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SNSF - Research creates knowledge.

Goals

• Expand research policy expertise

• Enable evidence-based research funding and policy

• Optimise internal processes (e.g. evaluation procedures, OA funding, 
career promotion)

• Demonstrate the impact of research funding and research

• Contribute to research policy issues
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Collaborative approach
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Improving Reproducibility in Science

Some Lessons for Research Funding
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My Background

– Professor of Biostatistics
– Director Center for Reproducible Science
– Steering Committee Swiss Reproducibility Network
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Reproducibility and Replicability

Good Research Practice

The Swiss Reproducibility Network

Lessons for Research Funding
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Reproducibility in Drug Development
Nature Reviews Drug Discovery (2011)

“With reasonable efforts (sometimes the equivalent of 3–4 full-time employees over
6–12 months), we have frequently been unable to reconfirm published data.”
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The Reproducibility of Psychological Science
Science (2015)

“Collectively these results offer a clear conclusion: A large portion of replications
produced weaker evidence for the original findings”
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The Replicability of Social Science Experiments
Nature Human Behaviour (2018)

“The effect size of the replications is on average about 50% of the original effect size.”

Page 6



Reproducibility in Cancer Biology

eLife (2014) Science (2018)
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A Replication Crisis in Methodological Research?
Significance (2020)
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Reproducibility and Replicability

Good Research Practice

The Swiss Reproducibility Network

Lessons for Research Funding
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Reproducibility in Preclinical Research
Nature (2014)

“Preclinical research [. . .] seems
to be the area that is currently
most susceptible to reproducibility
issues.

The NIH is deeply concerned about
this problem. ”

Proposed NIH actions:

– Training modules

– Checklist for grant applications

– Greater transparency of the data

– PubMed Commons (discontinued
in 2018)
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Reproducibility in Clinical Trials

“Human clinical trials seem to be
less at risk because they are already
governed by various regulations that
stipulate rigorous design and inde-
pendent oversight.”

– Randomisation

– Blinding

– Sample Size Calculations

– Preregistration

– Institutional Review Boards

– Standardized Reporting
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Statistical Analysis Plans

“Ultimately, a prespecified SAP is necessary to
ensure interpretability and integrity of final results.”
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Rein in the Four Horsemen of Irreproducibility
Dorothy Bishop (2019) in Nature

Questionable research practices (QRPs)
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Preregistration
PLOS guidelines
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Registered Reports
Chris Chambers in Nature (2019)
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High Replicability is Achievable
Protzko et al. 2020, psyarxiv.com
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Computational Reproducibility
Roger Peng in Science (2011)
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Open is Not Enough

“Simple compliance with openness is not sufficient
to foster reuse and reproducibility in particle physics.”
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Misunderstanding of Statistical Significance
Significance Magazine (2000)

Two−sided p−value in original study
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Replication is Standard in Drug Regulation

Guidance for Industry
Providing Clinical Evidence of
Effectiveness for Human Drug and
Biological Products

U.S. Department of Health and Human Services
Food and Drug Administration

Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

May 1998
Clinical 6

FDA’s “two-trials rule” requires

“at least two adequate and
well-controlled studies, each
convincing on its own, to
establish effectiveness.”
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No Publication Without Confirmation
Nature (2017)
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We Need Both Exploratory and Confirmatory
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Reproducibility and Replicability

Good Research Practice

The Swiss Reproducibility Network

Lessons for Research Funding
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The Swiss Reproducibility Network

www.swissrn.org

– Computational Reproducibility

– Preregistration and Registered Reports

– Research Assessment and Incentives

– Replication Studies

– Research Methodology

– Training

International Networks
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Reproducibility and Replicability

Good Research Practice

The Swiss Reproducibility Network

Lessons for Research Funding
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Open Research Practices
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Train the PIs
Ulrich Dirnagl in Nature (2018)
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Replication and Confirmation

advisory report

replication studies
improving reproducibility  
in the empirical sciences

– NWO Programme Replication Studies

– DFG Priority Programme META-REP
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Registered Report Grant Model
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Summary

– Reproducibility issues are haunting various scientific disciplines.
– An interdisciplinary perspective helps to identify common problems and

provide targeted solutions.
– More research funding should be devoted to

– Methodology
– Replication Studies
– Meta-Science
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Backup: Definitions

– Reproducibility is obtaining consistent results using the same input data;
computational steps, methods, and code; and conditions of analysis.

– Replicability is obtaining consistent results across studies aimed at
answering the same scientific question, each of which has obtained its own
data.

– Generalizability refers to the extent that results of a study apply in other
contexts or populations that differ from the original one.

National Science Foundation (2018)
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Towards better practices in research evaluation

Thomas Werder Schläpfer

© SNF/Guy Ackermann for SNSF Scientific Image Competition 



SNSF - Research creates knowledge.

The SNSF

• Private foundation, sponsored by the State, 
based on scientific self-governance

• One core task : fund scientific research

• Interested in numbers?  have a look at data.snf.ch !
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https://data.snf.ch/


SNSF - Research creates knowledge.

Key figures
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6,000
Ongoing SNSF projects

20,000
Researchers in projects

Data 2020

1,000
Panel members

100
Panels 1,000 MCHF / year



SNSF - Research creates knowledge.

Evaluation process – reduced to the max

• Money  SNSF  researchers

• We organize competitions based on scientific quality criteria

• Core process: 
gather basis for decision, evaluate against criteria, funding decision

• What guides us towards better practices? 
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SNSF - Research creates knowledge.

D

Efficiency

guidance towards better 
practices in research 

evaluation

Research

Reliability

Validity

Training

Transparency

Applied Standards

Evaluation process – guidance

EFFICIENCY

DATA
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SNSF - Research creates knowledge.

Project funding

29.09.2021 6

• For established researchers

• Free choice of research themes

• All scientific disciplines

• Competitive selection process based on 
peer review and a scientific panel



SNSF - Research creates knowledge.

Evaluation Process: Reviewers – Referees – Panels 

ReviewersEach proposal is reviewed 
by international experts

Proposals

Basis for a decision

Referee Co-Referee synthesis / 
recommend a rating

Chair

Evaluation Panel

The panel discusses and 
establishes a ranking

Decision Body

29.09.2021 7
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Unified rating scale

29.09.2021 8

A Unified Evaluation Procedure at the SNSF

Peer review

Recommendation
Two independent reports

Triage

Basis for a decision
Factsheets and reference guide

Individual votes

Bayesian ranking

Random selection

Communication

Monitoring

Before meeting During meeting

Scientific Evaluation Funding Decision After Decision

1

2

3

4

5

0
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Unified rating scale
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A «Unified Evaluation Procedure» at the SNSF

Peer review

Recommendation
Two independent reports
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Factsheets and reference guide

Individual votes

Bayesian ranking

Random selection
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SNSF - Research creates knowledge.

Actual question Simpler question

Separate evaluation from funding decision

• Why? Keep tasks separated. Prevent “substitution”.

29.09.2021 11

Kahneman, D., & Frederick, S. (2002). Representativeness revisited: Attribute substitution in intuitive judgment. In T. Gilovich, D. 
Griffin, & D. Kahneman (Eds.), Heuristics and biases: The psychology of intuitive judgment (pp. 49–81). Cambridge University Press 
https://doi.org/10.1017/CBO9780511808098.004

Actual question Simpler question

How likely is it that this candidate 
could be tenured in our department?

How impressive was the talk?

How relevant/original/feasible/… is this 
proposal? Why? Would I like to fund this project?

Actual question Simpler question

How likely is it that this candidate 
could be tenured in our department?

How impressive was the talk?

Not new, best practice in other places

https://doi.org/10.1017/CBO9780511808098.004
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Factsheets  structured discussion

1
2

3

4

5

Basis for a decision
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Individual voting

AB

B+

We agree
on AB

AB AB COI B+ B AB B A AB

Let’s vote!

Individual votes

29.09.2021 13

Each panel member votes on each proposal 



SNSF - Research creates knowledge.

Individual voting

Individual votes enable the splitting of evaluation and funding decision

29.09.2021 14

Proposal X AB COI B+ B AB AB

Proposal Y A B+ A B+ AB A

Proposal Z D COI COI B+ C B

… … … … … … …

Scientific Evaluation Funding Decision

Question 1
Rank

1 Proposal Y

2 Proposal X

3 Proposal Z

… …
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Unified rating scale
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A Unified Evaluation Procedure at the SNSF

Peer review

Recommendation
Two independent reports

Triage

Basis for a decision
Factsheets and reference guide

Individual votes

Bayesian ranking

Random selection
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SNSF - Research creates knowledge.

Motivation for a numeric rating scale

29.09.2021 16

1. Works at all stages (external review, recommendation, panel)

 Coherence and transparency, facilitates monitoring

2.  Allows direct statistical analysis to establish ranking

 No hidden mapping of categories to numbers 

3.  Works for all panel configurations

 Allows for treatment of proposals in sub-panels 
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9-point numeric rating scale

Please provide a rating on the following scale regarding your assessment of
[evaluation criteria]. 5 should be considered as the entry point; from that 
point, you should develop arguments to grade the [evaluation criteria] 
higher or lower. 

9 Strong in all relevant aspects. No or negligible weaknesses. 

8

7 Strong in most relevant aspects. Few clearly identified weaknesses.

6

5 Strong in several relevant aspects. Some clearly identified weaknesses.

4

3 Some strengths in relevant aspects. Several clearly identified weaknesses.

2

1 Few or no strengths in relevant aspects. Many serious weaknesses.

29.09.2021 17



SNSF - Research creates knowledge.

Unified rating scale
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A Unified Evaluation Procedure at the SNSF

Peer review

Recommendation
Two independent reports

Triage

Basis for a decision
Factsheets and reference guide

Individual votes

Bayesian ranking

Random selection

Communication
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Scientific Evaluation Funding Decision After Decision

1

2

3

4

5



SNSF - Research creates knowledge.

Randomness

• expert reviews, expert judgment, 
expert panel 

 randomness? yes

• Elements to consider

• “Luck of the draw” (referees, 
reviewers, sequence, …)

• Social dynamics

• All lost? no

29.09.2021 19

Heyard, R., Hottenrott, H. The value of research funding for knowledge creation and dissemination: A study of SNSF Research 
Grants. Humanit Soc Sci Commun 8, 217 (2021). https://doi.org/10.1057/s41599-021-00891-x

https://careertrackercohorts.ch/

https://doi.org/10.1057/s41599-021-00891-x
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Randomness in evaluation?

Study Setting Type Agreement

Cole, 1981 National Science Foundation Grant proposals

Hodgson, 1997 Canadian funding agencies Grant proposals

Fogelholm, 2012 Finnish Academy Grant proposals

Cortes, 2014 Machine learning conference Abstracts

Agreement=(a+d)/(a+b+c+d)

PANEL Panel 2

fund reject

Panel 1
fund a b

reject c d

Proposals

Panel 1 Panel 2

?
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SNSF - Research creates knowledge.

Randomness in evaluation?

Study Setting Type Agreement

Cole, 1981 National Science Foundation Grant proposals 70-76%

Hodgson, 1997 Canadian funding agencies Grant proposals 73%

Fogelholm, 2012 Finnish Academy Grant proposals 69%

Cortes, 2014 Machine learning conference Abstracts 74%

Agreement = 70 /100 (!)

PANEL Panel 2

fund reject

Panel 1
fund 20 15

reject 15 50

Proposals

Panel 1 Panel 2

?

29.09.2021 21



SNSF - Research creates knowledge.

Elements of the Postdoc.Mobility pilots 2019

• Fellowship for a stay abroad for postdocs, many applications

• Need for a fair, transparent, efficient, state-of-the art procedure

• Draw lots to break ties  prevent arbitrariness and bias

• Triage; discuss only proposals in «middle group»  increase efficiency

• Learn how a remote evaluation agrees with panel meetings

29.09.2021 22

Bieri M, Roser K, Heyard R, et al. Face-to-face panel meetings versus remote evaluation of fellowship applications: 
simulation study at the Swiss National Science Foundation. BMJ Open 2021;11:e047386. doi:10.1136/ bmjopen-2020-047386
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Random selection: Learnings from pilot

• Random selection was applied on a 
small set of applications (~4%)

• Mixed reception by panel members, 
acceptance growing

• Few reactions by applicants

29.09.2021 23

Upcoming in 
December 
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Key questions

29.09.2021 24

How to identify a random selection group?

Question 1

Question 2

How to generate a ranking from individual votes?
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Unified rating scale
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A Unified Evaluation Procedure at the SNSF

Peer review

Recommendation
Two independent reports

Triage

Basis for a decision
Factsheets and reference guide

Individual votes

Bayesian ranking

Random selection

Communication

Monitoring

Before meeting During meeting

Scientific Evaluation Funding Decision After Decision

1

2

3

4

5



SNSF - Research creates knowledge.

Bayesian Ranking

• There are many ways of ranking

• E.g. averages, intuitive, but not optimal

• The Bayesian Ranking (BR) is a statistical model that increases fairness

• BR compares each proposal with all the others to produce a relative ranking

• It provides a sound method to define random selection groups

Answer 1

Answer 2

29.09.2021 26
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Example (illustrative)

Similar result with average score and Bayesian Ranking method

29.09.2021 27
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Example (illustrative) – with conflicts of intererst
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Example (illustrative) – with conflicts of intererst
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How to identify a random selection group?

Note: different combinations of missing votes (abstentions, absences, COIs)
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How to identify a random selection group?

Note: different combinations of missing votes (abstentions, absences, COIs)
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 by using computed credible intervals

Funding Line
c

Credible Interval

Proposal

R
an

k*

Accepted

Rejected

Random selection
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A comment & further information

• BR is a help, a practical tool, a sound tool, a pretty exciting tool …

… but it is a tool!
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Submitted to Statistics and Public Policy, currently revised.
https://arxiv.org/abs/2102.09958
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Train, exchange, learn …

29.09.2021 34

guidance towards 
better practices in 

research evaluation

Research

Reliability

Validity

Transparency

Training

Applied Standards

EFFICIENCY
 https://scienceval.ch/

DATA

https://scienceval.ch/
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… monitor, and review! 

• Data as basis for research 

• Basis for policy decisions

• Gender monitoring as an example

29.09.2021 35
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There is much to be done

29.09.2021 36

New frontiers for research on research evaluation, J. Wilsdon, RoRI & Univ. of Sheffield
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Summary

• Join forces to advance evidence-based decision making

• Best practice in research evaluation is continuously evolving

• We introduce a few practical elements that align with current research 
(«split», individual voting, numeric scale, random selection, statistical 
tools)

29.09.2021 37

Thank you!



The Structure of Research Evaluation 
Michael Hill, Online, 27.09.2021
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Who Is the Best Scholar Ever?
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Charles Darwin

Marie Sklodowska-Curie
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`

Ibn al-Haytham Gottfried von LeibnizLeonhard Euler

Michael Faraday Gregor MendelGalileo Galilei

James Clerk Maxwell

Louis Pasteur Albert Einstein

Isaac Newton

“We had sent you our manuscript 
for publication and had not 
authorised you to show it to 
specialists before it is printed. I see 
no reason to address the – in any 
case erroneous – comments of your 
anonymous expert. On the basis of 
this incident I prefer to publish the 
paper elsewhere.”

Who Is the Best Scholar Ever?
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Ibn al-Haytham Gottfried von LeibnizLeonhard Euler

Michael Faraday Gregor MendelGalileo Galilei

James Clerk Maxwell

Louis Pasteur Albert Einstein

Isaac Newton

Who Is the Best Scholar Ever?

h-index = 1

h-index = 4
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Who Is the Best Scholar?
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Who Do We Want to Support?
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Trial by Jury
• ~12 Jury members as “peers of the accused”


• Jury only judges guilt or a verdict of not guilty, 
the penalty is set by the judge


• Anonymous voting (e.g. ancient Greece)


• Unanimous vote (or sometimes high level of 
agreement)


• Certain information is withheld from a jury 
(e.g. previous convictions).


• Seeking information from external sources, 
undermines the integrity of a jury trial. The 
breaking of the rules can lead to a prison 
sentence for a juror.


• Verdict based upon rational deliberation, 
step-wise establishment of argument, logical 
deduction, structured argumentation
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Three Guiding Principles

1. Research evaluation is an active decision-making process. It is not the description of 
some objective ground truth by onlookers. The evaluation proceedings need to be 
structured to handle the complexity of the evaluation task appropriately.  

2. Evaluation and the documents under scrutiny should comprise of clearly delineated 
individual parts such that the verdict can be synthesised from the sum of many 
individual smaller steps. Assessment should not consist of unstructured, open-ended 
discussions that try to simultaneously consider all aspects of monolithic evaluation 
documents.  

3. Each step of the evaluation procedure must be transparent and well-defined, easy to 
understand with a clearly formulated aim and comprehensible outcome, which in turn 
should form the basis of the next step of the evaluation and/or feed directly into the 
final verdict. 
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SciCV
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Overview of SciCV
• H-Group


• Narrative(s) and “lists”


• Omitted the full publication list 


• Included Academic Age


• Limited to two metrics: H-index and RCR


• Interactive online platform


• Developed with Research Council Members


• Piloted in Biology and Medicine in April 2020


• 346 applications (495 applicants), of which 129 
applications received funding 
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Education & Qualifications


MSc Student, Linear Algebra, Harvard Medical School, MA, US

11.2006 — 12.2008; 1 year, 1 month


PhD Student, Systems Biology, Behaviour and Neurscience, Eidgenössische Technische Hochschule , Zürich, 
Switzerland

11.2000 — 12.2005; 5 years, 11 months


MSc Student, Linear Algebra, Harvard Medical School, MA, US

11.2006 — 12.2008; 2 years, 1 month


PostDoc, Geography, École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland

12.2012 — 12.2014; 2 years


Full Professor, Computational Sciences, California Institute of Technology Division of Physics Mathematics and 
Astronomy, Pasadena, USA

06.2015 — 02.2020; 4 years, 8 months (still ongoing)


Employment 	 


MSc Student, Linear Algebra, Harvard Medical School, MA, US

11.2006 — 12.2008; 1 year, 1 month


PhD Student, Systems Biology, Behaviour and Neurscience, Eidgenössische Technische Hochschule , Zürich, 
Switzerland

11.2000 — 12.2005; 5 years, 11 months


MSc Student, Linear Algebra, Harvard Medical School, MA, US

11.2006 — 12.2008; 2 years, 1 month


PostDoc, Geography, École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland

12.2012 — 12.2014; 2 years


Funding


Funding (1) | To SciCV or not to SciCV, Schweizerischer Nationalfonds zur Förderung der Wissenschaftlichen 
Forschung, Bern, Switzerland. Grant Identifier 986298 

Principal Investigator; 11.2000 — 12.2005; 5 years, 11 months

Total funded amount:  CHF 10’000’000	 	 Funding allocated to my group: CHF 5’000’000 

Funding (2) | To SciCV or not to SciCV, Schweizerischer Nationalfonds zur Förderung der Wissenschaftlichen 
Forschung, Bern, Switzerland. Grant Identifier 986298 


SciCV
Vornamen 

Nachnamen

Professor of Neurobiology, University of Zürich

ORCiD: 0000-0002-4998-5635, Academic Age: 22*, H-index: 4 

* The fields “Citation of your first peer reviewed publication (or equivalent)” and “Activities and context beyond academia” are not 
included in the SciCV PDF, as they are used for administrative purposes only and do not form part of the evaluation.

Principal Investigator; 11.2000 — 12.2005; 5 years, 11 months

Total funded amount:  CHF 10’000’000	 	 Funding allocated to my group: CHF 5’000’000 

Funding (3) | To SciCV or not to SciCV, Schweizerischer Nationalfonds zur Förderung der Wissenschaftlichen 
Forschung, Bern, Switzerland. Grant Identifier 986298 

Principal Investigator; 11.2000 — 12.2005; 5 years, 11 months

Total funded amount:  CHF 10’000’000	 	 Funding allocated to my group: CHF 5’000’000 

Funding (4) | To SciCV or not to SciCV, Schweizerischer Nationalfonds zur Förderung der Wissenschaftlichen 
Forschung, Bern, Switzerland. Grant Identifier 986298 

Principal Investigator; 11.2000 — 12.2005; 5 years, 11 months

Total funded amount:  CHF 10’000’000	 	 Funding allocated to my group: CHF 5’000’000 

Funding (5) | To SciCV or not to SciCV, Schweizerischer Nationalfonds zur Förderung der Wissenschaftlichen 
Forschung, Bern, Switzerland. Grant Identifier 986298 

Principal Investigator; 11.2000 — 12.2005; 5 years, 11 months

Total funded amount:  CHF 10’000’000	 	 Funding allocated to my group: CHF 5’000’000


Project-Related Narrative


Lorem ipsum dolor sit amet, consectetur adipiscing elit. Sed aliquam justo orci, ac scelerisque nulla ullamcorper non. 
Suspendisse nunc sem, laoreet sed urna eu, mollis lacinia mi [1]. Lorem ipsum dolor sit amet, consectetur adipiscing 
elit. Sed a enim tellus. Duis vitae ex vitae lorem scelerisque varius. Etiam rhoncus in leo nec tincidunt [2]. Donec 
faucibus sapien luctus orci fringilla, ac faucibus tortor dictum. Nunc feugiat dapibus nibh a tempor. Interdum et 
malesuada fames ac ante ipsum primis in faucibus. Quisque mi dolor, malesuada eu leo mattis, scelerisque dapibus 
diam. Nunc feugiat fermentum libero, a condimentum neque faucibus at. Suspendisse quis iaculis dui. Proin eleifend 
risus at orci ultricies pharetra. Nulla eget consectetur libero, a vestibulum sapien. Vivamus condimentum fringilla 
diam ut imperdiet. Nunc ex felis, feugiat et placerat non, blandit at nunc. Vestibulum a ullamcorper quam, in pulvinar 
lacus [3, 4]. Cras et luctus neque. Donec luctus quam erat, vitae lacinia nisl porttitor vitae. Cras commodo semper 
purus nec elementum. Praesent id ornare mi, eget convallis ipsum. In et commodo felis. In hac habitasse platea 
dictumst. Nunc accumsan egestas convallis. Donec pretium metus et lectus pretium posuere. Fusce nec eros 
feugiat, hendrerit risus nec, lobortis ante [1 - 3]. Mauris ornare tellus ac nulla aliquam imperdiet. Donec malesuada 
porttitor scelerisque. Cras posuere libero in ipsum rhoncus molestie. Cras auctor varius diam et mollis. Ut sed 
vulputate erat, in varius lectus. In euismod, ipsum eu porta cursus, leo libero fringilla purus, non malesuada erat 
tortor quis tortor. Donec ipsum est, rhoncus non lacus quis, mollis ultrices lectus. Nunc efficitur mauris gravida, 
egestas quam quis, sodales massa. Donec faucibus, nisl id vestibulum fringilla, lorem magna viverra urna, in mattis 
felis lacus at diam [5]. 	 


[1] Journal Article. Kiefer, E., Hoover, D., Shi, Q., Dusingize, J., Sinayobye, J., & Anastos, K. (2018). Longitudinal 
evaluation of markers of inflammation in HIV-positive and HIV- negative Rwandan women. HIV Medicine,19(10), 734–
744. https://doi.org/10.1038/ncomms12722. RCR: 1.2. Dimensions Link, Open Access Link.

[2] Journal Article. Kiefer, E., Hoover, D., Shi, Q., Dusingize, J., Sinayobye, J., & Anastos, K. (2018). Longitudinal 
evaluation of markers of inflammation in HIV-positive and HIV- negative Rwandan women. HIV Medicine,19(10), 734–
744. https://doi.org/10.1038/ncomms12722. RCR: 1.2. Dimensions Link, Open Access Link.

[3] Journal Article. Kiefer, E., Hoover, D., Shi, Q., Dusingize, J., Sinayobye, J., & Anastos, K. (2018). Longitudinal 
evaluation of markers of inflammation in HIV-positive and HIV- negative Rwandan women. HIV Medicine,19(10), 734–
744. https://doi.org/10.1038/ncomms12722. RCR: 1.2. Dimensions Link, Open Access Link.
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Analysis
• Survey among applicants (response rate 24.8%) 


• Semi-structured interviews with 10 applicants 


• Text mining of the narrative elements of all 495 
submitted SciCVs 


• Survey among external reviewers, panel members, 
research council members (response rate 12.4%) 


• Semi-structured interviews with 10 reviewers (4 
external, 2 regular panel members, 4 research council 
members) 


• Data on the practical use of the SciCV in the 10 review 
panel meetings, collected through participant 
observation 
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Applicants with less than 3 
previous applications were more 
positive about narratives (3.80 vs 
3.44 and 3.79 vs 3.34) and 
academic age (3.57 vs 3.17) than 
more experienced applicants.


Applicants
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Usefulness of SciCV elements
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Evaluators & Reviewers

Not 
at 

all 
us

efu
l

Slig
htl

y u
se

ful

Mod
era

tel
y u

se
ful

Ve
ry 

us
efu

l

Extr
em

ely
 us

efu
l

SciCV was perceived as very to 
extremely useful by 70% of 
reviewers 


Junior evaluators were more 
positive than senior evaluators


External reviewers were more 
positive than members of the 
Research Council about narratives 
and the omission of a publication 
lists

Usefulness of SciCV elements
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Gender Effects in Narratives
We found no significant difference 
in how men and women present 
themselves in narratives

Occurrence of Terms in Narratives 

 

www.cwtsbv.nl          |          Page 41 

February 9th, 2021 
CWTS B.V. 
Centre for Science and 
Technology Studies, 
Leiden University 
 

 

 

 

 

 

 Terms  
Total occurrence 
female applicants 

Occurrence female 
applicants in %  

% occurrence among 
female applicants 

Total occurrence female 
applicants 

expert 232 70 30.172 51.47 
lead 161 48 29.814 35.29 
success 115 38 33.043 27.94 
the first 95 28 29.474 20.59 
publication 88 25 28.409 18.38 
grant 86 23 26.744 16.91 
novel 83 22 26.506 16.18 
leading 70 21 30 15.44 
unique 62 18 29.032 13.24 
ERC 59 17 28.814 12.5 
head 55 20 36.364 14.71 
article 45 7 15.556 5.147 
paper 39 6 15.385 4.412 
discovery 33 11 33.333 8.088 
innovative 27 7 25.926 5.147 
fellowship 26 8 30.769 5.882 
award 26 7 26.923 5.147 
specialist 25 3 12 2.206 
recognized 25 9 36 6.618 
cited 23 4 17.391 2.941 
pioneer 22 6 27.273 4.412 
director 21 5 23.81 3.676 
excellent 18 4 22.222 2.941 
peer-
reviewed 18 4 22.222 2.941 

Nature 
(journal) 12 2 16.667 1.471 

breakthrough 7 5 71.429 3.676 
Science 
(journal) 7 2 28.571 1.471 

independent 
research 6 3 50 2.206 

citation 4 1 25  <1% 
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• Novel elements of the SciCV broadened the information base


• Narrative elements were effectively used to supplement 
publication-centric decision-making


• Many evaluators routinely consulted information beyond the 
SciCV (e.g. full publication lists and biological age)


• Repeated attempts to enforce adherence to the processual 
regulations laid out by SNSF by administrators and individual 
panel members

Panel Meetings
(participant observations)
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Overview of SciCV

• Blended CV (narratives and “lists”)


• Omitted full publication list 


• Included Academic Age


• Limited to two metrics: H-index and RCR


• Interactive online platform


• Developed with Research Council Members
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Possible Future Directions (TBD): 

• Reduction of Metrics


• Even stronger ORCID integration


• Less focus on publications


• Less focus on standing in community


• Better integration of narrative Elements

SciCV 2.0
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Marcel Benoist Prize
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Overview
• Awarded annually by the Marcel Benoist 

Foundation since 1920


• For “[…] the most useful discovery or study in 
the sciences that is of particular relevance to 
human life”


• Chaired by Federal Councillor Guy Parmelin


• The SNSF was mandated as an independent 
organisation to design and conduct the 
evaluation


• Unique opportunity to design new evaluation 
procedures (2018)
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Overview
• Highly structured and transparent procedure


• Anonymous, electronic voting (now fully online)


• Non-academic evaluators


• Anonymised nominations


• Network evaluation


• Pre-evaluation


• Ranking instead of rating


• Data supported Discussions
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Anonymisation

Promi
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Anonymisation

Promi
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Network Evaluation
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Pre-evaluation (ranking)
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Thresholding
(non-anonymous)
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1st Ranking 2nd Ranking Achievements Impact

• Rev 10 
• Rev 11

COIRanking

Rank Ach Imp X

Rev 1 1 1 1 ✗

Rev 2 1 1 1

Rev 3 1 2 1

Rev 4 4 1 1

Rev 5 8 2 1

Rev 6 11 3 3 ✗

2nd Ranking

Theoretical Physics 

Research Topics: 
- By analysing the motion of tiny particles suspended in still water, 

they could calculate the size of the jostling atoms and 
Avogadro’s number 

- By applying quantum theory to light they could explain the 
photoelectric effect 

- Developed the mathematical theory of special relativity 

- They showed that relativity theory leads to the equation E = mc2

35

RH9

Data-supported Evaluation
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Overview
• Highly structured and transparent procedure


• Anonymous, electronic voting (now fully online)


• Non-academic evaluators


• Anonymised nominations


• Network evaluation


• Pre-evaluation


• Ranking instead of rating


• Data supported Discussions
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Laureates

Lars-Erik Cederman

(ETHZ)

2018201920202021

Nicola Spaldin

(ETHZ)

Rudolf Aebersold

(UZH, ETHZ)

Thomas Berger

(Uni Bern)
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The Structure of Research Evaluation

• Evaluation is more like active decision-making and less like 
the revelation of a ground truth


• Formalised processes like a trial by jury can provide 
valuable insights and inspiration


• SciCV successfully piloted a blended CV with the support of 
change management and independent analysis


• The Marcel Benoist Prize Evaluation combines many 
innovations including: structured process, non-academic 
evaluators, anonymisation, pre-evaluation, network 
evaluation, ranking, data-supported discussions
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Thank you!

The work presented here involved many people at the SNSF administrative offices and in 
the National Research Council. In the SciCV and the Marcel Benoist Prize projects these 
include most notably:

Michaela Strinzel

Strategy

Martin von Arx

Biology and Medicine
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The use of 
m etascien ce in  th e 
con text of fun din g
Dr. Cassidy R. Sugimoto
Professor + Tom and Marie Patton School Chair
School of Public Policy
@csugimoto



Portfolio 
management

Process 
evaluation

Policy 
evaluation

Outcome 
evaluation

A brief overview



Scientometrics
• Background in 

information 
science

• Use of large-scale 
quantitative data 
to understand 
science

• Triangulation with 
survey data

National Science Foundation
• Science of Science 

Innovation and Policy 
Program (retitled Science of 
Science: Discovery, 
Communication, and 
Impact)

• Part of the Social, 
Behavioral, and Economic 
Sciences

• 2018-2020 (Trump admin.)

Where am I coming from? 

School of Public Policy
• 30 full-time 

tenure/tenure-track 
faculty

• ST&I, Philosophy of 
science, Energy & 
Environment, 
Cybersecurity

• Joined as head of school 
in 2021



An indicator is a 
measure of a concept. 

In research evaluation, 
that concept should 
represent values. 

The indicators, therefore, 
provides evidence of values, 

but should not replace 
values. 

Indicators can provide 
an assessment of past 
achievements and be 

used to motivate 
future decisions and 

policies. 

How should metascience approaches be employed?

Interdisciplinarity
Diversity
Collaboration

Citations
H-indices
JIFs



PORTFOLIO 
MANAGEMENT



Science mapping (Boyack, SciTech Strategies)

Science mapping 
can distill large 
amounts of 
information into 
easily accessible 
visualizations for 
assessment and 
decision-making



Scientometrics can  be a  
tool to eva lua te th e 
effects  of con cen tra tion



Decline in acceptance rates



Extending the age of funded researchers



Decreasing returns to scale in funding (n. articles)

https://arxiv.org/ftp/arxiv/papers/1602/1602.07396.pdf



Decreasing returns to scale in funding (impact)

https://arxiv.org/ftp/arxiv/papers/1602/1602.07396.pdf



Using government surveys + bibliom etrics
• Survey of Earned Doctorates (SED): annual census of all individuals 

receiving a doctorate from an accredited US institution 

• Survey of Doctoral Recipients (SDR): cross-sectional data collected 
biennially since 1973 surveying all those under 76 in the DRF (from 
the SED)

• Web of Science: 1990-2012 for matches to SDR (1995-2013)
• 12,997 respondents with 114,411 publications
• Last name/first initial; Random Forest models; inclusion of survey data; 

emails as exact matches



Disparities in doctoral graduates



Career trajectories based on publications



Estimated odds ratio of publishing



Receipt of research assistantships



Metascience can  
h elp fun din g 
in s titu tion s  w ith  
portfolio 
m an agem en t by: 

…mapping the current landscape of funding by 
variables of interest (e.g., topic, institution, status); 

…providing evidence of consequences of funding; 

…making decisions about concentration or 
dispersion. 



PROCESS EVALUATION



eLife as a case of consultative peer review (2012-2017)



Outcomes by gender



Outcomes by author order



Do the “peers” in “peer review” matter?



Outcomes by review team composition



Country h om oph ily



Probability of h om oph ily



Factors leading to acceptance



Metascience can  
h elp fun din g 
in s titu tion s  w ith  
process  eva lua tion  
by: 

…identifying barriers to achieving values.



POLICY EVALUATION



Funder mandates 



Funders included in the analysis



Non-subscription

Subscription

APC / subsidy

Self-archiving

Gold OA

Green OA

Toll access

Types of OA



Document object identifier (DOI)

% COMPLIANCE

Calculating compliance
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Funders over time

Scientometrics allows 
you to compare your 
compliance with others
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Value check: why are 
you mandating 
openness? Who is 
served? How does this 
vary by green/gold? 



Effect of 
Finch Report

(2012)?
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Wellcome trust 92% 84% 87% 96% 71% 80% 73% 88% 93% 74% 73% 79% 87%
NIH 93% 86% 79% 87% 73% 75% 84% 76% 74% 59% 81% 71% 87%
MRC 88% 75% 79% 87% 62% 62% 47% 83% 77% 73% 59% 50% 79%
Gates 89% 81% 83% 95% 50% 47% 51% 57% 28% 44% 52% 46% 79%
BBSRC 83% 71% 77% 90% 57% 44% 58% 68% 92% 52% 49% 52% 74%
ESRC 92% 76% 72% 70% 66% 60% 69% 60% 59% 63% 60% 56% 69%
ERC 80% 64% 59% 75% 82% 50% 75% 66% 46% 46% 36% 46% 67%
CIHR 71% 51% 52% 73% 43% 22% 36% 57% 47% 26% 25% 22% 56%
EPSRC 76% 64% 70% 78% 59% 54% 60% 68% 58% 62% 39% 49% 55%
NSF 76% 70% 52% 69% 54% 34% 48% 46% 35% 26% 24% 23% 47%
NSERC 57% 38% 42% 55% 31% 18% 40% 28% 14% 8% 10% 12% 30%
SSHRC 78% 35% 25% 40% 33% 17% 27% 36% 14% 16% 0% 17% 23%

All funded papers 85% 79% 73% 67% 57% 56% 56% 51% 42% 39% 35% 29% 66%

Power of mandates and infrastructure



Metascience can  
h elp fun din g 
in s titu tion s  w ith  
policy eva lua tion  
by: 

…providing the institution with large-
scale analyses of the effectiveness of 
their mandates.



OUTCOME 
EVALUATION



Individual
Rawls’ principles of justice:

• Equality: “each person is to have 
an equal right to the most 
extensive total system of equal 
basic liberties”

• Fairness: “greatest benefit of the 
least advantage”

• Access: “fair equality of 
opportunity”

Collective
• Utilitarian

• “greatest happiness of the greatest 
number” 

Diversity as a value 



Percentage of papers with funding acknowledgement (WoS)

This is the level of all 
funders, but could be 
done as a 
comparative analysis 
between funders. 



Normalized by specialty



Comparisons to 
oth er coun tries
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Egypt 51% 37% 30% -5% 29% 37% 17% 33% 55% -31% -65% 29% 27%
Russian Federation 0% 5% 13% 43% 1% 10% 36% 1% 6% 35% 17% 4% 23%
Pakistan 6% 6% 17% 10% 10% 5% -8% 0% 18% 43% 9% -1% 16%
Ireland -5% -2% -5% -5% -1% 0% 7% -13% 9% -18% -7% -20% 16%
United States 6% 2% 26% -6% 0% -5% 18% -2% -2% 20% 0% -9% 15%
Czechia 1% 9% 6% 29% 1% 3% 61% -2% 7% 12% 35% -4% 15%
New Zealand -3% 1% -7% 1% -3% -8% 10% 24% 5% -13% 2% -6% 15%
Canada 3% 2% 3% -3% -2% -6% 5% -6% 0% 7% -2% -3% 14%
United Kingdom 4% 2% 2% -10% 1% -4% -1% -7% -5% -12% 3% -16% 13%
Israel 5% -1% 1% -16% 3% -2% 1% 5% -5% 9% 6% -16% 12%
Australia 0% 0% -1% -12% 1% -9% 4% -1% -2% -4% 11% -17% 12%
Austria -2% -4% 0% -5% 1% 2% 28% -4% -8% 1% 11% -6% 10%
India -1% 4% 8% -3% 2% 5% 11% 3% 2% 14% 32% 28% 10%
Republic of Korea 8% 4% 1% -2% 4% 1% 10% 1% 2% 19% 9% 6% 8%
South Africa -2% 1% -4% -10% -4% -4% -8% 2% -8% -5% 27% -2% 7%
Singapore 1% 0% -2% -10% -5% -2% 4% 12% 1% 16% 21% -4% 5%
Mexico -4% 2% 1% -8% -2% -4% 17% 1% -2% 18% 30% -12% 5%
Romania -4% 2% -2% 1% 4% 4% 37% -5% 12% 16% -11% 5% 5%
Spain -3% 1% 1% -11% -1% -1% 9% -1% 1% 8% 12% -1% 4%
Germany -2% -3% 0% -13% 0% -6% -6% -4% -5% -3% -2% -9% 4%
Switzerland 9% -1% 4% -11% -1% -11% 4% 1% -7% 1% -5% -10% 4%
Greece -1% -4% 18% -23% 4% 2% -1% -19% 12% 47% 13% -16% 4%
Taiwan 4% 0% 1% -2% 0% 2% -8% -3% 5% -1% 6% -15% 3%
Denmark 0% -2% 0% -6% -4% -8% -4% -3% -4% -11% -8% -15% 2%
China 0% 1% 1% 2% 1% 0% 11% -1% 1% 8% 11% 2% 2%



Gender as an object of study
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Clinical Medicine
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Biomedical Research

No sex

Both
sexes

Female
only

Male
only



Gendered nature of specialties

0% 10% 20% 30% 40% 50% 60% 70%

Microbiology
Biomedical Engineering

Biophysics
Biochemistry & Molecular…

Virology
Microscopy

Cellular Biology Cytology &…
General Biomedical Research

Parasitology
Genetics & Heredity

Embryology
Miscellaneous Biomedical…

Anatomy & Morphology
Physiology

Nutrition & Dietetic
Biomedical Research

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pharmacy
Immunology
Hematology

Pharmacology
Dentistry

Veterinary Medicine
Allergy

Tropical Medicine
General & Internal Medicine

Radiology & Nuclear Medicine
Environmental & Occupational…

Miscellaneous Clinical Medicine
Neurology & Neurosurgery

Ophthalmology
Nephrology

Anesthesiology
Cancer

Pathology
Otorhinolaryngology
Respiratory System

Gastroenterology
Pediatrics

Dermatology & Venerial Disease
Arthritis & Rheumatology

Cardiovascular System
Orthopedics

Endocrinology
Surgery

Geriatrics
Psychiatry

Addictive Diseases
Urology

Obstetrics & Gynecology
Fertility

Clinical Medicine

0% 10% 20% 30% 40% 50% 60% 70% 80%

Health Policy & Services
Social Studies of Medicine

Social Sciences, Biomedical
Nursing

Public Health
Geriatrics & Gerontology

Speech-Language Pathology…
Rehabilitation

Public Health

Both sexes Male only Female only



Gender h om oph ily betw een  auth ors  an d topics



Intersectional h om oph ily in  topics



Case example from ERC project 

Are we funding the “best” 
candidates? Does our 
funding have an “impact”?



# of papers of ERC funded + unfunded researchers
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Consider implications:
--interdisciplinarity (control for 
differences in publication)
--status (junior or senior)



Average relative citations of ERC (un)funded researchers
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Check your values: 
--conservatism (reinforce 
Matthew effect; risk averse)
--innovation (seek new 
entrants, higher risk)



# of patents of funded and unfunded researchers



# of papers of ERC researchers before/after competition
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Funding the already 
established: is growth 
a good indicator? How 
much growth?



Average relative citations of ERC researchers before/after competition
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Improvement of grantees on mean # of patents

Value check: is 
innovation incentivized?



Metascience can  
h elp fun din g 
in s titu tion s  w ith  
outcom e 
eva lua tion  by: 

…measuring outcomes according to 
values; 

…providing large-scale comparisons of 
impact of funding.



Science funding is a critical actor in the 
scientific system. Funders must 

acknowledge their roles and 
understand the context. Metascience

is a useful tool for contextualization.

Science funding should be done scientifically. 
Funders collect data that they rarely employ for 
evidenced-based decision making. They should 
either develop skills internally or consult to utilize 

these data effectively to improve funding. 

Funding should reinforce values and serve 
society. Whether public or privately funded, 
organizations should examine their values 

and whether their investments are maximized 
for the greatest good. Metascience creates 
analytic instruments to match values to 

evidence.

Metasciences are inclusive of all fields that 
study science, including from historical and 
sociological perspectives. The best studies 
are those that triangulate evidence from 
a variety of approaches and include key 

stakeholders in processes of co-
creation.  

Concluding thoughts



Thank you! Questions?
…and thanks to Dr. Vincent Larivière
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