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Why Use Alternative Indicators for the

Impact

of Academic Publications?

 Counts of citations from journal articles:

— don’t ref
— don’t ref
— don’t ref
— don’t ref

ect commercial or societal impact

ect arts and humanities impact

ect educational use

ect national impact in some countries

and fields
— slow to accumulate

e Can alternative indicators fill these gaps?



Examples of Alternative Indicators

Educational impact: syllabus mentions, \,\,
downloads

Public interest or engagement: Tweets, Blog Adsv

citations, web mentions(?)

Health impact: F1000 “Changes clinical practlce
labels, NICE guideline mentions

Organisational impact: PDF/doc/policy citations

Commercial impact: patent citations

Arts & humanities impact: Google Books
citations, web mentions(?)

o - 0 -
Early academic impact: Mendeley readers



{, Dimensions Blogged by 4

Tweeted by 41

On 2 Facebook pages
Referenced in 1 Wikipedia pages
Mentioned in 1 Google+ posts
Reddited by 1

Data
SO u rCeS Title, Author(s), Bibliographic refel I

The Altmetrics Collection
Jason Priem, Paul Groth, Dario Ta . 144 readers on Mendeley

2012, PLoS OME - Article 2 readers on CitelULike
. See more details | Close this
Citations B3 hﬁ.ltmc:ric g5

 For small-scale evaluations can look up many
indicator values online

— Commercial indicator providers: Altmetric.com,
ImpactStory.org, Plum Analytics

 Automated collection with Webometric Analyst
(free at: http://lexiurl.wlv.ac.uk)



http://lexiurl.wlv.ac.uk/

Data Sources: Webometric Analyst

http://lexiurl.wlv.ac.uk. free

# Webometric Analyst

File 5. Engine 5. Options

MakeSearches] Utilities Text Tab-sep Metworks Services Citations Reports Blogs

Web ] YouTube ] Twitter M

Mendeley reader
Mendeley Searches

Help on using Mende
Can use files saved fn

Author list format: Va
v Llse author last n

Max authors to lwawes ue YUTIY |

Make major blog (or other site) searches for a set of Scopus/Wo5/Other journal articles or be
Make Wikipedia searches for a set of Scopus/Wo5/Other journal articles or books

Make Google Patent searches for a set of Scopus/Wo5/Other journal articles or books

Make PowerPoint searches for a set of Scopus/Wo5/Other journal articles or books

Make syllabus searches for a set of Scopus/Wo5/Other journal articles or books

Make Web searches for a set of Scopus/Wo5/Other journal articles or books

Make Grey literature searches for a set of Scopus/Wo5/Other journal articles or books

Make Amazon book page searches (not for indicators)
For the most results, include both DOls and

[ publication info (title, authors etc.) in the
source file. Mote: search
Also remaove
1 Minimum number of words in title to search Authors must be listed as: aﬂu ble EdF'E{
- skip titles with less words last name, comma, first name or initials LETIES ao
Submit decument quenies and do not directly Searches w
Search for Publications (4P v1) submit document title, authors etc. Searches w

Thank you Mendeley! Your data and API are fantastic! -This maxim



http://lexiurl.wlv.ac.uk/

Data Sources: Altmetric.com

Convenient source of multiple indicators, many
difficult to collect individually.

Give data free for researchers or collect via W.A.

Altmetric score of 962 X

. Picked up by 47 news outlet(s)
Blogged by 15
Tweeted by 477

On 30 Facebook page(s)
Referenced in 4 Wikipedia pages
Mentioned in 18 Google+ post(s)
Reddited by 2

Dimensions.ai, with Mentioned in 1 Q&A thread(s)
citation counts

Also free via




Data Sources: Plum Analytics
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Disadvantages of Alternative Indicators

e Easy to manipulate
— No quality control
— Users often anonymous (& no evidence trail)

— Easy to pay someone to inflate the numbers (except:
F1000; web news media citations?) .

e Accidental manipulation "é"ﬂ'

— Viral tweets for articles with funny titles
— Lecturers promoting their own works to their students
e Reflect the actions of a biased subset of users

— E.g., younger researchers are more likely to use social
web sites ©

=2



Testing: correlation with citations

» Positive correlations give evidence:

—that alternative indicators are not
random

—that alternative indicators are related
to scholarly communication

—of the extent to which alternative
indicators behave similarly to citations

See Sud & Thelwall (2014) for more evaluation methods discussions



Early impact: Mendeley Readers

Mendeley readership counts correlate strongly (0.5-0.7:
medicine, science) or moderately (0.3-0.5: social science &
humanities) and positively with citations for articles in
almost all research fields:

web of science 200: Clinical medicine, engineering and technology,
social science, physics, chemistry ohammadi, thelwall, Haustein, & Larivire, 2015),
psychology, social sciences, education, library and
information science, business, philosophy, history,
linguistics and religion (vohammadi & Theiwal, 2014, Web of Science
2005'2011 (Zzahedi, Costas, & Wouters, 2014); 325 SCOpUS f|e|d5 (Thelwall, 2017)

Mendeley readership counts occur about a year before
citations and are easy to collect (mewa, 2017 but reflect mainly
scholarly impact.

oy 1l
Ehsan Mohammadi _‘.j Zohreh Zahedi




Tweets: Empirical Evidence

Tweets tend to very weakly correlate with
citations but don’t reflect public interest

 Tweet counts often have very low positive
correlations with citation counts (Haustein, et al., 2014)

e Tweets weakly associate with citations in
PubMed articles even when there is no positive
CO rre | atiO n (Thelwall, Haustein, Lariviere, & Sugimoto, 2013)

e Article tweets are typically just titles or highlights
and links — probably mainly from other scholars

(Thelwall, Tsou, Weingart, Holmberg, & Haustein, 2013)

Early tweets correlate with later downloads and
citations for arXiv preprints (shuai, pepe, & Bollen, 2012) €D




Discussion/Social Impacts

Many indicators correlate significantly and
positively with citation counts for PubMed
articles but are too rare to be used to evaluate

typical articles:
 Facebook wall posts, Google+, Reddit, Pinners,

[ ]
L I n ke d I n (Thelwall, Haustein, Lariviére, & Sugimoto, 2013; see also: Costas, Zahedi, & Wouters, 2014; Zahedi, Costas, & Wouters, 2014)

¢ AI SO b I OgS (Shema, Bar-llan, & Thelwall, 2014)

Altmetric.com data




o

Health indicators have substantial value but are
only available for a minority of articles:

 F1000 judge ratings correlate significantly and
positively with citations ...,
but not for ecology articles wardie, 2010)

e Citations in NICE clinical guidelines correlate
with academic citations (Thelwall & Maflahi, 2016)

Health Impacts




Arts & Humanities Impacts

Several indicators correlate significantly with
traditional citations and are particularly suitable
for arts and humanities research — but are a bit
tricky to gather

e Google Books citations (kousha & Thelwall, 2015)
 Worldcat.org library holdings (white, Boell, et al. 2009)

e Amazon book reviews ousha & Thelwall, 2016)

S

Kayvan Kousha



Alternative Scholarly Impact

 Google Scholar, Microsoft Academic,
Dimensions.ai and ResearchGate all harvest
citations from the web and report citation counts

e May be able to better reflect national
contributions to research than WoS or Scopus,
but no evidence of this yet

e Can identify early citations better than WoS and
Scopus (Thelwall & Kousha, 2017; Kousha,
Thelwall, & Abdoli, 2018; Thelwall & Kousha,
2018).



Commercial Impact

Citations from patents to academic research can
give evidence of the commercial utility of research

* Correlate weakly with academic citations (rijssen, Butler
& van Leeuwen, 2000)

 Not appropriate in many subject areas that rarely
patent.

e A maximum of 10% of academic articles attract
patent citations, even in the most patentable
areas



Educational Impacts Y

Syllabus mentions are evidence that publications
are recommended for students

* Can count online syllabus mentions with simple
Google queries, e.g.,
— Syllabus “Knowledge sourcing by
foreign multinationals patent

citation analysis 1n the US
semiconductor industry” site:edu

* Correlate significantly and positively with WoS
citations to articles (ousha & theiwat, 2008)

Kayvan Kousha E'\ '


https://www.google.co.uk/search?num=100&safe=off&rlz=1C1DVCP_enGB425GB425&espv=2&q=Syllabus+%E2%80%9CKnowledge+sourcing+by+foreign+multinationals:+patent+citation+analysis+in+the+US+semiconductor+industry%E2%80%9D+site:edu&oq=Syllabus+%E2%80%9CKnowledge+sourcing+by+foreign+multinationals:+patent+citation+analysis+in+the+US+semiconductor+industry%E2%80%9D+site:edu&gs_l=serp.12...30960.30960.0.32435.1.1.0.0.0.0.0.0..0.0....0...1c.1.64.serp..1.0.0.TxV26WHqQPk
https://www.google.co.uk/search?num=100&safe=off&rlz=1C1DVCP_enGB425GB425&espv=2&q=Syllabus+%E2%80%9CKnowledge+sourcing+by+foreign+multinationals:+patent+citation+analysis+in+the+US+semiconductor+industry%E2%80%9D+site:edu&oq=Syllabus+%E2%80%9CKnowledge+sourcing+by+foreign+multinationals:+patent+citation+analysis+in+the+US+semiconductor+industry%E2%80%9D+site:edu&gs_l=serp.12...30960.30960.0.32435.1.1.0.0.0.0.0.0..0.0....0...1c.1.64.serp..1.0.0.TxV26WHqQPk
https://www.google.co.uk/search?num=100&safe=off&rlz=1C1DVCP_enGB425GB425&espv=2&q=Syllabus+%E2%80%9CKnowledge+sourcing+by+foreign+multinationals:+patent+citation+analysis+in+the+US+semiconductor+industry%E2%80%9D+site:edu&oq=Syllabus+%E2%80%9CKnowledge+sourcing+by+foreign+multinationals:+patent+citation+analysis+in+the+US+semiconductor+industry%E2%80%9D+site:edu&gs_l=serp.12...30960.30960.0.32435.1.1.0.0.0.0.0.0..0.0....0...1c.1.64.serp..1.0.0.TxV26WHqQPk
https://www.google.co.uk/search?num=100&safe=off&rlz=1C1DVCP_enGB425GB425&espv=2&q=Syllabus+%E2%80%9CKnowledge+sourcing+by+foreign+multinationals:+patent+citation+analysis+in+the+US+semiconductor+industry%E2%80%9D+site:edu&oq=Syllabus+%E2%80%9CKnowledge+sourcing+by+foreign+multinationals:+patent+citation+analysis+in+the+US+semiconductor+industry%E2%80%9D+site:edu&gs_l=serp.12...30960.30960.0.32435.1.1.0.0.0.0.0.0..0.0....0...1c.1.64.serp..1.0.0.TxV26WHqQPk

Other Impacts

General impact — count how often a document
is mentioned anywhere on the web

Can combine with content analysis for small
scale analyses to find out why the publications
were mentioned online.

e \WWeb mentions (aughan & shaw, 2003 O URL citations

(Kousha & Thelwall, 2007)

e Policy or general impact: Grey literature online
citations (PDF, dOC) (Wilkinson, Sud, & Thelwall, 2014) PO“CV
citations



Do altmetrics predict future citations?

regression

N

Altmetric.com scores Scopus citations

| |

| |
%2%5 2016 2017

Publications assessed




Linear regression results dP

For 29 out of 30 fields, 2015 Altmetric.com
data significantly predicted 2017 Scopus
citation counts

Mendeley reader counts always a statistically
significant predictor

Other indicators sometimes statistically
significant predictors (never: Connotea, F1000)

Altmetric.com scores from 2015 “explain”
about 20% of citation scores from 2017

Altmetric.com scores Scopus citations

{ d

2015 | 2016 2017




Altmetric.com & CiteScore regression
Percentage of variance explained (R?)

The optimal com

oination of data to predict future

citation counts is|CiteScore and Altmetric.com|data
Independent variables R?

Altmetric | Altmetric ||Altmetric,

without with Mendeley,| | CiteScore
Field Articles | Mendeley | Mendeley ||CiteScore || only
Agronomy & Crop Sci 1251 9% 23% 36% 26%
History 1532 5% 24% 35% 27%
AgIng 1557 7% 25% 30% 12%
Accounting 542 4% 23% 35% 25%
Bioengineering 2061 15% 22% 43% 34%
Analytical Chemistry 1736 5% 15% 28% 19%

922

Artificial Intelligence

2%

20%

29%

18%




Evidence Summary

Empirical evidence that many alternative indicators
correlate with citations

Mendeley is FANTASTIC for early impact
Twitter is very weak — not suitable for evaluations

A range of other alternative indicators are rarer than
Mendeley and Twitter and weaker than Mendeley

Little evidence of the type of impact that altmetrics
reflect, except

— Mendeley = citations?

— Twitter = publicity/online attention?

— Syllabus mentions = educational impact

— Health-specific indicators



Future research needed

e Test the value of indicators for different
countries and languages

* Test new indicators (e.g. Weibo)

 Pragmatic analyses — whether using
alternative indicators is useful in practical
applications.



2. Alternative Indicators in Research
Evaluations of Research Groups or

Funders
e Choose relevant alternative indicators

e Need to field normalise in order to allow fair
comparisons

— Because some fields cite a lot more than others
(longer reference lists, shorter publication delays)

* Need to year normalise in order to allow fair
comparisons

— Because older articles have had longer to attract
citations and mentions



Field normalised indicators

e MNLCS (Mean Normalised Log-transformed Citation
Scores) for Mendeley readers (or citations, tweets)
— Citation rate compared to world average for the field and
year

— Not affected by skewed citation counts

e EMNPC Equalised Mean-based Normalised Proportion
Cited for all other alternative indicators

— Proportion cited compared to the world average for the
field and year

 Both of the above produce a single number, where 1
is the world average and > 1 signifies above world

daverage

¢;: scores.af papers produced by group [;: corresponding field and year world average scores

MNLCS = (ln(1+cl) | In(1+cy) .. 1n(1+cn))/

1 l2




Example: Scopus citations comparing funders
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Data from June 2016.

Thelwall, M. (2017). Three practical field normalised alternative indicator formulae
for research evaluation. Journal of Informetrics, 11(1), 128-151.



Example: Mendeley readers comparing funders
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Mendeley confidence intervals are
narrower for recent years,
allowing a conclusion that one
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3. Alternative Indicators in Research
Evaluations of Non-Academic
Impacts: NESTA, UNDP, FAO

e Some organisations produce non-academic
research & need impact evaluation

— Think tanks, government departments, NGOs

e Target audience not academic

— WoS/Scopus citations irrelevant (and almost non-
existent)

— May use LexisNexis media mentions

— Web mentions an alternative source



Web citation analysis

Count mentions of report on the web

Evidence of wider public and media interest

Could focus on just blogs

Can be automated (Webometric Analyst)

Lots of Spam

— Need manual checking and content analysis for
E# Webometric Analyst 2.0 Beta Wizard E@E

the best results (expensive)

£

LA

~

What would you like to create?

¥~ Web Impact Report - web mentions of

One ar more phrases orwords  ywiRe Info

Link Impact Report - (LURL citation)
links to your web sites or pages LReini

| ==5% . Link Network Diagram - (URL citation)




Web citation analysis of online PDF
and word documents

Evidence of “professional impact”

— Academic documents, newsletters, white papers
& the grey literature

Can be identified via Google/Bing document
type queries (filetype:pdf)

Variable quality documents

High quality documents can be very
Interesting



NESTA Web Reports

National Endowment for Science, Technology and the
Arts

Conducted twice-yearly for several years

Evaluate the online impact of the most recent 20
reports

ldentify successful and unsuccessful reports
ldentify successful and unsuccessful types of report



Web sites mentioning report
0O 20 40 60 80 100 120 140 160 180

The Innovation Gap |
The Ten Habits of Mass Innovation
Intellectual Property Rights
Skills and Innovation M Industry

Innovative entrepreneurship in the UK [ Non-profilt

I
|
o
Innovation in UK cities T}I: [ Press or blogs
1

O Government

Demanding Innovation B Academic
Making money at the early-stage
Ready or not? ]
Hidden Innovation
Science: an engine of innovation =
Beginning at the beginning s

The Disrupters
Five ways universities drive =T
Wil
1
1T
i
[
Wl

Innovation Technology
Innovation goes global
Innovation and the City
Leading Innovation

Rural Innovation

Making innovative places




NESTA Research Citation Index

Cited NESTA
Citing document title and information Type document

Legitimising RTl-policy: Market failure and

systems failure - Two sides of one coin? -

and beyond, Paper presented at the

EAEPE Conference, Porto, 1-3 November Conference Demanding
2007, Klaus Kubeczko & Matthias Weber paper Innovation

Public procurement and innovation -
Resurrecting the demand side, Edler J,

Georghiou L, (2007). Research Policy, 36(7), Journal Demanding

949-963. article Innovation
Research Demanding

Innovation Nation, DIUS, March 2009 Report Innovation

Full index contains 100s of records. It is provided for browsing by NESTA



UNDP & FAO Evaluations

e Counted online mentions of
— Key documents
— Key websites
— Key resources

e Totals contrasted with comparator organisations
 Content analysis of a large random sample of
online mentions, conducted by field experts

— To identify concrete evidence of policy-relevant
impacts — e.g., through news reports or government
documents

Thelwall & Cugelman, 2017



Evaluation Strategy

Discuss client needs and match them to
appropriate basket of indicators

— Encourage the use of content analysis if for policy
evaluations

Negotiate list of products to evaluate
Collect and analyse data and deliver report

— Emphasise the limitations of indicators

Expect requests for follow-up analyses



Funder/funding scheme evaluations

e Mendeley reader counts are recommended
for early impact indicators

 Can use other indicators if need to identify
specific types of impacts (e.g., educational)

e Can calculated field/year normalised
indicators with Webometric Analyst

Thelwall, Kousha, Dinsmore, & Dolby, 2016



Summary

Alternative indicators useful for informal impact
evaluations where the target audience is not
academic

Mendeley useful for early evaluations

Always limited in scope, biased & probably not
removing national biases in Scopus/WoS

Can’t be used for formal evaluations when
stakeholders know in advance

Suitable for self-monitoring
Give limited insights into types of impact
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