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What Information Is
Collected?

New knowledge Knowledge Transfer and
wPublications EXChane

wResearch Tools and Methods wIP & Licensing
wResearch Databases and Mode wNew products (medical,
software, artistic etc)
wSpin Outs

Wider engagement

wlinfluence on policy, practice anc
the public

wEngagement activities

Developing human Further research and
capacity and skills collaborations

Other output

wE.g. animal use, neacademic
publications secondments

wNext destination and skills wFurther funding
events

wAwards and recognition wCollaboration and partnerships
wUse of facilities and resources

Qg@ researchfish”



Policy

outcomes

In 2018, 5484 outcomes have  Policy outcomes have been
been reported across 116 UK reported by around 13% awards
universities across 1032 awarc in Social Sciences and
of total value of £661M. Humanities.

How can we understand what impact
these awards really have?

6 researchfish®



Outcomes vs

Impact

We collect iInformation on

Type of activity (e.g
membership of policy Scale of outcomes
committee, citation in ONBIAZ2YI X Industrial sector/area
policy document, giving multi-continental)
evidence, training etc)

Most importantly, we record whether
the outcome has any impact.

Health, economic, educational, societal, not known, no impact

&go researchfish®



High level data: awards level

Awards reporting policy outcomes Awards reporting impacts

63@ researchfish®



Outcomes vs

Impact

43% of alpolicy outcomeshave
a knownimpactat the time of
submission.




Impact

distribution

Health
7%

Education
37%

Societal
33%

Qg@ researchfish®



Multiple continents ional
12% Regiona
16%

Impact scale




Africa
37%
Australia
7%

Impact reach




TIME LINE OF IMPACT REPORTING

e

0.29%

Before Within 1 Year Within 2 Years Within 3 Years Within 4 Years Within 5 Years After 5 Years Later




How can information

Inform strategy




Example

guestions

Can | accelerate impact?

Can | increase the scale of impact?

Can | improve translation of outcomes in
Impacts?

Can | focus on a specific sector or a
geography?

Can | collect further information to help
me see more patterns?

Qg’p researchfish”®



Collect

Describe

Discover

Predict

Advise

636 researchfish®



a m rc Making a difference: Impact report 2017
Chapters | Website | C,)

ASSOCIATION OF MEDICAL RESEARCH CHARITIES
recently tnat government TUNaers nave looKeda 1o assess anda rewara proaaer
forms of output and impact. This report highlights that althcugh publications
accounted for the most outputs, sizeable numbers of different outputs were

reported by all funders across all categories.

The 5 areas of impact

Generating new knowledge Creating evidence that will
influence policy and engage

wider audiences

ez

¥ Dicgnosis

L | j

I & !!,'!!::'iii;iw:ii!!!!!nn::::m!

[ ] B
*  Publications
+ Research tools and methods _ﬂ_ C_' . ."| |+ Influence on policy, practice and
Y- . ;
. \/f_'_ﬂ_ the public

n Translating research into
new products & services

+ Research databases and models
* Engagement activities

\

Prevention Treatment

Developing the human

Stimulating further research *  Medical products, interventions )

: via fundmg and partnersh|ps and clinical trials c_apautv to do research .

M ed ICal research Stor +  Software and technical products ’5!_."’ 858y, go ! % ol o ':.'
y * IPand licensing 15 B v

* Spin outs ne a’ [+ 3 JI nﬁ“:.m ﬁ. n,
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n’ :u:- ae a* 1) .II e :'n 4
] ol A T8,

*  Next destmatlon and sk|IIs
* Awards and recognitions
* Use of facilities and resources

* Further funding
* Collaborations and partners
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http://www.researchmedia.com/amrc/making-a-difference-impact-report-2017

University databases

Research publications databases

Combining
data from Open data sources

different

sources Economic and soceconomic data
bases

Industrial databases

63@ researchfish®



Would data sharing between funders, especially at the
International scale, allow for better measuring and
landscaping?

How can we go about combining datasets from different
sources to get a fuller picture of impact?

With more research and impact data becoming available,
can we use data science methods and Al to gain deeper
understanding of drivers and barriers for impagthat
Impacts should we focus on, as applied to social sciences
and humanities?

63@ researchfish®
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Can Humans Live Well without

Pillaging the Planet?
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Reflections of the RISE Group

Carlos Moedas, EU:

oOMaking our science
more open and international will help
Europe respond to the challenges of
globalisation and social sustainability
that the Commission has recently
highlighted.

We should stand up in science and
innovation to shape a truly inclusive
globalisation . 0

| .
| Research and
Innovotion

https://ec.europa.eu/research/openvision/



https://ec.europa.eu/research/openvision/

+
EU Open Science Agenda

FAIR and open data

European Open Science Cloud
Next Generation Metrics

Open Access & Future of Scholarly Communication

Open Science Rewards

1.

2

3

4

5. Open Science Skills
6

7. Research Integrity
8

Citizen Science

As presented by JC Burgelman, DG RTD, at EARMA Leadership Event, April 18-20, 2018



+ . .
EU Open Science Agenda Fmdableo\”
Accessible &
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FAIR and open data

European Open Science Cloud
™

Next Generation Metrics Reusable '-C'

Open Access & Future of Scholarly Communication

Open Science Rewards

1.

2

3

4

5. Open Science Skills
6

7. Research Integrity
8

Citizen Science

As presented by JC Burgelman, DG RTD, at EARMA Leadership Event, April 18-20, 2018



+ : |
EU Open Science Agenda F'”dableq”
ccessible "R
0 FAIR
C Open/ research data nteroperable é
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C Facilitate reproducibility S e
: ation

C Open Access to publications

C Measuring and rewarding
Open Science efforts & impacts
(Incentives & Career implications )

© N o O ~ W bh e

As presented by JC Burgelman, DG RTD, at EARMA Leadership Event, April 18-20, 2018



Open Access to publications

A Clearly the simplest requirement to fulfill

A Publications are relatively well understood objects

A We have decades of experience in documenting and
analyzing publications and their contexts

A But the concept of Open Access needs a bit clearing -up
A Any form of electronic access without payment ?
A Even transient forms, lasting only for weeks, months?
A Only sustainable /permanent forms of Open Access?
A Trusted repositories
A Any post peer -review version, or only (a) certain version(s)



FAIR Data & Reproducibility

A substantial challenge

A Findable - Documented with rich metadata and unique identifier

A Accessible & Data and metadata must be easily retrieved

A Interoperable d Understandable language & common vocabularies

A Reusable & Clear license to reuse & even richer metadata to enable this
Reproducibility

A + FAIR Software code

A + FAIR Research protocols




FAIR Data & Reproducibility

A substantial challenge

A Findable - Documented with rich metadata and unique identifier
A Accessible & Data and metadata must be easily retrieved
A Interoperable d Understandable language & common vocabularies

A Reusable & Clear license to reuse & even richer metadata to enable this

Reproducibility
g / Substantial effort. )
A + FAIR Software code Involving many actors.
Requiring standards,
A + FAIR Research protocols collaboration , resources,

and incentives )
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How to measure all this?




Publication centric approach ?




But for rewarding researchers ( affecting
careers)
a high level of precision Is needed

A An AUTHORIs not an AUTHORIs not an AUTHOR
A At least not in many cases

A And some are not credited as AUTHORSat all

A There is quite some
A Fog 0 Inflation d Omission & in authorship attribution

A Toreward Open Science efforts correctly
A We need to understand where credit is due
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namre International weekly journal of seienee

Home | News & Comment | Research | Careers & Jobs | Current Issue ‘ Archive | Audio & Video | For A

Physics paper sets record with more than 5,000
authors

Detector teams at the Large Hadron Cellider collaborated for a more precise estimate of the
size of the Higgs boson.

Davide Castelvecchi

15 May 2015

Thousands of scientists and engineers have worked on the Large Hadron Collider at CERN.
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flation, Omission

A Fermilab approach described by Biagol
in Scientific Authorship, 2003

A Standard author list, updated twice a year:

1. Researchers with a PhD are included if they devote 50% of
their time to an experiment

2. Graduate students are included if they work full time on an
experiment

. 3. Technicians are included if they make major contributions to
| the experiment,

A Those who leave an experiment remain authors of resulting
papers for a year after they leave.

AAut horship = ocredits for accu
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s ¥ Unlocking Research 3

University of Cambridge Office of Scholarly Communication

The case for Open
Research: the authorship
problem

@ July 12,2016 & Uncategorized 4 academia, authorship, contributions, esteeem, experiment,
fraud, hyperauthorship, reward & Office of Scholarly Communication

This is the second in a blog series about why we need to move towards Open Research. The
first post about the mis-measurement problem considered issues with assessment. We
now turn our attention to problems with authorship. Note that as before this is a topic of
research in itself - and there is a rich vein of literature to be mined here for the interested
observer.

¥

Sugimoto asked: What does ‘authorship’ mean when there are more authors than words in

a document? This type of mass authorship raises concerns about fraud and attribution.
Who is responsible if something goes wrong?

The authorship ‘proxy for credit’ problem

Of course not all of those 5,000 people actually contributed to the writing of the article -
the activity we would normally associate with the word ‘authorship’. Scientific authorship
does not follow the logic of literary authorship because of the nature of what is being

written about.
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Micah Altman and Magjorie Hlava are 3
trialling digital taxonomies 10 help o ,}S A

U’ researchers to i tributions \
ojects.

| / m@gﬁaﬁe pr

escarch today is rarcly 2 one-person Through the endorsement of individuals journal artiches could be classified using &
R job, Original research papers with a contributions, researchers can start to move 1 4-role taxonomy (see “Who did what?").
single author are — particulasly in beyond ‘suthorship' as the dominant meas- The survey was sent 1o 1,200 corresponding
the life sciences — @ vanishing breed. Partly, ure of esteem. For funding agencies, better authors of work published in PLOS journals,
the inflation of author pumbers on papers has information about the contributions of grant Nature Publishing Group journals, Elsevier
© v ek ascocument applicants would aid the decision-making journals, Science and elife. Corresponding

<t n cmmdld alen enable authors were asked to indicate the contribu-

bt assicdle acrording

A Nat [
ure 508, 3126313 (17 April 2014) doi:10.1038/508312a



CRediT

CRediT is high-level taxonomy, including 14 roles, that can be used

to represent the roles typically played by contributors to scientific
scholarly output. The roles describe each contributor’s specific
contribution to the scholarly output.

Background

CRediT grew from a practical realization that bibliographic
conventions for describing and listing authors on scholarly
outputs are increasingly outdated and fail to represent the range
of contributions that researchers make to published output.
Furthermore, there is growing interest among researchers,
funding agencies, academic institutions, editors, and publishers
in increasing both the transparency and accessibility of research
contributions.

A https:// casrai.org /credit /
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CRediIT roles

1. Conceptualization 8. Resources

2. Data curation mp 9. Software

3. Formal analysis 10. Supervision

4. Funding acquisition 11.Validation

5. Investigation 12.Visualization

6. Methodology 13.Writing 0 original draft

7. Project administration 14.Writing 0 review & editing



(© casRral ome o cwcommery (TS

CRedIT is high-level taxonomy, including 14 roles, that can be used to
represent the roles typically played by contributors to scientific

scholarly output. The roles describe each contributor’s specific
contribution to the scholarly output.

il

Data Curation

ROLE
1 Conceptualizsotion deas formulation or evohlution of overarching research goals and ams

2 Dete curotion Management sctivites to annotate (proguce metadsta) scrud data and mantan resesrch dets (Inclucang software code
where 1 15 necessary for imterprot Gats Itsolf) for intiad use and later re-use

3 Fermol onelywis Apgication of statistical. mathematical

Aotrasition of the Snancul support for t

Contucting a research and investigation

Devedapment of design of methodalogy: ores

Funding
ocquisition
Investigotion
Methodology
Clip from mailing list VO RSy
Resources
Softwore
Supervision
Volidetion
Visvaliration

of: -

Provison of study materials reagents. matenals.
rOLOUrces. of Other analyss tooi a

Prograrmmeng. softwire development. Sosigning
supporting algorithms. testing of existing code

A Danish Forum for
Research Data
Managers "

Oversight and \eaderstup responstiiity for the
10 the core team

- origmal Praparation. crestion and/or presentation of the pubitshed
substantve transiation)

work by those from the ongnal resoarch group. spoccally

Writing
draft

e Writing - review & Preparation. croaton and/or presentation of the p
editing post-publication stages

oritcal review. commentary Or revision - inchuth
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Conceptuallzatlon

Publi-

cation

Project Administration :

_

Data Visualization

Resources

&

" Writing - Review

Supervision

>

Formal Analysis

Testing

>




So

CC@SSlbLe

Interoperable &

o

Data Visualization




SooWhen is this ready ?

A A systemic and a cultural change
ABut Open Science Is just science done right

AA bit of a journey
A Challenging, doable and rewarding
ACKS &a22YSNJI S aidl NI Xo
AReport from the ElWexpert groupon Open
Sciencandicatorsexpectedend of 2018
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How much momentum do

blcycles have In Denmark?
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What is research impact?

N
Agenda

S — —

g
il

|

What tools do we have to measure societal impact?

o o I»

Making granular discoveries easier:
Breaking away from subject classifications with Topic Prominence in Science for more
structured insights

Practical application on Danish research



What could research metrics help demonstrate?

likes, +1, Tweets)

A Social media metrics (Shares,

Downloads from Github,
RePEc, IRs

Citations (field normalised,
%iles, counts)
Collaborators on Github
Full text, pdf, html views on
ScienceDirect, Figshare etc

oo Io o

A Wikipedia citations
A Blog mentions
A StackExchange links

ELSEVIER

Promotion / Educational

To o Io Do

attention / impact

Number of Library holdings
(WorldCat OCLC)

Views on Slideshare

Plays on YouTube

Amazon book reviews

buzz

Academic Societal
impact impact

Informa-
tional
iImpact

Commercial
impact

o I

Clinical citations or Health
policy/guideline citations
Government policy citations
News mentions

Innovation

To o T> I

Patent citations

Academic: Industry
partnerships

Licenses

Business consultancy activities

A Number of patents filed and
granted




Two Golden Rules for using research metrics

Always use both qualitative

and quantitative input into
your decisions

r N
Benefit from the strengths of both
approaches. Dondét repl ace |

\_ J

r N
Combining both approaches = closer to the
whole story

\_ J

r N
Valuable intelligence comes when these
approaches show different messages

\_ J

N €

ok
ELSEVIER

Wi f

Always use more than one
research metric as the
guantitative input

-
One metri coO0s canplememtgheh s
lveaknbsses of ptimees r

\_

-

There are many different ways of being excellent

\_

Using multiple metrics drives desirable
changes in behaviour (harder to game)

an



SciVal in a nutshell

SciVal offers quick, easy access to the research performance of 230 nations and over 10,000
research institutions worldwide, and groups of institutions

@

Visualize
research
performance

Ready-made-at a
glance snapshots of
any selected entity

Benchmark
b8 |0 ur
progress

Flexibility to create and
compare any research
groups

Develop

Identify and analyze
existing and potential
collaboration
opportunities

collaborative
partnerships

Analyze
research
trends

Analyze research
trends to discover the
top performers and
rising stars

sssssss
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VaN
Let 6s get granul =~

A When not looking at a physical entity (e.g. an institution),
users want to look at areas of research

A You either have to:

A define your own research area (which is very unstructured),

or
A rely on journal classifications to segment papers - in

Scopus 334 categories

A But what if we could help the user find their topics of bl >
Interest at a much more granular level? =Y %

......

;;;;;;

L BN R o gmee
............
Geaer e oY ey

ELSEVIER



Introducing Topic Prominence In Science

A We have identified ~ 96,000 global research topics by

clustering all of Scopus using direct citation linking and
ranked them by Prominence.

A Prominence is a new indicator that shows the current

momentum of a topic by looking at very recent citations, views
and CiteScore values.

A Prominence = momentum (not the same as importance!).

A Prominence can predict funding i helps researchers and

research managers identify topics which are likely to be well
funded.

B AR T
ELSEVIER
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First of its kind

The first truly global detailed research portfolio analysis T this
has never been done before i we use all of Scopus to form topics.

S

“* AWhoos | eadin e camidentify @amergent topics with
high momentum to understand who is currently leading the way.

MATE

AWhat 6s i Wéaan tellgou how the topics are related to
your research portfolio.

A A better reflection of reality i Topics are an excellent reflection
of reality since they are based on citation patterns and not journal
categories and are therefore truly multidisciplinary.

z
o
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What can we do with this new level of
aggregation?

(RELS

SOV
W nood
Comp

A Look at an institution or country

A ldentify topics where they are a key
contributor Ky

NUgs

A Learn more about the topics

To

See whoo6s doing what

A 1dentify the key researcher(s)

o
o 2
o =
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Denmark

2013 to 2018 v~ no filter selected

Browse Topics

Researchers in Denmark have contributed to|30,230|topics between 2013 to 2018

) Bubble size: Scholarly Output of Denmark View:

ELSEVIER

All Topics

b

4

1230

1nw

Comp

cENG

MATE

Den

A Subject area abbreviations

COMP
MATH
PHYS
CHEM
CENG
MATE
ENGI
ENER
ENV
EART
AGRI
BIOC
IMMU
VETE
MEDI
PHAR
HEAL
NURS
DENT
NEUR
ARTS
PSYC
50cl
BUSI
ECON
DECI
MULT

Computer Science

Mathematics

Physics and Astronomy

Chemistry

Chemical Engineering

Materials Science

Engineering

Energy

Environmental Science

Earth and Planetary Sciences
Agricultural and Biological Sciences
Biochemistry, Genetics and Molecular Biology
Immunelegy and Microbiology
Veterinary

Medicine

Pharmacology, Toxicology and Pharmaceutics
Health Professions

MNursing

Dentistry

Neuroscience

Arts and Humanities

Psychology

Social Sciences

Business, Management and Accounting
Economics, Econometrics and Finance
Decision Sciences

Multidisciplinary
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Denmark

t

h e

2013 to 2018 v || Social Sciences

Browse Topics

Researchers in Denmark have contributed t topics between 2013 to 2018

©C0) Bubble size: Scholarly Output of Denmark View:

ELSEVIER

All Topics

A

PHAR

BIOC

NOD3

1230

1N

oV

Comp

<
.
)

Sc

e

CENG

MATE

eneces

A Subject area abbreviations

B comp Computer Science
B maTH Mathematics
M rHys Physics and Astronomy
B CHEM  Chemistry
M cene Chemical Engineering
[ mate Materials Science
M Ene Engineering
ENER Energy
0 enwvi Environmental Science
B eaRrT Earth and Planetary Sciences
[ Yel:l Agricultural and Biological Sciences
B eioc Biochemistry, Genetics and Molecular Biology
H mmu Immunelegy and Microbiology
M oveTe Veterinary
W meDl Medicine
M pHAR Pharmacology, Toxicology and Pharmaceutics
W HEAL Health Professions
[ nNurs Nursing
M oDent Dentistry
B nEur Neuroscience
M ARTS Arts and Humanities
[T psyc Psychology
SOCI Social Sciences
BUSI Business, Management and Accounting
B ccon Economics, Econometrics and Finance
M ot Decision Sciences
B mulr Multidisciplinary



Bicycles have a lot of momentum

Denmark

2013 to 2018 v || Social Sciences

Browse Topics

©CO) Bubble size: Scholarly Output of Denmark

Wiew: | Top 5% + |of worldwide Topics by Prominence

Bicycles; bicycle; bicycle X
infrastructure
T.5724

Prominence percentile

[ 08.686

Scholarly Output

Denmark 44
Publication share 289% v

World 1,521

Analyze Topic

> In Denmark

> Worldwide

&)
Svers Silbeg
ELSEVIER

44)75'

Ney ®
Deny
NURs

HEAL

PHAR

wne

Bioc

nNOD3

1230

inw

Comp

Bicycles; bicycle; bicycle infrastructure
T.5724

o
e~
2

oY

CENG

MATI

IN Denmark

/ Subject area abbreviations

B comp Computer Science
B maTH Mathematics
M rHys Physics and Astronomy
B CHEM  Chemistry
M cene Chemical Engineering
[ mate Materials Science
M Ene Engineering
ENER Energy
0 enwvi Environmental Science
B eaRrT Earth and Planetary Sciences
[ Yel:l Agricultural and Biological Sciences
B eioc Biochemistry, Genetics and Molecular Biology
W immu Immunelegy and Microbiology
M oveTe Veterinary
W meDl Medicine
M pHAR Pharmacology, Toxicology and Pharmaceutics
W HeaL Health Professions
[ NURs Nursing
M oDent Dentistry
B nEur Neuroscience
M ARTS Arts and Humanities
PSYC Psychology
SOCI Social Sciences
BUSI Business, Management and Accounting
B ccon Economics, Econometrics and Finance
M ot Decision Sciences
B mulr Multidisciplinary



Learn more about the Topic

Bicycles; bicycle; bicycle infrastructure T.5724.

2013 to 2018 v | nosubject area filter selected v | ASJC Data sources

Summary  Institutions  Countries  Authors  Scopus Sources  Keyphrases  Related Topics

+ Add Summary to Reporting  Export v

Overall research performance + Add to Reporting
Scholarly Output $ Field-Weighted Citation Impact $ International Collaboration $
1,521 1.05 256

@View list of publications

Wiews Count Citation Count $ Topic Prominence percentile (i

48,992 6,765 98.686
I




Topic character

What is this Topic about?

Keyphrases are derived from
the article data using natural
language processing.

ELSEVIER



