
Responsible metrics for science 

Stellenbosch, 2 November 2016 
Paul Wouters 



➡ discrepancy between evaluation criteria and the social 
and economic functions of science 
 

➡ evaluation methods (esp. qualitative) have not 
adapted to increased scale of research 
 

➡ available quantitative measures are often not 
applicable at the individual level 
 

➡ lack of recognition for new types of work that 
researchers need to perform  

Evaluation Gap 



Principles for 
current metrics 
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Across the research 
community, the 
description, 
production and 
consumption of 
‘metrics’ remains 
contested and open 
to 
misunderstandings.  
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The Leiden Manifesto 
• Quantitative evaluation should support expert assessment. 

• Measure performance in accordance with the research mission. 

• Protect excellence in locally relevant research 

• Keep data collection and analytical processes open, transparent and simple. 

• Allow for data verification 

• Account for variation by field in publication and citation practices 

• Data should be interpreted taking into account the difficulty of credit 
assignment in the case of multi-authored publications.  

• Base assessment of individual researchers on qualitative judgment. 

• False precision should be avoided (eg. the JIF).   

• Systemic effects of the assessment and the indicators should be taken into 
account and indicators should be updated regularly 
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Diana Hicks (Georgia Tech), Paul Wouters (CWTS), Ismael 
Rafols (SPRU/Ingenio), Sarah de Rijcke and Ludo Waltman 
(CWTS) (2015) Nature 520: 429–31. doi:10.1038/520429a   



http://www.hefce.ac.uk/rsrch/
metrics/ 



Responsible metrics 

Responsible metrics can be understood in terms of: 

• Robustness: basing metrics on the best possible 
data in terms of accuracy and scope; 

• Humility: recognizing that quantitative evaluation 
should support – but not supplant – qualitative, 
expert assessment; 

• Transparency: keeping data collection and 
analytical processes open and transparent, so that 
those being evaluated can test and verify the results; 

• Diversity: accounting for variation by field, using a 
variety of indicators to reflect and support a plurality 
of research & researcher career paths; 

• Reflexivity: recognizing the potential & systemic 
effects of indicators and updating them in response. 



But we need 
more data 
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Research leaders need more, not less, 
strategic intelligence 

• Increasing demand for information about research: 
– hyper competition for funding 

– globalization 

– industry – academic partnerships 

– interdisciplinary research challenges 

– institutional demands on research & university management 

• Increased supply of data about research: 
– web based research 

– deluge of data producing machines and sensors 

– increased social scale of research: international teams 

– large scale databases of publications, data, and applications 
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New trends in assessment 

• Increased bibliometric services at university level 
available through databases 

• Increased self-assessment via “gratis bibliometrics” 
on the web (h-index; publish or perish; etc.) 

• Emergence of altmetrics 

• Increased demand for bibliometrics at the level of 
the individual researcher 

• Societal impact measurements required 

• Career advice – where to publish? 
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Key challenges in research 
information system building 

• Will the information infrastructure contain high quality 
data and indicators? 

• Will it enable and support context- and mission-sensitive 
research assessments? 

• Will it enable application of research information for 
primary research purposes (eg in VREs)? 

• Will the public sector remain master in its own house or 
will it hand over control to the private sector? 

• Will it be possible to truly open up the research agenda to 
all stakeholders – open science in a democratic society? 
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Open Science 
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Measuring is changing 

• What counts as excellence is shaped by how we measure 
and define “excellence” 

• What counts as impact is shaped by how we measure 
and define “impact” 

• Qualities and interactions are the foundation for 
“excellence” and “impact” so we should understand 
those more fundamental processes first 

• We need different indicators at different levels in the 
scientific system to inform wise management that 
strikes the right balance between trust and control 

• Context crucial for effective data standardization 
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Ambitions for Open Science 

• More comprehensive measurement of traditional 
scientific publications (eg Mendeley) 

• Recognizing and capturing the diversity of scientific 
output including new forms (eg software and blogs) 

• Opening up the whole scientific publication system 
(open access) and more interactive communication 

• Opening up the very core of knowledge creation 
and its role in higher education and innovation 
(participatory science) 
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Responsible Metrics for Open Science 

• EU Expert Group on Altmetrics, chaired by James 
Wilsdon 

• Aim: to develop a framework for responsible 
metrics and altmetrics for research management 
and evaluation, which can be incorporated into the 
successor framework to Horizon 2020 

• Call for evidence: 
https://ec.europa.eu/research/openscience/index.cfm?pg=alt
metrics_eg  

• A new type of metrics for a new type of science 
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https://ec.europa.eu/research/openscience/index.cfm?pg=altmetrics_eg
https://ec.europa.eu/research/openscience/index.cfm?pg=altmetrics_eg
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Context counts 

• Responsible metrics is not supposed to be a 
universal standard 

• Responsible metrics should be responsive and 
inclusive metrics 

• Measuring means changing 

• The context shapes what responsible metrics 
means: 
– the urgency of social problems (poverty, inequality, 

unemployment and corruption) 
– local research and educational missions 
– the local appropriation of “the global” 
– the values embedded in the policies and communities 
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