus Q Search  Lists  Sources  SciVal 7 ® m m
. )
S C o PU S This author profile is generated by Scopus Learn more

Camarinha-Matos, Luis M.
(as of 15 Jan 2023)

® Faculdade de Ciéncias e Tecnologia da Universidade Nova de Lisboa, Caparica, Portugal Show all author info
7004870718 © https://orcid.org/0000-0003-0594-1961

5,971

Citations by 3,758 documents

m 2 Editprofile g2 Potential author matches [ Export to SciVal

36

h-index View h-graph

Co-authors

Document & citation trends Most contributed Topics 2017-2021 ®

24 497 Virtual E ise; Collaborati ks; Virtual Corporation
@ - N 34 documents

5 W N o o

§ 5 Collaborative Networks; Mouth; Data Exchange

5
8 "I’i' _,I | I | I 2 6 documents
-
0 Bhencl ill L Microgrid; Demand Response; Power Plants
1994 = Documents m Citations 2023 4 documents
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e Quantification — Publications & citations ...

h-indeXx. A scientist has index h if h of g more than
his N papers have at least h citations ) N
each, and the other (N - h) papers have erieenes peperes
at most h citations each.
~— papers
first #2 papers

g-indeX. Given a set of articles ranked
in decreasing order of the number of
citations that they received, the g-index
is the (unique) largest number such
that the top g articles received
(together) at least g citations.

© L.M. Camarinha-Matos 2024
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wnsoeorr — Why different indicators in different systems?

SCIENCE & TECHNOLOGY

. Scholar Google
Different g

search
spaces

Only sources
indexed in their DB

Web of Science - Journals

- Conferences
Everything available online
- Journals ]
- Conferences Only sources indexed in
- Books & chapters their DB
- Reports - Journalsin SCI
- Etcetc g - Some conferences

Including some old journals not available online
© L.M. Camarinha-Matos 2024

N&VA Quantification - Publications & citations ...

SCIENCE & TECHNOLOGY

Register as researcher in:

- Scholar Google

- ISI Web of Science -> Researcher ID
- SCOPUS

- ORCID

- In Portugal: Ciencia ID

Importance of a “unique” name ....
Identify yourself in the same way in all your papers !

Besides starting publishing ... start paying attention to citations!

How to increase your citations?

© L.M. Camarinha-Matos 2024
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Important IDs for you:

- ORCID

- Scopus ID

- Researcher ID (Web of Science/Publons)

- CIENCIA ID (Portuguese science foundation FCT) / Ciencia Vitae
- Scholar Google ID

Additional:
- Researchgate.org
- Academia.edu

© L.M. Camarinha-Matos 2024
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weeoe — Publications & peer reviewing ...

SCIENCE & TECHNOLOGY

YOU HWRITE THE PAPERS,
YOU REVIEW THE PAPERS...

Most scientists regarded the new streamlined ' ' ‘ ’

peer-review process as ‘quite an improvement.’

WHY SHOULD YOU PAY TO READ THEM 7

woene PlOs oeg

© L.M. Camarinha-Matos 2024
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weeao — QuUantification — Publications & citations ...

Some difficulties

-Different practices in each scientific discipline.
= E.g., while in the computer science a journal paper typically has more
than 15 pages, in micro-electronics it is usual to have journal
publications with 2 to 3 pages.

-Patterns of publication. Unlike the traditional sciences, it is a common practice in
ICT-related areas to publish in peer-reviewed conferences, many of which are not
considered in ISI.
=Recently ISl introduced a new index for conferences. Will it be recognized by
S&T evaluators?

-Timescale for citation. It is likely that the peak for citations of publications is
between 1 to 4 years after the publication. On the other hand, it usually takes
longer than 1 year to have a paper published in a good journal. Therefore, the
actual measuring of citations can only take place after the end of the project (or
your PhD).

- Citations are not of equal value. A paper may be cited to recognize its
excellence, but also sometimes to reject its arguments.

© L.M. Camarinha-Matos 2024




NéVA Quantification - Patents & Licenses

SCIENCE & TECHNOLOGY

Patents and licenses, as alternative to publications, represent another
indicator of the innovative quality of project results.

= Cannot be easily used in all branches of science and
engineering
= Still controversy regarding the appropriateness and even possibility

of registering patents on software
= For some algorithms patenting can be considered as a suitable

knowledge protection mechanism

» European patenting system is still quite inadequate and
geographically fragmented.

» There is a not-fully-solved “conflict” between registering
patents (knowledge protection) and publishing results

(knowledge dissemination)
= patents are more recognized in industry
(having an economic factor associated
with them)
= academic careers very much rely on
publications and, in many cases,
do not value much patents

= Patents have a registration cost.

© L.M. Camarinha-Matos 2024

N&VA Quantification - Invitations

SCIENCE & TECHNOLOGY

External esteem: Invitations, committees, boards

= Invitations to Program Committees of technical events

= Participation in technical / scientific boards

= Plenary addresses / keynotes

= Honors and awards

= Editorship

= Participation in advisory, review, funding, standards and planning

bodies, etc.
(directly or indirectly based on the work of the researcher in the project being assessed)

... to some extent, reflect the quality of the results and a kind of
“footprint” that may help in tracking impacts of the research

Many of these invitations / participations also depend on the network of
contacts (and prestige) of each researcher and his / her availability to
participate in such activities.
Therefore, this measure needs to be taken just as a complementary
indicator.

© L.M. Camarinha-Matos 2024
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Quantification - Interactions

SCIENCE & TECHNOLOGY

The number of interactions with other national and international
projects, particularly those that involve some actual cooperation
&

The interactions with other bodies (e.g. scientific or technical
organizations)

can give some qualitative indication of the potential of the project
to cause impact.

But this indicator does not necessarily reflect the quality of the
research ... It might rather reflect the “social networking” /
lobbying capability !

© L.M. Camarinha-Matos 2024

N&VA Quantification - Other indicators

SCIENCE & TECHNOLOGY

Economic indicators
Estimates of the economic benefits that organizations receive from the investments in
R&D are an important element to help demonstrate the value of the R&D.
* Return on investment (ROI), the production function, customer surplus, and increased
benefit to industry and society.
» Measurement of such indicators is hindered by the long time period between the R&D
investment and the final realization of the economic benefit.

Customer and user evaluation

Measuring customer and user feedback is a way to determine performance.
» The customer of R&D is not always easy to identify as the outputs of new knowledge go
into a general “pool of knowledge”.
» Quantitative indicators can be obtained through web sites, surveys in meetings, etc.
*Although customer evaluations are typically quantitative, they are also subjective, what
makes them prone to a number of sources of bias.

Human and social capital
Considering the value of human resources, in particular the “capacity”, the ability of
groups of scientists, engineers and other researchers to grow and sustain and to
make the most of the available talent reservoir.
«“capital of relationships” - the number and quality of the new connections an organizations
establishes as a result of a research project is an important success indicator

Other indicators
Contributions to education and training, contribution to start new research, ...

© L.M. Camarinha-Matos 2024




N VA Multifaceted approach

SCIENCE & TECHNOLOGY

“We become what we measure” => Need to choose metrics wisely !

= The “publish or perish” dilemma has also caused several “deviating”
behaviors in the academic community

= Some organizations that are extremely effective in their “social
networking activities” (building social capital), which gives them better
access to opportunities (e.g. invitations to consortia) but without actually
contributing to the generation of any real innovation or research results

A multifaceted approach, combining as many indicators as
possible, is recommended

© L.M. Camarinha-Matos 2024
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Lessons learned

SCIENCE & TECHNOLOGY

In a risk-taking process, and when examining an innovative approach
to solve a problem or trying to reach an ambitious aim, it is possible
to discover that the approach is not appropriate or the aim is
unreachable in the given time/criteria.

Nevertheless, such a result is not necessarily an indication
of lack of performance or lack of progress !!!

In a R&D project the result of a task is negative if and only if no
lessons are learned from it in order to improve and to benefit the next
steps!

Being overly risk-averse is clearly unwise when the aim is to
producing excellence, competitiveness, impact and leadership
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What we want to What we want to Available measures “Mix and Match”
measure (for example, achieve with our —H (for example, No. of create combinations
performance of measurement articles, peer reviews) such as indexes
S&T organization) & integrated measures
STEP 1 STEP2 STEP3 STEP4
»|  Selectinstruments Assess validity,
for data collection reliability, & amplitude
STEPS STEP 6
[Geisler,2000]

© L.M. Camarinha-Matos 2024

N VA

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY

© L.M. Camarinha-Matos 2024

3. IMPACT CREATION




N#VA

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY

Impact creation is typically a
process that goes far beyond the
time frame of a research project

Impact creation process

Creating impact out of research
results is a multi-phase, long-

1 New knowledge
’ creation (concept) term process
| Proof of concept & é [ ] Two main phases: . . .
2. | controlled validation || & 1. knowledge generation / innovation
(prototype/lab. valid.) 2
& (phases 1, 2, and part of 3)
— main actors: researchers and some
Pilot : :
3. . : engineers (for the prototyping and case
LIEN | studies)
E 2 a8 | € , L
. 5|8 2. dissemination and deployment
4.| Larger deployment 2| E (part of phase 3 and phases 4 and 5)
HIRE main actors: “multipliers” and commercial
Main actors companies (supported by engineers, in
the case of technology development).
© L.M. Camarinha-Matos 2024
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., Multipliers

Networks
of
enterprises

Industrial &
Professional
Associations

Govern- Chamfbers
fental C m(r,nerce
bodies 0 0

Example of multipliers from ECOLEAD project

Development
Centers &
Agencies

Multiplier - an entity, external to the project,
which thanks to its role and position in the
society can help multiplying the impacts of
the project.

*E.g. innovation promotion institutions,
regional associations of SMEs, or
professional associations.

«It is not realistic to expect that a research
consortium can, by itself, cause a significant
impact in the society.

*Even if good quality results are achieved
and if the consortium is composed of
organizations from a large number of
countries, it is unlikely that such consortium
has the resources to create impact at the
European level (for instance).

Memorandum of Understanding (MoU) - specifies under which conditions the
multiplier has access to the project’s knowledge and what “multiplication” mechanisms will
be applied (e.g. pilot implementations, demonstrations, training events).
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1 New knowledge
’ creation (concept)
| Proof of concept &
2. | controlled validation
(prototype/lab. valid.) 2o
2l
g2
22
3 Consolidation & ol 2
Generalization 5
— — |3
=
i — ol §
o|l| £
4 | New research topics g g
& formal education s
o
Main actors

© L.M. Camarinha-Matos 2024

Impact creation in academy

Creation of impact in the
academia is a bit different.

“Multipliers” - mainly “educators” and,
to some extent, the R&D planners as well
as the decision makers on strategic
research programs.

Researchers are involved in all phases
of this process.
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Example

Examples of
indicators

# Conf. papers
# Quality presentations

# Multipliers & contacts ¢

Plans for case studies

# Recogn. public.
# Refer. works
(books, ref. models)

# New business models

# Trained people
Quality of case studies
# References in industry

# Multipliers
Geographic coverage
Quality of pilot cases
# Preliminary citations
# Thesis (PhD, MSc)
# New partnerships

Market indicators

# Application cases

# New running projects
# Citations

Coverage of domains
New ventures created

© L.M. Camarinha-Matos 2024
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Assessment
process

On-going R&D

indicators

R
R&D results

indicators

Y
“Multiplication”
indicators

Traditional

impact
indicators

H B OE

Impact assessment and indicators

From research to impact creation

SoA & Requirements Analysis

New knowledge
creation (concept)

New conceptual knowledge
generation

1 |

Proof of concept
(prototype & lab validation)

Proof of concept &
controlled validation
(prototype/lab. valid.)

Controlled validation
(case studies)

-

During research project

Validation & demonstration
in real contexts

Pilot
demonstration

Preliminary
feasibility assessment

| Feasibility of newcases

new cases
[ Standardization
& certification

| Realized systemic innovation |

| Recognition of validity of |
Larger deployment |

After research project
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4. SUCCESS CRITERIA
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Phase of project Evaluated issue | Indicator
Performance of the project Project timeliness, quality of work,
according to plans quality of deliverables, etc.

Number of publications, early

_ Relevance of the work citations, promising foundation
Project approaches, workshops, number of
Running multipliers, demonstrations, etc.

Trend in impact measures, size of
interest in the project in other
communities, results compared to
expectations, etc

Chosen mechanisms

Acceptance of foundation or
R&D impact reference models, curricula based
on the foundation, etc

Project ended Amount of implementations and

Society impact business, number of active
multipliers, etc

© L.M. Camarinha-Matos 2024




N

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY

Success indicators

Example from ECOLEAD project

Innovation process Research (success) indicators
Main Detailed Classes of Research & ICT developers & Business Society and
phases steps indicators Academic entities policy makers
entities
# Journal papers # New development ideas # Trained people
1. State of the # Conference # Case studies / scenarios # People with new
New Art and On-going papers # New CNO-related contacts capacities
know_ledge Requngm ents B&D Plans for case (customers & developers) # Proposals for
creation analysis indicators studies Increase in collaboration & new policies
Interactions with networking fa)
N related New organizational & ﬁ
ew 9. 8.8 8 .
mitiatives management ideas —
conceptual 9 5 o
# Trained people, increased
DEUEES competencies E
generation petencies . =
# Internal dissemination actions g)
# Multipliers =
# “Recognized” Simulated (emulated) solutions # Trained people S
2. Proof of publications Small scale realization of main # People with new
Proof of concept R&D # Journal papers functionality of prototypes capacities
concept & (prototype & _Results | # Conference Participation in training # Proposals for
co;']:jrol_led lab validation) indicators papers # Industry sectors addressed new policies
validation # Thesis (ongoing)  # Multipliers & prospective Level awareness
# Training actions customers addressed for CNOs
# Invited talks # New business models
# “Prestigious” Size of skilled teams
participations Market size evaluation
© L.M. Camarinha-Matos 2024
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Nowsscrootor uccess Inaicators ...
# Prestige # Realized prototypes or solutions | # Trained people
3. Validation and . publications #Evaluated/demonstrated # References in
Pilot demonstration Multi- (journals, high methods & organization general media
demons- in real context | plication quality models # PhDs and MSc
tration d L) conferences) # New business relationships # People registered
. # Books / chapters | # Indirect business opportunities to the VLC
f’e"_’"_'l'_‘afy # Thesis (PhD, found # Multipliers
easibility MSc) # Trained people actively
assessment o . . :
Inclusion in Increase in networking (# involved
education contacts, interactions) # People with new
programs Lessons learned capacities
# Preliminary Cost / benefit indicators Prospects for new
citations SWOT indicators businesses
Reference models ROI estimation # European regions
# Trained people # Business plans developed contacted
# Patents & # VBE, VO, PVC addressed # Interactions with
technology Attendance to project events non-European
transfer # References in industry entities and
agreements publications regions
# Contributions to standards and
best practices
# Citations # Implemented pilots Networking is a
4. Feasibility of " # New projects # New ICT solutions natural part of
Larger the new CNO | Traditional | CN established as a | # Engineered frameworks and the society
deploy- forms _ Impact new discipline methodologies Collaboration &
ment indicators | 4 Trained people Business volume (or its networking is
# Patents, licenses derivative) for solutions from supported by the
& technology ECOLEAD rules and
transfer Increase in networking among legislation in the | o
agreements ECOLEAD end user partners society <
(# of contacts, interactions, etc) | Infrastructure H
Increase of collaborative support support of o
in general connections and 8
#VBE, VO, PVC addressed / interoperability | % | EXaM p le
created / improved # New ventures =
# New technology ventures created < frO m
created # New / improved
# New customers CNO-related E CO L EAD
# Marketing leads education -
# Companies and individuals programs proleCt
reached Leadership in
collaborative (co nt-)
networks
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Categories of outputs and metrics

© L.M. Camarinha-Matos 2024

Example Metric
from Key categories of outputs Quantitative | Qualitative
ECOLEAD A. BIBLIOGRAPHIC OUTPUTS
proiect o (Base) concepts and principles v v
. Scientific & technical publications W W
o Presentations to CNO community v v
. Scientific & technical information (general) v
o Prestige v
. Research roadmaps e o
B. REFERENCE MODELS, PATENTS, FRAMEWORKS
. Reference models ¥ v
. Frameworks ol ol
. Patents ol v
C.ICT TOOLS & INFRASTRUCTURES
. e-Services v v
. ICT infrastructures & platforms v v
. Pilot demonstrators v v
D. PERFORMANCE OUTPUTS
. Governance rules () v
D Business models and strategies () v
. IPR and value systems vl
D Methodologies () v
. Contribution / response to regulations ¥
. Lessons learned v
. New collaboration relationships v ()
© L.M. Camarinha-Matos 2024
Potential “users”
Generic outputs from Science & Technology Research ICT& Society &
;o u p u s & Business Policy
* Academic entities makers
6 5y Science and technical ideas v
NOVA SCHOOL OF Scientific and technical publications, reports, and citations v
SCIENCEI&TECHNOLOSY] u s e rs Intellectual challenges v (./)
Technical assistance v v
Presentations to learned societies v
Training of scientific and technical people v v
New and improved products, materials, and processes v v
Example from Patonts 7 v M
. Transfer of technology v v
ECO L EAD p rolect Development of new testing methodologies
Development of R&D/S&T management practices and v v v
techniques
Start-up of new ventures, new companies, establishment of ? v
partnership
Development of strategic technology alliances ? v
Development of scientific and technical benchmarks and (reference v v
standards models)
Cost-savings in production, product design, and redesign ? v
Increased productivity and utilization of resources v v
Improved product / process / service quality v v
Reduced dependence on outside sources
Facilitator in ability to outsource v
Savings in materials
Contribution to maintenance / protection of lead or position in v v v
the discipline / industry / market
Facilitation of use by client
Contribution to adequate response to environmental and other
regulatory pressures
Contributions to potential adaptability of manufacturing to new v v
processes and methods
Contributions to the competitive features of a product or v
product line
Contributions to creation of new market, market segments, and v
new customers
Contributions to technology and business planning, and to the v v )
strategic management of the organization
Development, manipulation, and exchange of new knowledge - v v
in S&T
Provision of scientific and technical information to assist 4 v
managers in areas such as licensing, mergers and
acquisitions, and other activities imbued with content of S&T
Cirectly coverad Contributions to institutional memory (value v v )
Mot known et — e _ SEE
- Contributions to the identification of opportunities and needs v v v
for S&T
Partially or indirectly covered Contributions to improved project selection and resources v v v
Limited ornot covered allocation for S&T and for the innovation process
Contributions to sales, profits, and other economic criteria of v
performance
Contribution to the perception of S&T by the sponsors of this v v v
activity and by the public at large
Increased ability to anticipate and to effectively deal with v v v
barriers to application and implementation of results from S&T
Contribution to expanding the state of the art in S&T v
Contribution to the prestige of S&T organizations and their v v (./)
impactees
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Besides the quality of the research results, impact creation very
much depends on:

= Investing on “foundational work”, i.e., producing results that can be
re-used by others.

m Using proper communication channels, focused on the target communities.

m In terms of dissemination, it is important to clearly distinguish two main
directions:
= “business-related dissemination”
(for companies, industrial associations, other social bodies), and
m “scientific dissemination” (for the research community).

These two dissemination directions address different audiences,
requiring completely different channels and approaches.

m Establishment of cooperation agreements with external entities that have
the capability to act as impact multipliers.

® ... and Lobbying .... !
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“Icall my invention “The Wheel,’ but so far Pve
been unable to attract any venture capital.”

Evaluating research quality
http://www.vipi.org/resqual.pdf

38 F O R B E S = November 1, 2004
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research

evaluation
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ARTICLES

Research calls, competition for funding and inefficiency
Anténio Osorio, Lutz Bornmann

Research Evaluation, Volume 31, Issue 3, July 2022, Pages 289-296, https://doi.org/10.1093/reseval/rvac007

Abstract v View article

https://academic.oup.com/rev
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The funding and research trends in library and information science of NSSFC:
Comparison of awards and papers
Jiangin Xiang, Haiyan Wang

Research Evaluation, Volume 31, Issue 3, July 2022, Pages 297-310, https://doi.org/10.1093/reseval/rvac010

Abstract v View article

Enriching research quality: A proposition for stakeholder heterogeneity @
Thomas Franssen

Research Evaluation, Volume 31, Issue 3, July 2022, Pages 311-320, https://doi.org/10.1093/reseval/rvac012

Abstract v View article




