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Presenter
Presentation Notes
Original submitted title and abstract:

A Basket of Metrics for Research Evaluation
Increasingly, institutions are interested in tracking and reporting on research outputs to understand their strengths, set goals, chart progress, and make budgetary decisions.  Universities globally are, more and more, investing in an evidence-based approach to develop a clear understanding of their position and progress.  When used correctly, research metrics, together with qualitative input, offer a balanced, multi-dimensional view for decision-making.  While metrics help illuminate the impact of research outputs, they can be a challenge for researchers, research development professionals, and other research leaders unfamiliar with when best to use which metrics.  And importantly, when research metrics are misunderstood they have the potential to be misused, becoming a serious point of contention.  This session will provide an overview of four levels of research metrics—institutional (rankings); journal (e.g., CiteScore); article (e.g., citations); and author (e.g., H-index)—to guide university decision makers to assemble the most appropriate “basket of metrics” for their institutions’ research evaluation needs.  


The need for research metrics are is pervasive, to support research institutions and researchers 
There are different types of metrics 

Elsevier is evolving our research metrics strategy to empower scholars/researchers to claim the narrative of what they do and why it matters
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Analyze the 
strengths of 

research at the 
institution 

Determine 
where research is 
a good potential 

investment 

Demonstrate 
ROI (Return On 
Investment) of 

research money 

Identify rising 
stars amongst 

the early career 
researchers 

Tell a better 
narrative about 
everything that 
is happening 
with research 

Research Metrics Can Be Used to… 
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 3 

Different Researchers Have Different Needs for Metrics 
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Research Metrics Throughout the Research Process 

 4 

Presenter
Presentation Notes
Metrics for Academic Institutions

Source: Elsevier SciVal Handbook
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Diverse Needs for Metrics 
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Theme Sub-theme Metrics in areas of 

A. Funding Awards 
Can I support my research? 

Number, monetary value and duration of awards 

B. Outputs Productivity of research outputs 
How productive am I? 

Number, types and growth of outputs (e.g. articles, books, 
research data, works of art) 

Visibility of communication channels 
What is the impact of the channels that my outputs 
are published in? 

Impact of communications channels published in (e.g. citation 
impact of journals, visibility of data repositories and blogs, 
prestige of conferences, status of books publisher, 
accessibility of channel) 

C. Research 
Impact 

Research influence 
How are my outputs used in academia? 

Views (usage) impact, citation impact 
Research reputation: awards, prizes 
Altmetrics: scholarly activity and scholarly discussion 

Knowledge transfer 
How are my outputs used in industry? 

Commercial use (e.g. number of patents, licenses, and spin 
outs; extent of consultancy work), translational research 

D. Engagement Academic network 
How good is my collaboration network within 
academia? 

Collaboration: geographical, cross-sector, cross-disciplinary 
Network: number of collaborators, centrality, connectedness, 
geographical extent 
Crowd-sourcing: collect and analyze data, raise funding 
(through academic and wider networks) 

Non-academic network 
How good is my collaboration network outside 
academia? 

Expertise transfer 
How do I transmit knowledge to others within 
academia? 

Who supervised me, and who have I supervised? Where are 
alumni working? Editorships and peer review (frequency and 
quality for journals, books and funders). Teaching metrics 

E. Societal 
Impact 

Societal Impact 
What is my wider impact? 

Direct and indirect impact on general public’s well being and 
understanding of research (e.g. influence on policy, 
improvements in health care and outcomes of medical 
interventions, altmetrics: social impact and media mentions) 
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Diverse Needs for Metrics…and Diverse Entities 
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Metric theme Metric sub-theme 

A. Funding Awards 

B. Outputs Productivity of research outputs 

Visibility of communication 
channels 

C. Research 
Impact 

Research influence 

Knowledge transfer 

D. Engagement Academic network 

Non-academic network 

Expertise transfer 

E. Societal 
Impact 

Societal Impact 
Policy 

 
 
 

Outputs 
e.g. article, research 

data, blog, 
monograph 

 
Custom set of 

outputs 
e.g. funders’ output, 

articles I’ve 
reviewed 

 
Researcher or 

group 
 

Institution or 
group 

 
Subject Area 

 
Serial 

e.g. journal, 
proceedings 

 
Portfolio 

e.g. publisher’s title 
list  

 
Country or group 
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Examples of Metrics 

Journal Level 
• CiteScore 
• Journal Impact 

Factor  
• Scimago Journal  

Rank (SJR)  
• Source 

Normalized  
Impact Per Paper 
(SNIP)  

Article Level 
• Citation Count 
• Citations per paper 
• Field-Weighted 

Citation Impact (FWCI) 
• Outputs in top quartile 
• Citations in policy and 

medical guidelines 
• Usage 
• Captures, e.g. 

bookmarking 
• Mentions 
• Social media 

Researcher Level 
• Document Count 
• h-Index 

Presenter
Presentation Notes
For more information refer to “Librarian Quick Reference Cards for Research Impact Metrics”
https://libraryconnect.elsevier.com/articles/librarian-quick-reference-cards-research-impact-metrics
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SciVal Metrics 

Productivity metrics 
Scholarly Output 
Outputs in Top Percentiles 
Publications in Top Journal Percentiles 

Citation Impact metrics 
Citation Count 
Citations per Publication 
Cited Publications 
Number of Citing Countries 
h-indices (h, g, m) 
Field-Weighted Citation Impact 
Citing-Patent Count 
Patent-Cited Scholarly Output 
Patent-Citations Count 
Patent-Citations per Scholarly Output 

Disciplinarity metrics 
Journal count 
Journal category count 

Collaboration metrics 
Collaboration (geographical)  
Collaboration Impact (geographical) 
Academic-Corporate Collaboration 
Academic-Corporate Collaboration 
Impact 
 

Slice and dice your data from multiple angles to identify your core strengths and 
weaknesses  

Usage metrics (Trends module) 
Views Count 
Views per Publication 
Field-Weighted Views Impact 
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Users in Different Countries Select Different Metrics 

Metric  World Australia Canada China Germany  Japan United 
Kingdom 

United 
States 

Field-Weighted Citation 
Impact 1 1 1 3 2 4 3 1 

Outputs in Top Percentiles 2 2 3 1 4 1 1 6 

Publications in Top Journal 
Percentiles 3 4 2 2 6 2 2 5 

Collaboration 4 6 6 5 1 3 5 7 

Citations per Publication 5 3 7 6 3 5 4 3 

Citation Count 6 5 5 4 8 6 6 2 

h-indices 7 7 4 8 7 7 7 4 

Usage of metrics available in SciVal’s Benchmarking module from 11 March 2014 to 28 June 2015. 
A partial list of the metrics available at that time is shown, focusing on the most frequently-used. Scholarly Output it 
excluded since this is the default. 
Note that recently added metrics based on e.g. media mentions and awards data were not available at this time and so are 
not represented in this analysis. 
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Types of Research Output 

Presenter
Presentation Notes
Plum Analytics customers measure many types of research output.  While articles are still the largest component, they are only just over 50% of everything considered research output.

How Plum Analytics Customers Define Research Output
http://plumanalytics.com/learn/about-artifacts/

All 67 artifact types:
abstracts
articles
audio files
bibliographies
blogs
blog posts
books
book chapters
brochures/pamphlets
cases
catalogues
clinical trials
code/software
collections
commentaries
conference papers
corrections
data sets
designs/architectural plans
editorials
exhibitions/events
expert opinions
file sets
figures
government documents
grants
guidelines
images
interviews
issues
journals
learning objects
lectures/presentations
letters
live performances
manuscripts
maps
media files
musical scores
newsletters
news
online courses
papers
patents
policy
posters
preprints
press releases
projects
recorded works
reference entries/works
reports
research proposals
reviews
retractions
speeches
standards
syllabi
technical documentation
textual works
theses/dissertations
videos
visual arts
volumes
web pages
web resources
other
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Presenter
Presentation Notes
http://colehousedigital.com/happens-online-60-seconds-infographic/
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Metrics that update in 
real time provide a 
Feedback Loop 

Feedback  
loops help  

change  
behavior. 
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2-5 
years 

Idea 

Blog Post ? 
years 

Grant 

Conference 

3-5 
years 

Video 

Citations 

Metrics timeline:  
From Idea to Impact 

It can take at least 2 - 5 years 
from idea to a published 

peer-reviewed journal article 

Old Paradigm New Paradigm 

Due to the pace of scholarly 
publishing, it takes another 3 - 5 
years from the time the work is 
published to get to critical mass 

of citation counts 

From idea to measurable  
citation counts can take 

5 - 10 years 

Metrics 
available 

immediately 

citation counts 

presentation view 

share 

save reference 
bookmark 
PDF download 

click 

video play 

dataset download 

citation counts 

tweet 

Publication 
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ACI 
Amazon 
Airiti 
bepress 
bit.ly 
CABI 
CrossRef 
Delicious 
Dryad 
dSpace 
DynaMed Plus 
EBSCO 
ePrints 

Facebook 
figshare 
Github 
Goodreads 
Google+ 
Mendeley 
NICE (UK) 
OJS Journals 
PLOS 
PubMed 
PubMed Central 
Reddit 
RePEc 

SciElo 
Scopus 
SlideShare 
SourceForge 
SSRN 
Stack Exchange 
Twitter 
USPTO 
Vimeo 
Wikipedia 
Worldcat 
(OCLC) 
YouTube 
 
 

DMP 

Sources of Metrics 

Presenter
Presentation Notes
http://plumanalytics.com/learn/about-metrics/
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Identifying Research 

• DOI 
• URL 
• OCLC ID 
• ISBN 
• SSRN 
• Scopus Author ID 
• ORCID iD 
• VIVO Author ID 
• VIMEO Video ID 
• YouTube Video ID 
• Slideshare Slideshow ID 
• RSS Link 

 

Presenter
Presentation Notes
Tracking anything is a challenge.  To track research output, you need a way to identify it.  The Digital Object identifier (DOI) has been widely adopted to track articles, and now for research data as well.  In addition, Plum Analytics tracks as many identifiers as possible, incld ISBNs for books, SlideShare IDs for presentations, YouTube IDs for videos, and so much more.



|     17 |     17 |     17 

Plum Analytics – Plum Goes Orange  

Presenter
Presentation Notes
Plum Analytics provides the most comprehensive set of research metrics via their product PlumX. PlumX tracks altmetrics, but also traditional metrics such as Usage and Citations.

Alternative metrics, or “altmetrics” as they are more commonly known, are redefining how the research community measures impact. By joining Elsevier, more researchers and institutions will be able to use them. When Plum Analytics started gathering the data created when people interact with research online,
we quickly realized we needed a way to provide meaningful information and analysis. To accomplish this we created five categories, each of which tells a different story: Usage, Captures, Mentions, Social Media and Citations…
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USAGE 
(clicks, downloads, views, 

library holdings, video plays) 
CAPTURES 

(bookmarks, code forks, favorites, 
readers, watchers) 

MENTIONS 
(blog posts, comments, reviews, 

Wikipedia links) 

SOCIAL MEDIA 
(+1s, likes, shares, tweets) 

CITATIONS 
(citation indexes, patents, 

clinical, policy) 

Categorizing Metrics for Analysis 

Presenter
Presentation Notes
http://plumanalytics.com/learn/about-metrics/

To make sense of a lot of metric data, PlumX creates meaningful categories.

CITATIONS: the traditional measure of research impact
USAGE: the most sought- after metric after citations
CAPTURES: a leading indicator of citations
MENTIONS: where people are truly engaging with the research
SOCIAL MEDIA: tracks the promotion and buzz of research

Categorizing the metrics gives you powerful information that is:

Detailed – at the Artifact Level Researchers create many research outputs, from presentations and posters to articles. You can track impact for all of these outputs, also called artifacts.

Timely -- It takes 3-5 years for a critical mass of citations. By using new metrics you immediately start to see how new research is used.

Visible -- Who is using your research is now more visible. Who is downloading it, who bookmarks it, who
is promoting it through Twitter, etc.

Compare Like with Like
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How Do You Measure Research Output 
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PlumX is Comprehensive 

Presenter
Presentation Notes
How comprehensive is PlumX?
• Over 52 million research output artifacts
• 67 di erent types of research output
• Over 4 million books
• 9.4 billion individual interactions with research
• Only 4.7% of the metrics come from Social
Media…there are lot of other interactions
• Artifacts with a Wikipedia Mention = 17.6+
million
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• Visualizes scholarly 
engagement 

• Includes 5 categories of 
metrics 

• Designed to communicate 
engagement without a score  

The Plum Print 
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PlumX Metrics Integration 
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Golden Rules for Using Research Metrics 

Use both qualitative and 
quantitative input into your 

decisions 

Use more than one research 
metric as the quantitative input 

Using multiple metrics drives desirable 
changes in behaviour  

There are lots of different ways of 
being excellent 

A research metric’s strengths can 
complement the weaknesses of others 

Combining both approaches will get 
you closer to the whole story 

Valuable intelligence is available from 
the points where these approaches 

differ in their message 

This is about benefitting from the 
strengths of both approaches, not 
about replacing one with the other 

Presenter
Presentation Notes
Give a balanced, multi-dimensional view
Golden Rule 2 directs our research metrics strategy

When used with common sense, research metrics  together  with qualitative input give a complete, balanced, multi-dimensional view of performance

[Click] – first rule is to never use research metrics alone to guide you to a decision; always use them in combination with qualitative input, such as peer review, or picking up the phone / walking down the corridor to ask an expert. Likewise, we also advocate never using qualitative input on its own without quantitative.
[First grey bubble] – emphasise that this is not about replacing peer review with research metrics. It is about combining both approaches, so that they can reinforce each other.
[Second grey bubble] – neither approach alone tells the whole story. The data, and metrics derived from the data, reflect one true version of research, based on outputs produced by researchers, but they can never tell you the whole truth – why has this article started to be cited after 15 years? Why is this researcher so well thought of when they have never been a first author? Etc. Likewise though, qualitative input cannot tell you the whole truth – it is based on personal experience and that can never be all encompassing. It’s best to use both together.
[Third grey bubble] – sometimes, research metrics may give a different impression than qualitative input. This is to be expected on occasion. This doesn’t mean that one type of input is wrong – there they differ, this is a signal to dig in further. If an output metric shows a drop in publications – why? Could be parental leave, but could also be moving labs and taking a while to set up, or changing groups, or an interlude for a commercial collaboration – all valuable to know.

[Click] – the second rule is, for the quantitative input, always use at least 2 research metrics. 
[First grey bubble] – every research metric, whatever it is, however fantastic it seems, has weaknesses. Other research metrics will be able to address these weaknesses. A common starting point is Field-Weighted Citation Impact, because it accounts for different behaviors of disciplines, and document types, as well as over time; it is a very useful metric, with 1 being world average, above 1 above world average. But it doesn’t give any impression of the magnitude of what e.g. 1.5 means (5 citations per document? 25 citations per document?), and it has a complex method. If you use this in combination with straightforward Citations per Publication, then you can easily address these weaknesses.
[Second grey bubble] – it’s not enough to use different types of citation metrics. There are lots of ways of a serial being excellent (and we’ll come on to this in a moment) – it could be very international in its content or audience, it could attract content from corporate, it could be discussed in social media and be featured often in mass media. You’d ideally want to be able to see excellence in all these, and other, forms. Multiple metrics based on different types of data will let you do this.
[Third grey bubble] – this also prevents unintended, undesirable changes in behaviour. If you use one metric, people will optimise their performance according to that metric (they’re only human!) – measuring output alone lead to salami slicing; only using the Impact Factor leads to serials strategies that are focused strongly on increasing this metric, perhaps at the cost of other desirable strategies. But if you use 2 or 3 metrics, it is very difficult to see how anyone can change their behavior to optimise on all of them – except by doing genuinely better, which is an outcome you’d probably want.
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Responsible Metrics 

• 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, and using a variety of 
indicators to support diversity across the research system  

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

http://www.hefce.ac.uk/pubs/rereports/year/2015/metrictide/ 
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Mechanisms for Gathering Metrics is Important 

Describe all 
known limitations 

of the data. 

Provide a clear 
definition of 
each metric. 

Describe how 
data are 

aggregated. 

Detail how 
often data are 

updated. 

From the NISO Code of Conduct for altmetrics 

Presenter
Presentation Notes
See more at: http://plumanalytics.com/niso
http://www.niso.org/news/pr/view?item_key=72abb8f785b18bbe2cdfdb8b6a237c21f75e6a2f
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Summary 

Both qualitative and quantitative metrics are needed to 
fully describe research performance 

Use more than one metric when making decisions and 
determinations  

Diverse and evolving set of metrics for different needs, 
themes, entities and  outputs 

Categorize metrics for analysis, compare like with like 

Select metrics based on goals and timeliness to create a 
feedback loop for researchers 
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• Key performance indicators that showcase distinctive 
strengths of research institutions 

• Help students select their university of choice, faculty to 
make career decisions, and university leaders to discuss 
strategic priorities 

• Accuracy and integrity are crucial 
• Must deploy a range of techniques – both qualitative and 

quantitative  

A Final Note: Global University Rankings 

Presenter
Presentation Notes
Rankings provide a more complete picture of worldwide research
https://www.elsevier.com/connect/rankings-provide-a-more-complete-picture-of-worldwide-research 

Scopus data used in:
Times Higher Education (THE) World University Rankings
QS rankings
US News rankings
ShanghaiRanking Consultancy (SRC) Global Ranking of Academic Subjects 
ShanghaiRanking Consultancy (SRC) Best Chinese University Ranking
Financial Times' MBA Ranking 
Maclean’s Canadian
NSF Science and Engineering Indicators (SEI) 
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www.elsevier.com/research-intelligence 

Thank you 

Email  H.Falk-Krzesinski@Elsevier.com  
Mobile +1 847-848-2953 
Twitter @hfalk14 
LinkedIn http://www.linkedin.com/in/hollyfk  
ORCID 0000-0001-8112-2445 

mailto:H.Falk-Krzesinski@Elsevier.com
http://www.linkedin.com/in/hollyfk
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