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Foreword

Metricsevoke a mixed reactidnom the research community.

A commitment tausingdata andevidenceo inform decisions malse
many ofus sympatheticeven enthusiastieboutthe prospect of granular,
reaktime analysis of our owactivities.If we as a sectot a n 6 ffull t a
advantagef the possibilities ofig data thenwho can?

Yet we onlyhave to look arounds, at theblunt useof metrics such as
journal impact factorshrindicesand grant income targetsibve reminded

of the pitfalls.Some of the mogireciousqualities ofacademic culture
resist simple quantification, anedividual indicatorscanstruggle to do justice tiherichnessand
plurality of ourresearclf oo of ten, poorly designed evaluati on
di storting behavi out'Attheirworst reetriecamcontribute govhat Rowane r s . 0
Williams, theformer Archbishop of Canterburgalls afinew barbaritgin our universitie.The

tragic case of Stefan Grimm, whose suicide in September 2014 led Imperial College to launch a

review of its use of performance metrics, is a jgltiaminder that what's at stake in these debates is

more than just the design of effective managemenesyss Metricshold realpower: theyare

constitutive ofvalues,jidentitiesandlivelihoods

How to exercise thghtowerto positiveendsis the focus othis report. Basedn fifteen months of
evidencegathering, analysiand consultation, we propokerea framework for responsible metrics,
and make series ofargeted recommelations Together these are desigriecensure thandicators
and underlying data infrastructudevelopin ways thasupport thediversequalities and impacts of
UK researchLooking to the future, we show how responsible metricsbeaapplied in research
management, by funders, andlie nextcycle of the Researckxcellence Framework.

The metric tide i€ertainlyrising. Unlike King Canutewe have the@gency and opportuniiyand in
this report a serious body of evidenédo influencehow it washes through higher education and
researchlLet meend ona note of prsonathanks tamy steering goup colleaguesto theteamat
HEFCE, ando all thoseacross the communityho have contributedb our deliberations

ﬁm

James Wilsdon Chair

lLawrence, P.A. (2007) O6The mi smeasur e mpkR583IR58f scienced. Cur
2 Annual Lecture to the Council for the Defence of Britishiversities, January 2015

3 https://www.timeshighereducation.co.uk/news/stefimmsdeathleadsimperiatto-review-performance
metrics/2019381.articldRetrieved 22 June 2015.
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Executive summary

This report presentbe findings and recommendations of the Independent Review of the Role of
Metrics in Research Assessment and Management. The review was chdtrefelsgo James
Wilsdon supported bynindependenand multidisciplinarygroupof experts inscientanetrics,
research fundingesearctpolicy, publishing, university management and administration

Scope of the review

This review has gone beyond earlier stutietake a deeper look at potential uses and limitations of
research metrics and indicators. It has explored the use of metrics across different disciplines, and
assessed their potential contribution to the development of research excellence andtihgsact
analysed their role in processes of research assessment, including the nextthgciReskarch
Excellence Framework (REF}.Has considered the changing ways in which universities are using
guantitative indicators their management systenasmidthe growing power of leagutables and
rankings. Andt has considered theegative or unintended effectsrmétricson various aspects of
research culture

Ourreport starts by tracintipe history of metrics in research management and assgsamihe UK
and internationally. It looks d@lhe applicability of metrics withidifferent research culturespmpares
the peer review system with methiased alternativeand considers what balance might be struck
between the two. itharts the development sarch management systems within institutions, and
examines the effects of the growing use of quantitative indicatad#ferent aspects of research
culture, includingperformance management, equality, diversitierdisciplinarity,and thedgaming

of asessment systems. The revieaks at how different funders are usimgantitative indicators,
and considers their potential roleresearch and innovatigrolicy. Finally,it examineghe role that
metrics played in REF2014ndoutlinesscenarios for thir contribution tofuture exercises

The review has drawn on a diverse evidence base to develop its findings and conclusions. These
include a formal call for evidences comprehensiveeview of thditerature(Supplementary Report

I); andextensive condtation withstakeholders at focus groups, worksh@pelvia traditional and

new media

The review has also drawn 6hE F C Eebestevaluations of REF2014ndcommissioned its own

detailed analysisf the correlation between REF2014 scores alpasketof metrics(Supplementary
Report I1)
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Headline findings 4

There are powerful currents whipping up the metic tide. These include growing presres for
auditand evaluatiomf public spending ohigher education angsearch; demands pglicymakers

for morestrategic intelligence oresearch quality and impadiie need for institutions to manage and
developtheir strategies for reseezh; competition within and between institutions for prestige,
students, stafind resourcegindincreases ithe availabiliy of reattime dig dataddonresearch
uptake,and thecapacity ottools for analysinghem

Across the research community, the description, production andonsumption ofémetricsd
remains contestedand open to misunderstandingsin a positive senseyider use of quantitative
indicators and the emergence of alternative metrics for societal impadt) supporthe transition to
a more openaccountablend outwarefacing research systefut placing too much emphasis on
narrow, poorlydesigned indicators such as journal impacaétors (JIFS) can have negative
consequences, as reflectedthg2013San Francisco Declaration on Research AssesqD@RA),
which now has over 570 organisational and 12,300 individual signat&esponses to this review
reflectthese possibilities and pitfall§he majority of those who submittegtidence, or engaged in
other waysare scepticahboutmovesto increase theole of metrics in research management.
However,asignificant minority aranoresupportive of the se ofmetrics particularly if appopriate
care is exerciseith their design and applicatioandthedata infratructure can be improved

Peer review, despite its flaws and limitations, continues to command widespread support across
disciplines Metricsshouldsupport, not supplant, expert judgement. Peer reigewtperfect, buit

is the least worst form @fcademigovernance we have, asdouldremainthe primary basis for
assessing researchpeas, proposals and individuals, and for nati@sskessment exercidédse the
REF.However, carefully selected and applagehantitativeindicators can be a useful complement to
other forms okvaluation andiecisionmaking. Onesize is unlikely to fi all: a mature research
system needa variable geontey of expert judgement, quantitative and qualitatidicators

Research assessment needs torfakertaken with due regard for context and discipliirgrsity.
Academic quality is highly contesgpecific, and its sensibleo think in terms of reseel qualities
rather than strivindor a singledefinition or measuref quality.

Inappropriate indicators create perverse incentivesThere is legitimate concern that some
guantitative indicators can be gamedcan lead tanintended consequences; journal impact factors
and citation countaretwo prominent examples. These consequences need to be identified,

4 These are presented in greatetail in Section 10.1 of the main report.

5 www.asch.org/doraAs of July 2015, only three UK universities are DO&@natories: Manchester, Sussex and UCL.
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acknowledged and addressed. Lawkto this, there is a need for greater transparency in the
construction and use aifdicators particularlyfor university rankings and league tabl€kose
involved inresearch assessmend managemeshould behave responsibly, considering and pre
empting negative consequenedserever possiblgarticularlyin terms ofequality and diersity.

Indicators can only meet their potential if they are underpinned by an operand interoperable

data infrastructure. How underlying data are collected and proce$saaddthe extent to which they
remainopen to interrogation is crucial. Without tl right identifiers, standards and semantics, we
risk developing metrics that are remntextuallyrobust or properly understood. The systems used by
higher education institution$lEls), funders and publishers need to interoperate battdr
definitionsof researckrelated concepts need to be harmonised. Information about research
particularly about funding inpuisremains fragmented. Unique identifiers fodiwviduals and

research works wiljraduallyimprove the robustness of metrics and reduce ddtrative burden.

At presentfurtheruseof quantitativeindicatorsin researctassessmer@ndmanagement
cannotberelied onto reducecostsor administrativeburden.Unlessexistingprocessessuch
aspeerreview,arereducedasadditionalmetricsareaddedtherewill beanoverallincreasen
burdenHowever asthe underlyingdatainfrastructures improvedandmetricsbecomemore
robustandtrustedby the communityi,it is likely thatthe additionalburdenof collectingand
assessingnetricscould be outweighedy thereductionof peerrevieweffortin someareas
andindeedby otherusesfor the data.Evidenceof arobustrelationshipbetweemewermetrics
andresearclguality remainsvery limited, andmoreexperimentatiomms neededIndicators
suchaspatentcitationsandclinical guidelinecitationsmayhavepotentialin somefields for
guantifying impactandprogression

Our correlation analysis of the REF2014 results at outpuby-author level (Supplementary

Report 1) hasshown that individual metrics give significantly different outcomes from the REF

peer review processand therefore cannot provide a likefor-like replacement for REF peer

review. Publication year was a significant factor in the calculation of correlatitmnREF scores,

with all but two metrics showing significant decreases in correlation for more recent outputs. There is
large variation in the coverage of metrics across the REF submission, with particular issues with
coverage inunits of assessmer!QAs) in REF Main Panel @mainly arts & humanities)rhere is

also evidencéo suggesstatistically significant differencen the correlation with REF scorésr
early-careeresearchers and women in a small numbés©As.

Within the REF, it is not currently feasible to assess the quality @OAs using quantitative

indicators alone.ln REF2014, while some indicators (citation counts, suggbortingiext to

highlight significance or quality in other waywere supplied to some pantdelp inform their
judgements, caution needs to be exercised when considering all disciplines with existing bibliographic



databases. Even if technical problems of coverage and bias can be overcome, no set of numbers,
however broad, is likely to be able to capture the multieatand nuanced judgements on the quality
of research outputs that the REF process currently provides

Similarly, for the impact component of the REF, it is not currently feasible to use quantitative
indicators in place of narrative impact case studies, athe impact template.There is a danger that

the concept of impact might narrow and become too specifically defined by the ready availability of
indicators for some types of impact and not for others. For an exercise like the/RiE€ HEIs are
competng for funds, defining impact through quantitatimelicators is likely to constrain thinking

around which impact stories have greatest currency and should be submitted, potentially constraining
the diversity of the UKs research basEor the environment conponent of the REF, there is scope

to enhance the use of quantitative data in the next assessment cypleyvided they are used with
sufficient context to enable their interpretation

There is a need for more research on research. The study of research syssi sometimes
called the&science of science polidj is poorly funded in the UK. The evidence to address the
guestions that we have been explgrihroughout this review remains thmited; butthe questions
being asked bjunders and HEI$ dVhat shaild we fund®é Biw best should we fund@Vvho should
we hirepromote/invest itdi are far from nevand can only become more pressikigre investment
is needed as part of a coordinated UK effort to improve the evidence base in tHisnkeshtothis,
there is potential for thecientometrics community fgay a morestrategic role innforming how
guantitatve indicators are used across the research system, and by policymakers.

Responsible metrics

In recent years, the conceptddsponsible resegch and innovatidiRRI) has gained currency as a
framework for research governangeiilding on this we propose the notion oésponsible metrics

as a way of framing appropriate uses of quantitative indicators in the governance, management and
assessm# of research. Responsible metrics can be understood in tethesfoflowingdimensions:

9 Robustnessbasingmetricson the bestpossibledatain termsof accuracyandscope;

9 Humility : recognsing thatquantitaive evaluationshouldsupporti but not supplant

T qualitative ,expertassessment;

i Transparency. keepingdatacollectionandanalytical processespenand
transparat, sothatthosebeingevaluateccantestandverify theresults

i Diversity: accountingor variationby field, andusinga rangeof indicatorsto reflect
andsupporta plurality of researclandresearchecareempathsacrosghe system;

I Reflexivity: recognisingandanticipatingthe systemicandpotentialeffectsof
indicators,andupdatingthemin response.



Recommendations

This review has identified0 specific recommendations for further work and actiostakeholders
acrosghe UK research system. These draw on the evidentavegatheredindshould be seen as part
of broacer attempts tgtrengthen research governamoenagemerand assessmewhich have been
gathering momentum, and where the UK &lyositioned to play a leadingle internationally The
recommendations are listed below, with targeted recipients indigack

Supporting the effective leadership, governance and management of research
cultures

The researchcommunity should developa more sophisticatedand nuancedapproachto the
contribution and limitations of quantitative indicators. Greatercarewith languageandterminobgyis
neededThetermdmetricDis oftenunhelpful;the preferreddermdndicatosdreflectsarecognitionthat
datamaylack specificrelevanceevenif theyareusefuloverall.(HEIs, funders,managersresearchers)

At an instituti onal level, HEI leadersshould developa clear statementof principles on their
approachto researchmanagementand assessmenincluding the role of quantitative indicators. On
the basisof theseprinciples,they shouldcarefully selectquantitativeindicatorsthatareappropriateo
theirinstitutionalaimsandcontext.Whereinstitutionsaremakinguseof leaguetablesandranking
measuregheyshouldexplainwhy theyareusingtheseasa meango achieveparticularends Where
possible alternativeindicatorsthatsupportequalityanddiversity shouldbeidentifiedandincluded.Clear
communicatiorof therationalefor selectingparticularindicators,andhow theywill beusedasa
managemenbol, is paramountAs partof this processHEIs shouldconsder signing upto DORA, or
drawing onits principlesandtailoring themto their institutionalcontexts (Headsof institutions,headsof
research HEI governors)

Researchmanagersand administrators should championtheseprinciples and the useof
responsiblemetrics within their institutions. Theyshouldpaydueattentionto the equalityand
diversityimplicationsof researctassessmemhoices;engageawith externalexpertssuchasthoseatthe
Equality ChallengeUnit; helpto facilitatea moreopenandtransparentiatainfrastructureadvocatehe
useof uniqueidentifierssuchasORCID iDs; work with fundersandpublisherson datainteroperability;
exploreindicatorsfor aspect®f researchihattheywish to assessatherthanusingexistingindicatois
becauseheyarereadilyavailable;adviseseniorleaderson metricsthataremeaningfulfor their
institutionalor departmentatontext;andexchangéestpracticethroughsectorbodiessuchasARMA.
(Managersyesearchadministrators ARMA)

HR managersand recruitment or promotion panelsin HEIs should be explicit about the criteria
usedfor academicappointment and promotion decisions.Thesecriteriashouldbefoundedin expert
judgementandmayreflectboththe academiguality of outputsandwider contributionsto policy,
industryor society.Judgementsay sometimesisefullybe guidedby metrics,if theyarerelevantto the
criteriain questionandusedresponsiblyarticle-level citation metrics,for instance might be useful
indicatorsof acaegmicimpact,aslong astheyareinterpretedn thelight of disciplinarynormsandwith
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dueregardto their limitations. Journallevel metrics,suchasthe JIF, shouldnot be used.(HR managers,
recruitmentand promotionpanels,UUK)

Individual researchess should be mindful of the limitations of particular indicators in theway they
presentheir own CVs andevaluatehework of colleaguesWhenstandardndicatorsareinadequate,
individual researchershouldlook for arangeof datasourcedo documentnd supportclaimsaboutthe
impactof theirwork. (All researchers)

Like HEls, researchfunders should developtheir own contextspecificprinciples for the useof
guantitative indicators in researchassessmenéand managementandensurehatthesearewell
communicatedeasyto locateandunderstandTheyshouldpursueapproacheso datacollectionthatare
transparentaccessibleandallow for greatelinteroperabilityacrossa diversity of platforms.(UK HE
FundingBodies,ResearciCouncils otherresearchfunders)

Data providers, analystsand producers of university rankings and leaguetablesshould strive for
greater transparency and interoperability betweendifferent measurementsystems.Some suchas
the TimesHigher Education(THE) universityrankings havetakencommendablstepsto be moreopen
abouttheir choiceof indicatorsandthe weightingsgivento these but otherrankingsremainlack
boxedh (Data providers,analystsand producersof universityrankingsandleaguetables)

Publishersshould reduceemphasison journal impact factors asa promotional tool, and only use
them in the context of a variety of journal -basedmetrics that provide a richer view of performance.
As suggestethy DORA, this broaderindicatorsetcouldinclude5-yearimpactfactor, EigenFactor,
SClmagogditorialandpublicationtimes.Publishersith the aid of Committeeon PublicationEthics
(COPE),shouldencourageesponsibleauthorshippracticesandthe provisionof moredetailed
informaton aboutthe specificcontributionsof eachauthor.Publishershouldalsomakeavailablearange
of article-level metricsto encourage shift towardassessmeitasecon the academiajuality of anarticle
ratherthanJIFs (Publishers)

Improving the data  infrastructure that supports research information management

There is a needfor greater transparency and opennessn researchdata infrastructure. A setof
principles should be developedfor technologies practicesand cultures that can support open,

tr ustworthy researchinformation management.Theseprinciplesshouldbe adoptedoy funders,data
providers,administrator@ndresearcherasafoundationfor furtherwork. (UK HE FundingBodies,
RCUK,Jisc,dataproviders,managersadministrators)

The UK researchsystemshould take full advantageof ORCID asits preferred systemof unique
identifiers. ORCID iDs should be mandatory for all researchersin the next REF. FundersandHElIs
shouldutilise ORCID for grantapplicationsmanagemerdndreporing platforms andthe benefitsof
ORCID needto be bettercommunicatedo researchergHEIs, UK HE FundingBodies funders,
managrs,UUK, HESA)
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Identifiers are alsoneededfor institutions, and the most likely candidatefor a global solution is the
ISNI, which already has goodcoverageof publishers, funders and researchorganisations. The use
of ISNIs shouldthereforebe extendedo coverall institutionsreferencedn future REF submissionsand
usedmorewidely in internalHEI andfundermanagememrocessesOnecomponenbf the solutionwill
beto mapthevariousorganisationaidentifier systemsagainsiSNI to allow the variousexistingsystems
to interoperate(UK HE FundingBodies HEIs, funders publishersUUK, HESA)

Publishersshould mandate ORCID iDs and ISNIs and funder grant referencesfor article
submission,and retain this metadatathroughout the publication lifecycle. Thiswill facilitate
exchangef informationon researctactivity, andhelpdeliverdataandmetricsat minimal burdento
researcherandadministrators(Publishersand dataproviders)

The useof digital objectidentifiers (DOIs) should be extendedto cover all researchoutputs. This
shouldincludeall outputssubmitted to a future REFfor which DOlIs aresuitable andDOIs shouldalso
be morewidely adoptedn internalHEI andresearchHunderprocesseDOls alreadypredominaten the
journalpublishingspheré’ theyshouldbeextendedo coverotheroutputswhereno identifier system
exists,suchasbookchaptersanddatasets(UK HE FundingBodies HEls, funders,UUK)

Further investmentin researchinformation infrastructure is required. FundersandJiscshould
exploreopportunitiedor additionalstrategidnvestmentsparticularlyto improvetheinteroperabilityof
researchmanagementystems(HM Treasury BIS,RCUK,UK HE FundingBodies Jisc ARMA

Increasing the usefulness of existing data and information sources

HEFCE, funders, HEIs and Jisc should explore how to leveragedata held in existing platforms to
support the REF process.and vice versa. Furtherdebatds alsorequiredaboutthe meritsof local
collectionwithin HEIs anddatacollectionat the nationallevel. (HEFCE,RCUK,HElIs, Jisc,HESA
ARMA

BIS shauld identify waysof linking data gatheredfrom researchrelated platforms (including
Gatewayto Research Researchfishand the REF) more directly to policy processesn BIS and
other departments especiallyaroundforesight,horizonscanningandresearclprioritisation.(BIS, other
governmentepartmentslUK HE FundingBodies, RCUK)

Using metrics in the next REF

For the next REF cycle,we make somespecificrecommendationsto HEFCE and the other HE
Funding Bodies,asfollows. (UK HE FundingBodies)

a. In assessingutputs, we recommendthat quantitative data’i particularly around published
outputs1 continueto havea placein informing peerreview judgementsof researchquality.
This approacthasbeenusedsuccessfullyn REF2014 andwe recommendhatit be continuedand
enhancedh future exercises

b. In assessingmpact, we recommendthat HEFCE and the UK HE Funding Bodiesbuild on the
analysisof the impact casestudiesfrom REF2014to developclear guidelinesfor the useof
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quantitative indicators in future impact casestudies.While not beingprescriptive these
guidelinesshouldprovidesuggestediatato evidencespecifictypesof impact Theyshouldinclude
standardgor the collectionof metadatdo ensurehe characteristicef theresearctbeingdescribed
arecaptuedsystematicallyfor example by usingconsistenmonetaryunits.

c. In assessinghe researchenvironment, we recommendthat there is scopefor enhancingthe
useof quantitative data, but that thesedata needto be provided with sufficient contextto
enabletheir interpretation. At aminimumthis needgo includeinformationon thetotal sizeof the
UOA to whichthedatarefer.In somecasesthe collectionof dataspecificallyrelatingto staff
submittedto the exercisemaybe preferablealbeitmorecostly. In addition,dataon the structureand
useof digital informationsystemso supportresearchor researctandteaching)maybe crucialto
furtherdevelopexcellentresearckenvironments.

Coordinating activity and building evidence

The UK researchcommunity needsa mechanismto carry forward the agendasetout in this report.
We proposethe establishmentof a Forum for ResponsibleMetrics, which would bring together
researchfunders, HEI s and their representativebodies,publishers, data providers and othersto
work on issuesof data standards,interoperability, opennessand transparency. UK HE Funding
Bodies,UUK andJiscshouldcoordinatehis forum, drawingin supportandexpertiséfrom otherfunders
andsectorbodiesasappropriat. Theforum shouldhavepreparationgor the future REFwithin its remit,
but shouldalsolook morebroadlyat the useof metricsin HEl managemerandby otherfunders.This
forum might alsoseekto coordinatdJK responseso the manyinitiativesin this areaacrossEuropeand
internationallyi andthosethatmayyetemergd aroundresearchmetrics,standardeinddata
infrastructurelt canensurehatthe UK systemstaysaheadf the curveandcontinueso makereal
progresonthisissue supportingesearchn the mostintelligentandcoordinatedvay, influencing
debatesn Europeandthe standardshatothercountrieswill eventuallyfollow. (UK HE FundingBodies,
UUK, Jisqg ARMA

Researchfunders needto increaseinvestmentin the scienceof sciencepolicy. Thereis a needfor
greateresearclandinnovationin this areao developandapplyinsightsfrom computing statistics,
socialscienceandeconomicdo betterunderstandherelationshipbetweerresearchits qualitiesand
widerimpacts.(Reseech funders)

One positive aspectof this review hasbeenthe debateit hasgenerated.As a legacyinitiative, the
steeringgroup is setting up a blog (www.ResponsibleMetrics.orglasa forum for ongoingdiscussion
of the issuesraised by this report. Thesitewill celebrateesponsibleracticesputalsonameand
shamebadpracticesvhentheyoccur.Researcherwill be encouragedo sendin examplesof goodor bad
designandapplicationof metricsacrosgheresearctsystemAdaptingtheapproacttakenby the Literary
Revi @ Bé&dxinF i c tawarcheveryyearwewill awardaf B avice t rpiizetdthe most
egregiousexampleof aninappropriataiseof quantitativeindicatorsin researchmanagemen{Review

steeringgroup)



1. Measuring up

AThe standing of British science, and the individuals and institutions that comprise
it,ti s rooted f i rNchyofthertonfidencean starelards efé
excellence promoted comes from decisions being informed byegwéew: leading
expetassessing the quality of proposals and

Our Plan for Growth: scienceand innovation, HM Treasury/BIS, December2014

Awe have more top ranking universities in London than in any other city in the
world. With 4 universities in the global top 10, wekans econd only t o t he

Jo JohnsonMP, Minister for Universities and Science 1 June 2015

Citations, journal impact factors;ihdices, even tweets and Facebook likéisereare no end of
guantitative measures that can now be uséy tm assess thquality and wider impacts of research.
But how robust and reliable are such metrics, and what weifjany i should we give them in the
future management of research systexnthe national or institutional level?

These are questions that have beertoegg over the past year by the Independent Review of the Role
of Metrics in Research Assessment. The review was announced by David Willetts, then Minister for
Universities and Science, in April 2014, and has been supportibe Higher Education Funding
Council for EnglandHEFCE)

As the2014BIS/HM Treasuryscience and innovation strate@minds us, the UK has a remarkable
breadth of excellent research across the sciences, engineering, social sciences, arts and humanities.
These strengths aoftenexpresseih metric shorthand iffi just 3% of global research spending,

0.9% of global population and 4.1% of the wésldesearchers, the UK produces 9.5% of article
downloads, 11.6% of citations and 15.9% of the wisrfdost highlycited articles.®

The quality and productivity of our research basati¢east in part, the result smartmanagement of

the dualsupport system of research funding. Since the introduction of the Research Assessment
Exercise(RAE) in 1986, the UK has been through six @gbf evaluation and assessment, the latest
of which was the 2014 Research Excellence FrameworkZ8H: Processes to ensure and improve

6 https://www.gov.uk/government/publications/eplan-for-growth-scienceandinnovation

"Speech to ad ®oi2i0d 5 Glpwmkvivve goeul/goeernment/speeches/internatidnghereducation

8 Elsevier. (2013)International Comparative Performance of the UK Researcle B&913; A report prepared by Elsevier

W o

for the UKO6s Department of ,JRusi ness, I nnovation and Skills

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/26 32291188 7international
comparativeperformanceof-the UK -researcthase2013.pdf Retrieved 1 May 2015.
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research quality, and more recently its wider impacts, areiatstby the UK Research Councils, by
otherfunders sah as the Wellcome Trust, and by universities themselves.

The quality and diverse impacts of research have traditionally been assessed using a combination of
peer review and a variety of quantitatimdicators Peer review has long been the most widebdus
method, and underpins the academic system in the UK and around the world. The use of metrics is a
newer approach, but has developed rapidly over the2fastars as a potential method of measuring
research quiy and impact in some fields. Holaest todo thisremainsthe subject of considerable

debate

There are powerful currents whipping up the metric fldhese include growing pressures for audit
and evaluation of public spending on higher education and research; demaotisyimgakers for
more stategic intelligence oresearch quality and impatiie need for institutions to manage and
developtheir strategies for resezh; competition within and between institutions for prestige,
students, staff and resources; amteases in the availability ofattime dig dat@onresearch
uptake, and the capacity of tools for analyghem

In apositive sense, wider use of quantitative indicators, and the emergence of alternative metrics for
societal impact, can be seenpast of the transition to a more open, accountable and oufaeirdy

research systefiBut this has been accompanied by a backlash against the inappropriate weight being
placed on prticular indicator§ such as journal impacadétors (JIFs) within theresearch system, as

reflected by the 2013 San Francisco Declaration on Research Asse3@RAf), which now has

over 570 organisational and 12,300 individual signatdfiés. DORA arguesiiThe outputs from
scientific resear ch agemciegniastitytionathatlemplaysdientist€ #d ndi n g
scientists themselves, all have a desire, and need, to assess the quality and impact of scientific outputs.
It is thus imperative that scientific output is measured accurately and evaluatedotisely.

1.1. Our terms of reference

Our work builds on an earlier pilot exercise in 2008 and 2009, which tested the potential for using
bibliometric indicators of research qualityREF2014. At that time, it was concluded that citation
information was insufficiently rokst to be used formulaically or as a primary indicator of quality, but
that there might be scope for it to enhance processes of expert review.

9 Royal Society. (20125cience asn Open EnterpriséThe Royal Society Science Policy Centre report 02/12
https://royalsociety.org/~/media/policy/projects/sape/20620-sace.pdfRetrieved 1 Jun2015.

o www.asch.org/doraAs o June2015, only three UK universities are DORA signatories: Manchester, Sussex and UCL.
11 bid.
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This review has gone beyond the earlier pilot study to take a deegpéroadelook at the potential

uses and ihitations of research metrics and indicators. It has explored the use of metrics across
different disciplines, and assessed their potential contribution to the development of research
excellence and impact within higher education. It has also analysedolleen processes of research
assessment, including the next cycle of the REF. And it has considered the changing ways in which
universities are using metrics, particularly the growing power of league tables and rankings. Finally, it
has considered thelationship between the use of indicators and issueguzlity and diversity, and

the potential folgamingthat can arise from the use of particular indicators in systems of funding and
evaluation

To give structure and focus to our efforts, clear seofireference were established at the outset. The
review was asked to examine:

9 Therelativemeritsof differentmetricsin assessinthe academiaualitiesand
diverseimpactsof research;

i Theadvantageanddisadvantagesf usingmetrics,comparedvith peerreview,in
creatinganenvironmenthatenablesandencouragesxcellentresearclanddiverse
impact,includingfosteringinter- andmultidisciplinaryresearch;

I How metrics-basedesearh assessmetiits within the missionsof universitiesand
researchnstitutes,andthevaluethatthey placeon publishedresearctoutputsin
relationto the portfolio of otheractivitiesundertakerby their staff, including
trainingandeducation;

i Theappopriatebalancebetweerpeerreviewandmetricsin researctassessment,
andthe consequenced shifting thatbalancegor administrativeburdenandresearch
culturesacrosdifferentdisciplines;

9 Whatis not, or cannot be measuredy quantitativemetrics

i Thedifferentialimpactsof metricsbasecassessmermn individual researchers,
includingtheimplicationsfor early-careeresearchergqualityanddiversity;

i Ethicalconsiderationsandguidanceon howto reducethe unintendeceffectsand
inappropria¢ useof metricsanduniversityleaguetables,includingtheimpactof
metricsbasedassessmern researclculture;

i Theextentto which metricscouldbe usedin novelwaysby highereducation
institutions(HEIs) andresearcHundersto supporthe assessentandmanagement
of research;



i Thepotentialcontributionof metricsto otheraspect®f researctassessmensuchas
the matchingof reviewergo proposalspr researciportfolio analysis;

I Theuseof metricsin broaderaspect®f governmensciencejnnovationand
industrialpolicy.

Reflecting the evidence we received, this report focuses in greater depth on some aspects of these
terms of reference than others (notably, the use of metrics in the REF, by other funders and in HEI
management). However, weg®that the report provides a clear framework for thinking about the
broader role of metrics, data and indicators within research management, and lays helpful foundations
for further work to be carried out by HEFCE, the Research Councils and others.

The review has been conducted in an open and consultative manner, with the aim of drawing in
evidence, viewsrad perspectives from acroge higher educatioand research system. There has

been a strong emphasis on transparency and plurality throughout e, aofl the makep of the

reviews steering group itself reflects a diversity of disciplines and perspectives. In addition, the group
has engaged actively with stakeholders from across the research community through numerous
workshops, meetings, talksanther channels, including the revi@wvebsite and social media.

Papers from steering group meetings have been made publicly available at every stage, as have other
resources, including evidence received and slides presented at worKshops.

1.2.  Definitions an d terminology

Theresearclassessmen@ndscapés contestedgontentiousandcomplex.Researchergundersand
managergaceaneverexpandingnenuof indicators metricsandassessmemhethodsn operation,
manyof which areexploredin this review. Somearefoundedon peerreview, otherson quantitative
indicatorssuchascitationcounts,or measuresf input, suchasresearcundingor studentnumbers

Thetermdmetriddis itself opento misunderstandindecausesomethingcanbea metricin one
contextbut notin anotherFor examplethenumberof citationsreceivedby aresearchés
publicationds a citationmetric but not animpactmetric becausdt doesnot directly measurehe
impactof thatresearbers work. In otherwords,it canimply dneasuremeof a quantityor quality
which hasnotin fact beenmeasuredT hetermindicator is preferablan contextan which thereis the
potentialfor confusion.To reducethe scopeof possiblemisunderstandim, this reportwill adoptthe
following definitionsandterminologythroughout.

AL | of this materi al i shttpa:Awaniv.lhefrebak. @k/rsectt/metritse r evi ewds websit e:



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

Indicators A measurable quantity thétands idor substitutes for something
less readily measurable and is presumed to associate with it witt
directly measuring it. Fonample, citation counts could be used a
indicators for the scientific impact of journal articles even though
scientific impacts can occur in ways that do not generate citation
Similarly, counts of online syllabi mentioningparticularbook
might be usd as an indicator of its educational impact.

Bibliometrics Bibliometrics focuses on the quantitative analysis of scientific an
scholarly publications, including patents. Bibliometrics is part of t
field of scientometrics: the measurement oBalpects of science an
technology, which may encompass information about any kind o
research output (data, reagents, software, researcher interaction
funding, research commercialisation, and other outptits).

Citation impact The most widely exploited bliometric relies on counts of citations
Citation counts are sometimes used as an indicator of academic
impact in the sense that citations from other documents suggest
the cited work has influenced the citing work in some way.
Bibliometric indicatoramight normalise these citation counts by
research field and by year, to take into account the very different
citation behaviours between disciplines and the increase in citati
over time.lt has to be emphasised that as bibliometrics often do 1
distinguish between negative or positive citation, highly cited
literature might attract attention due to controversy or even error.
High numbers of citations might also result from a range of differ
contributions to a field e.g. including papers that esthbiew
methodologies or systematically review the field, as well as prim:
research articles.

Alternative or altmetrics = Altmetrics are nottraditional metrics that cover not just citation
counts but also downloads, social media shares and other meas
impact of research outputs. The term is variously used to mean
Galternative meicsoor @rticle level metric§ and itencompasses
webometrics, or cybermetrics, which measure the features and
relationships of online items, suak welsites and log files. The rise
of new social media has created an additional stream of work un

13 Definitions adapted fror&ncyclopedia of Science Technology and Ethics, 2nd EqRiatd). Macmillan.



the label altmetricsThese are indatorsderived from social
welbsites, such as Twitter, Academia.edu, Mendeley, and
ResearchGate with data that can be gathered automatically by
computer programs.

Peer review A process of research assessment based on the ergeeof
deliberation angudgement*

Academic or scholarly Academic or scholarly impact is a recorded or otherwise auditab

impact occasion of influence from academic research on anmkearcher,
university orgarsation or academic author. Academic impacts are
most objectivelydemonstrated by citation indicators in those field:
that publish in international journais

Societalimpact As for academic or scholarly impadhough where the effect or
influencereactkesbeyond scholarly research, e.g. on education,
society, culture othe economy.

Research has societalmpact when auditable or recorded influenc
is achieved upon neacademic orgasation(s) or actor(s) in a secto
outside the university sector itsélfor instance, by being used by
one or more business corporatipgsvernment bodiesjvil society
organiations, media or specialist/professal media organations or
in public debate. As is the case with academic impaotdetd
impacts need to be demonstrated rather than assumed. Evidenc
external impacts catake the form of references to, citatsoof or
discussion of a person, th&iork orresearch resulf$

REF impact For the purposes of tiREF2014' impact was defined as an effect
on, change or benefit to the economy, society, culture, public pol
or services, health, the environment or quality of life, beyond
academiaRER2014impactincludes but was not limited to, an effe
on, change or benefit to:

14 Adapted from: Council of Canadian Academies. (20#arming ResearcEhoices: Indicators and Judgmeptl1.
www.scienceadvice.ca/uploads/eng/asseass#e?0and%20publications%20and%20news%20releases/science%20perform
ance/scienceperformance_fullreport_en_webh.Retrieved 6 December 2014.

15Taken from LSE Public Policy Group (201¥pximising the Impacts of Your Research: A Handbook for Social Scientist
London: PPGhttp://blogs.lse.ac.uk/impactofsocialscienceshibadbook/

16 | bid.

1"REF 02. 2011Assessment framework and guidance on submisgi@fs para 141.
www.ref.ac.uk/media/ref/content/pub/assessmentframeworkandguidanceonsubmissions/GOS%20including%20addendum.p
df. Retrieved 2 April 2015.
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I theactivity, attitude awarenessyehaviour capacity,
opportunity,performancepolicy, practice processor
understanding

I of anaudiencebeneficiary community,constituency,
organisatioror individuals

in any geographic location whether locally, regionally, nationally
internationally.

REF environment Within RER2014 the research environment was assessed in tern
its dvitality and sustainabilit§y including its contribution to the
vitality and sustainability of the wider discipline or research base

REF outputs Within RER2014 panels assessed the quality of sutadiresearch
outputs in terms of thetioriginality, significance and rigo@rwith
reference to international research quality standdrds

1.3. Data collection and analysis

The review drew on an extensive range of evidence sources, including

ﬂ A formal call for evidence

A call for evidence was launched on 1 May 2014, with a response deadline of 30 JuHerael14.
steering group appealed for evidence from a wide range of sources, including written summaries or
published research. Respondents were asked te twctour key themes and associated questions, as

follows:
A Identifyingusefulmetricsfor researclassessment
B How metricsshouldbe usedin researctassessment
C dGamingbandstrategicuseof metrics
D Internationaperspective.

Bl bid, p23, para 118, notes that permitted 6typeso of outpl
conference contributions; Physical artefacts; Exhibitions and performances; Other documents; Digital artefacts (including
web contenjt Other.

19 The call for evidence letter is available at:
www.hefce.ac.uk/media/hefce/content/What,wéRksearch/How,we,fund,research/Metrics/Lettt-for-evidence
metricsreview.pdf
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In total, 153 responses were received to the call for evidéiddeom HEIs, 42 from individuals, 27
from learned societies, 11 from publishers and data provitieegfrom HE mission groups, and
threefrom other respondentéd.n analysis of the evidengeceived can be found at
www.hefce.ac.uk/rsrch/metrics/call/

ﬂ A literature review

Two memberf the SteeringGroup,PaulWoutersandMichael Thelwall, researchedndwrote a
comprehensivéteraturereviewto inform thereviewd work. Thefindingsof theliteraturereview
havebeenincorporatednto this reportat appropriatgoints,andthefull reviewis availableas
SupplementarReportl.2°

ﬂ Community and stakeholderengagement

The review team engaged actively with stakeholders acrosigiher educatiomand research

community. These activities included a series of six workshops, organised by the steering group, on
specific aspects of the review, such as the role of metricgwiith arts and humanities, and links to
equality and diversity. Members of the steering group also gave talks and presentationsabout th
work of the review at around 3®nferences, roundtables and workshéjindings and insights from
these events halmen incorporated into the report wherever appropafell itineraryof events

linked to thereviewcanbefoundin the annexof tablesatthe endof thisreport(Table 2).

ﬂ Media and socialmedia

Over the course of the review, the steering group ddogimcourage wider discussion of these issues

in the sector press (particularly Times Higher Education and Research Fortnight) and through social
media. There was extensive use of the #HEFCEmetrics hashtag on Twitter. Members of the steering
group, incluling Stephen Curs* alsowrote blog postsn issues relating to the review, and a number

of otherblog postsand articles were written in response to the revfew.

20Wouters, P.et al (2015).Literature Review: Supplementary Report to the Independent Review of the Role of Metrics in
Research Assessment and ManagentBFCE. DOI:10.13140/RG.2.1.5066.3520

21Curry, S. (2014). Debating the role of metrics in research assessment. Blog posted at
http://occamstypewriter.org/scurry/2014/10/07/debatheyrole-of-metricsin-researckassessmentRetrieved 1 June 2015

22Numerous blog posts, including contributions from steering group members, have been featured at
http://blogs.Ise.ac.uk/impactofsocialsciences/2014/04/03/redidirfor-hefcemetrics/Retrieved 1 June 2015. We have
referred to some of these posts within this report. Others disgubs review through blog posts include: David
Colquhounwww.dcscience.net/2014/06/18/shoulebtricsbe-usedto-assesseseach-performancea-submissiorto-hefce/
Retrieved 1 June 2015. Also see contributorstip://thedisorderofthings.com/tag/metricRetrieved 1 June 2015.
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ﬂ Focusgroupswith REF2014 panel members

The steering group participated in a series of agnoup sessions for REGL4 panel members,

organised by HEFCE, to allow panellists to reflect on their experience, and wider strengths and
weaknesses of the exercise. Specific sessions explored the pros and cons of any uses of metrics within
REF2014, andtheir potential role in future assessment exercises.

9 REF2014evaluations

Where relevant, the steering group also engaged with and analysed findings fromdig&falio
of RER2014 evaluation projects, including:

I Thenature scaleandbeneficiariesf researchmpact:aninitial analysisof
REF20H4 casestudies®®

Preparingmpactsubmis®onsfor REF2014%
Assessingmpactsubmissiongor REF2014%°

Evaluatingthe 2014REF: Feedbackrom participatinginstitutions?®
REF Manageés report?’

REFpaneloveniew reports®®

A A A =A = =

REF AccountabilityReview:costs benefitsandburdenprojectreport?®

2Kingos Coll ege L oge.d201b)ThkematureDscalpiand ddnefiSaciés ef research impact: An initial
analysis of Research Excellence Framework (REF ) 2014 impact case .studies
www.hefce.ac.uk/pos/rereports/Year/2015/analysisREFimpaRetrieved 1 June 2015.

24Manville, C., Morgan Jones, M, &arson, M., Casti€larke, S., Henham, M., Gunashekar, S. and Grant, J. (2015).

Preparing impact submissions for REF 2014: Findings and ObservatBama Monica, Calif.: RAND Corporation. RR

727-HEFCE.

www.hefce.ac.uk/media/HEFCE,2014/Content/Pubs/Independentresearch/2015/REF,impact,submissions/RE#teimpact
procesdindings.pdf

25Manville, C., Guthrie, S., Henham, M., Garrod, B., Sousa, S., Kirtley, A., Gakit&, S. and Ling, T. (2015Assessing

impact submissions for REF2014: An EvaluatiBanta Monica, Calif. RAND Corp.
www.hefce.ac.uk/media/HEFCE,2014/Content/Pubs/Independentresearch/2015/REF,impact,submissions/REF_assessing_im
pact_submissionsdf

26 HEFCE. (2015)Evaluating the 2014 REF: Feedback from Participating Institutions
www.hefce.ac.uk/media/HEFCE,2014/Content/Research/Review,of REF/2014_REF _sector_feedback.pdf

2"HEFCE. (2015\Research Excellence Framework 2014: Manager 6s repor
www.refac.uk/media/ref/content/pub/REF_managers_reportRetrieved 25 May 2015

BHEFCEO®ds Panel over vi ew rwoef.dc.sk/penalsiparteleverdewvmempoltso aded fr om
2% Technopolis2015.
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ﬂ Relating REF2014 outcomesto indicators

A final element of our evidence gathering was designed to assess theae@xtkith the outcome of

the RER2014 assessment corrigld with 15 metricdbased indicators of research performance. For the

first time, we were able to associate anonymised REF authors by paper outputs to a selection of metric
indicators, includingenbibliometric indicators anéive alternative metric indators. Previous

research in this area has been restricted to specific subject areas and departmental level metrics, as the
detailed level of data required for this analysis was destroyed before publication of @1REF

results.This work is summarised iBhapter 9, and presentaudetail in Supplementaryeport 11°

1.4.  The structure of this report

This openingchaptethasprovideda summaryof theaimsandworking methodsof thereview,and
therangeof evidencesourcenwhichthisfinal reportdraws.

Chapter 2 (Therising tide) givesa brief history of therole of metricsin researchmanagementand
the evolutionof datainfrastructureandstandards$o underpinmorecomplexandvariedusesof
guantitativeindicators It alsosurveysthe mainfeaturesof researctassessmersystemsn a handful
of countries:Australia,Denmark ltaly, the NetherlandsNew Zealandandthe United States.

Chapter 3 (Roughindicationg looksin greaterdetailatthe developmentusesandoccasionahbuses
of four categorie®f quantitativeindicators:bibliometricindicatorsof researchyuality; alternative
indicatorsof quality; inputindicators;andindicatorsof impact.

Chapter 4 (Disciplinary dilemma$ mapsthe diversityin typesof researctoutput,publication
practicesandcitation culturesacrosdifferentdisciplines,andtheimplicationsthesehavefor any
attemptgo developstandardiedindicatorsacrosghe entireresearctbaselt alsoconsiderghe extent
to which quantitativeindicatorscanbe usedto supportor suppressnulti- or interdisciplinaryresearch.

Chapter 5 (Judgemenandpeerreview) compareshe strengthsandweaknessesf the peerreview
systemwith metricbasedalternativesandaskshow we strike anappropriatébalancebetween
guantitativeindicabrsandexpertjudgement

Chapter 6 (Managemenby metricg chartstherise of moreformal systemsf researchmanagement
within HEIs, andthe growingsignificancethatis beingplacedon quantitativeindicators bothwithin

30 HEFCE. (2015). Correlation analysis of REF2014 scores and m&tripplementary Report Il to the Independent Review
of the Role of Metrics in Research Assessment and Managéte@@E. DOI:10.13140/RG.2.1.3362.4162
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institutionsandasaway of benchmarkingerformancegainsiothers.t looks specificallyat
universityrankingsandleaguetablesasa visible manifestatiorof thesetrends,andconsidershow
thesemight be appliedin moreresponsiblavaysacrosghe sector.

Chapter 7 (Culturesof counting assessethe wider effectsa heightene@mphasi®n quantitative
indicatorsmay haveon culturesandpracticesof researchincludingconcernversystemgor
performancenanagementndnegativeeffectsoninterdisciplinarity,equalityanddiversity. It also
considerghe extentto which metricsexacerbat@roblemsof gamingandstrategicapproacheso
researctassessment

Chapter 8 (Sciencsin transition) looks beyondHEIs to examinechangesn theway key institutions
in thewider researchunding systemareusingquantitativeindicators,includingthe Research
Councilsresearcltharitiessuchasthe WellcomeTrust,andthe nationalacademiedt alsolooksto
developnentsatthe Europearievel, within Horizon2020 Finally, it considershow governmentould
makegreateruseof availablequantitativedatasourcego inform horizonscanningandpoliciesfor
researctandinnovation

Chapter 9 (Reflection®on REF providesa detailedanalysisof the modestrole thatquantitative
indicatorsplayedin REF2014, andconsidersarangeof scenariogor their usein future assessment
exerciseslt alsooutlinestheresultsof our own quantitativeanalysis which correlatedhe actual
outcomef REFR2014 againstl5 metricsbased indicators of research peniance.

Finally, Chapter 10 (Responsible metrigsummarses our headline findings, and makes a set of
targeted recommendations to HEIs, research funders (including HEFCE), publishers and data
providers, government and the wider research community. Within a framewa$poinsible
metrics the report concludesitl clear guidance on how quantitative indicators can be used
intelligently and appropriately to further strengthen the quality and impacts of UK research.
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2. Therising tide

AThe institutionalization of the citation is the culmination of a decéaleg proess
starting with the creation of the Science Citation Index. The impact of this
emergence of a new social institution in science and scholarship is often
underesti matedéo

Paul Wouters?!

NA timid, bureaucratic spirit has come to suffuse every aspect déuttell life.
More often than not, it comes cloaked in the language of creativity, initiative and
entrepreneurialism. 0
David Graeber®?

The quantitative analysis of scientific papers and scholarly articles has been evolving since the early
20" century.Lotkads Law, dating back to 192fitst highlightedthat within a defined area over a

specific periogda low number of authors accounted for a large percentage of publicitisosthis

point, the field ofscientometric¥ developedapidly, especially after the creation of the Science

Citation Index(SCI), and over timewe have seea proliferationof quantitative indicatorfor

reseach. This chapter provideslarief history of the use of metrics in research management and
assessnm, focusing on bibbmetrics, alternative metri@ndthe role ofdata providersnd data

infrastructureWe then offer a brief outline of research assessment approaches from six countries.

2.1. Bibliometrics

TheSClwas created in961,by Eugene Garfieléf Initially, it wasmainly used byscientometric
expertsrather than by the wider research communitythis early stagef scientometrics, dataere
generally used to describe the developmentdareationof scientific research, rather than to evaluate
its quality.

31 Wouters, P. (2014)he Citation: From Culture to Infrastructuren ICronin, B. and Sugimoto, C. Reds.)Beyond
Bibliometrics: Harnessing Multidimensional Indicators of Scholarly ImpsiT. Press.

32 Graeber, D. (2015)he Utopia of Rules: On Technology, Stupidity, and theeBdoys of Bureaucracyondon: Melville
House

33 Elsevier(2007). Scientometrics from Past to PresBsearch Trendd, September 2007.
www.researchiends.com/issuedeptembef007/sciomentricfrom-pastto-present/ Retrieved 1 March 2015.

¥fAScientometric research [is] the quantitative mat hemati cal
bibliometric and economic analysisbid.

35 Garfield founded the Institute for Scientific Information (ISI), whismow part of Thomson Reuters
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http://www.researchtrends.com/issue1-september-2007/sciomentrics-from-past-to-present/

In the 1980snew approaches to public managempatticularly inthe UK and USled toa growing
emphasis omeasurabléndicatorsof the value of researciihe 1990gave rise toncreasingly
strategic forms ofesearch policy anthanagemenaccompanied by greatese ofbibliometric
indicators includingJIF scoresThesewere developed in 1985/ Eugene Garfieldand became
available through Journal Citation Reports from 18%Butwereused quite ifrequentlyinitially, and
have only sen a real explosion in usage sirice 1990s

Citation analysis has been much more readily available 80@%, when th&V/eb of Scienc€WoS)
became easily accessible to all, followed by Scopus in 2003 and Google $GI%)lar2004.J.E.
Hirsch invengédthe Hirsch or kindexin 2005,andthis led toa surgeof interest in individual level
metrics

2.2. Alternative metrics

From the midl990s, asdvances in information technology createsv ways foresearcherto
network, writeand publishinterest grew imovel indicatordetter suited to electron@mmmunication
and to capturing impacts of different kints

Thesealternative metricsncludeweb citationsn digitised scholarly documengs.g.eprints, books,
science logs or clinical guidelines) andnorerecently,altmetricsderivedfrom social media (e.g.
socid bookmarks, comments, ratings and twgeSeholars may also produce and userefareed
academic outputs, suchlaleg postsdatasets and softwanehereusagebased indicators are still in
the early stages of developme8ignificantdevelopmentin this areancludethe esthlishment of
F1000Prime in 2002ylendeley in 2008 and Altmetric.com in 2011.

2.3.  Approaches to evaluation

Research assessment hagliionally focused on input and output indicataesaluating academic
impact through bibliometric measures such as citation counts. Howeverigmewfar greater focus
on thewiderimpacts,outcome and benefit®f researchasreflectedin exercises sucasREF2014
The measurement ebcietalimpact with robust indicatas and accurate, comparable daatill in

its relative infancy

36 Garfield, E. (2006). The history and meaning of the journal impact faldarnal of the American Medical Association
295 (1), 9693.

37Ingwersen, P. (1998). The calculation of Web impact facfonstnal of Documentatigrs4 (2), 236243; Borgman, C.,
and Furner, J. (2002). Scholarly communication and bibliome&iusual Review of Information Science and Technoglogy
36. Medford, NJ: Iformation Today Inc., pp.-32; Priem, J., Taraborelli,, D., Groth, P. and Neylon, C. (204@hetrics:

A manifestq 26 October 201Mttp://altmetrics.org/manifest®etrieved 1 June 2015.
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Neither esearch qualityor its impacs are straightforwardonceptdo pin down or assess. Differing
views on whathey areand how they can be measurke at the heart of debates ovesearch
assessmenin this report, we take research quality to include all scholarly impacts. But what
constitutes quality remairntested® As PLOS noted in itsubmission tahis review fit is unclear
whether any unique quality of research influence or impact is sutficigeneral to be measured

In thecontext of research evaluatioquality typically denotes the overall calibre of research based on
the values, critéa or sandards inherent ian academicommunity®® However, those values and
standards are highly dependentcontextfor instance, viewsary enormously across antieed

within certaindisciplines, as a result of differemsearch cultures, practices andgsgophical
approachedt is more productive to think in terms of reseacglalities rather than siving for a

singular definition

2.4.  Data providers

As scietometrics has developeand evaluation systems have become more sophisticatéug

rangeof data providers and analy$tas growtf® Thosenow engaged with the production of

guantitative data and indicators include government agencies at the international, national and local
level, HEIs, research groupmd a wide range of commercial data jdevs, publishers and

consultants

Funding agencies in the US, France, UK and the Netherlands were pionesrgbibliometrics for
research evaluation and monitorjrgpd theDrganisation for Economic Gaperation and
Development (OECD) sgflobal stadards for national science and technology indicators in its
Frascati Manual*

Today,leadinguniversitiesaround the world have adopted, or are in the process of developing,
comprehensive researtformation systems in whic$tatistical and qualitative &lenceof

38 Halevi, G and Colledge, L. (2014). Standardizing research metrics and indigagospectives and approach@ssearch
Trends.39, December 2014vww.researchtrends.com/iss@88-decembe®2014/standardizingesearchmetricsand
indicators/ Retrieved 4 January 2015.

39 Council of Canadian Academies. (2012), p43.

40Whitley, R. (20D). Reconfiguring the public sciences: the impact of governance changes on authority and innovation in
public science systems, Reconfiguring knowledge production: changing authority relationships in the sciences and their
consequences for intellectuahiovation edited by R. Whitley et al. Oxford, Oxford University Press.

a1

www.oecd.org/innovation/innodiscatimanualproposedstandardpracticeforsurveysonresearchandexperimentaldevelopment6t
hedition.htm
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performance in research, teachimgpactandother services can wecorded? These include
benchmarking tools such as SciVal and InCites, management systems such as PURE and Converis,
and data consultancy from companies such as Academic AisaiftQ, Sciencemetrix and CWTS.
Assisted by reference linking services like CrossRef, tarableusersto link sophisticated
bibliometricand otheindicatorbasedanalyses with their information infrastructure at all leyels

monitor institutional, departmental and individual performaRasearch funders, such as RCUK, are
also adopting new systems liResearchfishwhich gather new information about research progress
while other funders are usirgystems such as UberRasshwhich aggregate existing information

and add value to.it

2.5. Data infrastructure

Systems for data collection and analysis have developed organically and proliferated over the past
decade. In response to this review, many HEIs noted the burden asswittajgabulating and

updating multiple systems, and the need for more uniform standards and identifiers that could work
across all of them. Others raised concerns that underpinning systems may become overly controlled
by private providers, whose lotigrm interests may not align with those of the wider research
community

Underpinning infrastructure has to be fit for the purpose of producing robust and trustworthy
indicators** Wherever possible, data systems also need to be open and traftsaadeptovide
principles foréoperdscholarly infrastructure® To produce indicators that can be shared across
platforms, there are a number of prerequisitegque identifiers; defined data standards; agreed data
semanticsandopen data processing methodsiese ardiscussed in turn below. In addition, the
infrastructure must be able to present the relevant suites of indicators tesefitimis ofassessment

42 DINI AG Research Information Systems (2015) Research information systems at universities and research
institutions- Position Paper of DINI AG FIShttps://zenodo.org/record/17491/files/DINI_AG
FIS_Position_Paper_english.p&etrieved 1 July 2015.

43 Jacso, P. (2006). Deflated, inflated and phantom citation cadnlisie Information Reviewd0 (3), 297309; Abramo, G.
and D6 Angelo, C. A. (2011). Eval uat i ng Sdentemetaas8?,499518.r om i nf o
DOI:10.1007/s11199211-03527.

44 Bilder, G., Lin, J. and NeylonC. (2015) Principles for Open Scholarly Infrastructevé,
http://cameronneylon.net/blog/principtés-openscholarlyinfrastructures/Retrieved 1 June 2015
http://dx.doi.org/10.6084/m9.figshare.1314859

45 Royal Society. (20125cience as an Open Enterpridéne Royal Society Science Policy Centre report 02/12
https://royalsociety.org/~/media/policy/projects/sape/20820-saoe.pdfRetrieved 1 June 2015.
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that are sensitive to specific research missions and context. They shoddidcleboxbéparticular
indicators or present them as relevant for all figidd purposes.

Some key players in research information

Converis (owned by Thomson Reuters) is an integrated research information system. It provides support for

universities, other research institutions and funding offices in collecting and managing data throegbattos

lifecycle. http://converis.thomsonreuters.com/

CrossRef is a collaborative reference linking service that functiana aort of digital switchboard. lépecific

mandate is to be the citatitinking backbone for all scholarly information in electronic form.dtds no full text
content, bueffects linkages through CrossRef Digital Object Identifiers (CrossRef DOI), which are tagged to artic
metadata supplied by the participating publishergw.crossref.org/

Elements (owned by Symplectids designed to gather research information to reduce the administrative burde

placed on researers, and to support research orgatiis librarians and administtors.http://symplectic.co.uk/

InCites (owned ly Thomson Reuters) is a custoads webbased research evaluation tool that allows users to

analyse institutional productivity and benchmark output against peers worldwide, through acoessiéed citation
datg global metricsand profiles on leading research institutidrif://researchanalytics.thomsonreuters.com/incites/

PURE (owned by Elsevier) is a research information system. It accesses and aggregates internal and external

and offers analysis, reporting and benchmarking funstioww.elsevier.com/solutions/pure

Researchfish is an onlhe database of outputs reported byeegshers linked to awardsow widely sed by UK
funding agencies anteing taken up by funders in Dentk@and Canada. It aims to provide a structured approach to
prospectively capturing outputs and outcomes from as soon as funding starts, potentially to long after awards ha
finished. The information is used by funders to track the progress, productiglityuality of funded research, andaas

way of finding examples of impachtips://www.researchfish.com/

SciVal (owned by Elsevier) provides information on the research performance of research institutions across tt

This can be usefibr analysis and benchmarking of performangew.elsevier.com/soludins/scival

UberResearch provides services aimed at science funders including information tools based on natural lanc

processingwww.uberresearch.com/
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2.5.1.  Unique identifiers

In order for an indicator to be reliable, it is important to be able to collect as much as possible of the
underlying data that the indicator purports to represent. For example, if we consider citations to
academic outpst it is clear that the main databases do not include all possible citations, and that
numbers of citations within them can vafAAs PLOS noted in its response to our call for evidence,
&here are no adequate sources of bibliometric data that are palslielgsible, useable, auditable and
transparend

In order to correctly count the number of citations that an article has, all other articles must be
checked to see if they cite the article in questidns can be achieved through manual processes, but

is subject to errofWith unique identifiers for articles, the process can be automated (reducing sources
of error to original migitation by the author)

The most commonly used identifier is thaital Object Identifier (DO).*¢ While still not universal,
DOls havegainedconsiderable traction acrofge sector. For instance, looking at ftts,08) outputs
submitted to REF2014, 149,670tbesewere submitted witlDOls (seeSupplementary Ruort I,
Tablel). Useof DOls variesby discipline, ands still less commoiin thearts and humanities than in
other areas.

DOls in themselves are not sufficient for robust metrics. As well as article idengfiexsust
management and evaluation systemed unique identifiers fojournals, publishers, authors and
institutions.This would enable answers to more sophisticgtegistions, such aslow many articles
has a particular author produceih citations above the average for the journal in que®tion

Journals have, in general, adopted the International Stan8arl Number (ISSN) system.
However thereis still a small proportiorthat havenat. Journals which appear in more than one
format €.g.print and online) will haveralSSN for each media type, but one is the master (ISSN
to which the other ISSN#k.

Publisherand institutionalidentifiers aremore problematicTherearevariousoptions for unigely
identifying organisations. One 2013 study fo@@organisational identifiers currently in use in the
higher educatiosector in the UK?® But while noneof these is wholly authoritativ&oth the

46 wwww.doi.org/
47 www.issn.org/understandiffe-issn/theissninternationalregister/

48 Hammond, M. and Curtis, G. (2013). Landscape study for CASRRADrganisational IDhttp://casrai.org/423
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International Standard Name Identifier (IS)lland UK Provider Reference Number (UKPRNave
traction.The formeris international, and the latter is may&-centric and does not include funders;
soit would seem that ISNI is thereferred route for developiram authoritative list of publishers.

ORCID (Open Researcher and Contributor ID)

ORCID is a norproprietary alphanumeric code to uniquely identify academic authors. Its stated aim is to aid "the
transition from science to-8cience, wherein scholarly publicatiozen be mined to spot links and ideas hidden in the
evergrowing volume of scholarly literature". ORCID provides a persistent identity for humans, similar to that crea

contentrelated entities on digital networks by DOls.

ORCID launched its registiservices and started issuing user identifiers on 16 October 2012. It is now an indepenc
non-profit organisation, and is freely usable and fully interoperable with other ID systems. ORCID is also a subset

International Standard Name Identif{@®NI). The two organigtions are cooperating: ISNI has reserved a block of

identifiers for use by ORCID, so it is now possibleda individual to have both an ISNI and an ORCID.

By the end of 213 ORCID had 111 member orgaatisns and over 460,000 registrants. As of 1 June 2015, the num
of registered accounts reported®RCID was 1,370,195. Its orgaatonal members includaublishers, such as

Elsevier, Springer, Wiley and Nature Publishing Group, funders, learned societies and universities.

http://orcid.org/

Author identifiersare particularly important, as a particular schisl@ontributions to the scientific
literature can be hard to recognise, as personal namegageunique, can change (e.g. through
marriage), and may have cultural differences in name order or abbreviSéwesal typesf author
identifiersexist, anda detailedanalysis of thgros and cons of theseas undertaken in 2018/
Jisc® The ORCID systeris widely regarded as the best, and uptake of ORCHd\Wggrowing
rapidly in the UK and internationallfrhe same analysis recommended thatUK adopted ORCID,
andmany of the key players in the UK research systadorsedhis proposhin a joint statemernin
January 2013 A similar initiative in the US funded by the Alfred BloanFoundation highlighted
the importance of advocacy and improved data quiityecentliscc:ARMA initiative has

49 www.isni.org/
50 https://www.ukrlp.co.uk/

51 JISC Researcher Identifier Task and Finish Group. (2®Reyearcher Identifier RecommendatidrSector Validation.
www.serohe.co.uk/wgontent/uploads/2013/10/Cldar-JISGrID-validationreportfinal.pdf. Retrieved 1 June 2015.

52 Signatories to this joint statement include ARMA, HEFCE, HESA, RCUK, UCISA, Wellcome Trust and Jisc.

53 Brown, J., Oyler, C. and Haak, L. (2018jnal Report: Sloan ORCID Adoption and Integration Program 20034
http://figshare.com/articles/Final_Report_Sloan_ORCID_Adoption_and_Integration_Program 2013 2014/1290632
http://dx.doi.org/10.6084/m9.figshare.12906Retrieved 25 May 2015
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successfully piloted thadoptionof ORCID in a number of UK HEK, and aragreement negotiated

by Jisc Collections will enable UK HElIs to bendfdm reduced ORCID membership costs and

enhanced technical suppéttJKupt ake wi | | al so be driven by the
make ORCID iDs a mandatory requirement for funding applications from Augusf2aié by the

strong support shown by Bearch Councils UKORCID also recently announced an agreement with
ANVUR (National Agency for the Evaluation of University and Research Institutes) and CRUI
(Conference of Italian University Rectors) to implement ORCID on a national scale iff Italy.

Foroutpus other than journal articlel§BNs (nternational Standard Book Numbygfgor books are
aralogous to ISSNs for journal8.longstanding issue here is that different editions (e.g. hardback
and paperback) have different ISBNs, but retailers suchreszdn have made progress in
disambiguating this information

Funder references are important unique identifiers for contracts between rgséooming and
researckunding organisationshis information is required by most funders to be included in
acknowledgement sections within manuscripts submitted for publicktamever despite efforts to
encourage standard forms for this acknowledge®ieghére is a need for authoritative sources for
funder namesas withinstitutional names above), and fotlaenticating the funding references
(although Europe PubMed Central provides a-postication grant lookup tool populated by those
agencies that funid).®®

Increasingly other forms of outpusuch as datasessmdconference proceedingsre issued with
DOls, or DOIs can be obtained retrospectively, for example through platforms such as ResearchGate
Similarly DOIs can also resolve to ISBNs.

54 http://orcidpilot.jiscinvolve.org/wp/ORCID is also discussed in Anstey, A. (2014). How can we be certain who authors
really areAWhy ORCID is important to the British Journal of Dermatoldggitish Journal of Dermatologyl71 (4), 679

680. DOI 10.1111/bjd.13381. Also Butler, D. (2012) Scientists: your number Iéatyrg 485, 564, DOI:

10.1038/485564a

55 http://jisc.ac.uk/news/nationabnsortiumfor-orcid-setto-improve uk-researchvisibility -and-collaboration23-jun.
Retrieved 28 June 2015.

56 http://blog.wellcome.ac.uk/2015/06/30/wiaoe you-recognisingresearchersvith-orcid-identifiers/

57 https://orcid.org/blog/2015/06/19/italgunchesnationalorcid-implementation Retrieved 28 June 2015.

58 wwww.isbn.nielsenbook.co.uk/controller.php?page=158#What_is_an_ISBN_

59 www.rin.ac.uk/ouswork/researckundingpolicy-and-guidance/acknowledgemehindersjournalarticlesRetrieved 1
June 2015.

60 hitp://europepmec.org/GrantLookupRetrieved 1 June 2015.
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Other systems of unique identifiers have been proposed to support the sharing of research &quipment
and to improvehe citation of research resouréés

2.5.2. Defined d ata s tandards

Once unique and disambiguated identifiers for objects in the research information arena have been
agreed, the next issue is how to represent them and their associated métaaatsstandardsor

data structure and metadatave beeproposedver time.AcrossEurope one standard for research
information management, the Common European Research Information Format (CHRI)een
adoptedIn 1991 the European Commission recommended CERIF to the member states, and in 2002
handedstewardship of the standard to euroCRiShere have been a number of iterations since

then®®

In 2009,Jisccommissioned seport Exchanging Research Informatiamthe UK®® which proposed
the use of CERIF as the UK standardrissearch information exchangehis was followedy
severalliscfunded initiative®” and a furthereport Adoption of CERIF in Higher Education
Institutions in the URE which noted progredsut a lack of UK expertis@.he majority of offthe-shelf
research information management systesedd in UK HEIs today are CERBompliant and able to
exchange data in the agreed form@b date he CERIF standardoversaround300 entities and 2000
attributes including people, organisations (and sub units), projects, publications, products,
equipment, funders, programmes, locations, ewemdgrizes dthough fully describing research
qualities in this way is an ongoing task.

61 For example, see the N8 Shared Equipmewemtory Systemvww.n8equipment.org.ukRetrieved 1 June 2015.

62 Bandrowskj A., Brush M., Grethe J.S. et al. The Resource Identification Initiative: A cultural shift in publishing [v1; ref
status: awaitingpeer reviewhttp://f1000r.es/5}j F1000ResearcR015 4:134 (DOI10.12688/f1000research.655p.1
Retrieved 1 June 2015.

63 http://eurocris.org/cerif/maifeaturescerif

64 EuroCRIS isanot-for-profit association with offices in The Hague, The Netherlands, that brings together experts on
research information in general and resear@rimation systems (CRIS) in particular. The organisation has 200+ members,
mainly coming from Europe, but also from some countries outside of Ew@peeurocris.org/

65 http://eurocris.org/cerif/featus®ur/cerif 16

66 Rogers, N., Huxley, Land Ferguson, N. (200%xchanging Research Information in the UK
http://repository.jisc.ack/448/1/exri_final v2.pdfRetrieved 1 June 2015.

67 Russell, R. (2011Research Information Management in the UK: Current initiatives USERIF.
www.ukoln.ac.uk/rim/dissemation/2011/rirrcerif-uk.pdf Retrieved 1 June 2015.

68 Russell, R. (2012)Adoption of CERIF in Higher Education Institutions in the UK: A landscape study.
www.ukoln.ac.uk/isc/reports/cefiindscapestudy2012/CERIFUK -landscapeeportvl.0.pdf Retrieved 1 June 2015.
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2.5.3. Agreed datas emantics

An agreed approach to the semanticdath elements is
required to engre that everyone interprets data in the
same wayOneexample is the titles used facadenic
staf. In the UK it might be possible to agree on a
standard scale of lecturer, senior lecturer, reader and
professor, buthis doesnottranslate to other countries
where other titles likéassociate professuare

commonly usednd@eaderéare unknownClearly the
context is important to the semantitsorder to

compare researdgtems from different databasese

need to have a standard vocabulary that we can matcl
to, ideally at the international level, or else on a country
basis.The Casortia Advancing Standards in Research
Administration Information (CASRAlis an

CASRAI

The Consortia Advancing Standards in Resear:
Administration Information (CASRAI) is an
international nofprofit organisation dedicated to
reducing the administrative burden on
researchers and improving business intelligenc
capacity of research institutie and funders.
CASRAI works by partnering with funders,
universities, suppliers and sector bodies to defi
a dictionary and catalogue of exchangeable
businessdata profile& These create an
interoperabledrawbridg@between collaborating

organgationsand individualshttp://casrai.org/

international nosprofit organisation that constructs such dictionaries, working closely with other

standards organisations.

2.5.4. semantics

Once all these elements are in platis, possibleo build

More than pure

robust indicatorandmetrics But here agaimgreed
definitions are keyTake theexample of proposaluccess
rates.If aninstitution has submitted ten proposals for
funding and three have been funditanay claimto have a
30% success rate. This indicator cobé&lbenbmarked
against other istitutions. However, if two of those
proposals were yet to be reviewedheee in eighbr 37.5%
successate could also be claimedlternatively, the

success rate might be calculated based on the financial ve

of applications and awards rather thanribeter
submitted, eacHefinition producing potentially different
Gsuccess ratéfrom the same dafd.

Snowball Metrics

Snowball Metrics is a bottomp academia

industry initiative. The universities involved aim
to agree on methodologies that are robustly anc
clearly defined, so that the metrics they describ
enable the confident comparison of apples with
apples. These metrics (described by recipes) ai
data sourceand systeragnostic, meaning that
they are not tied to any particular provider of da
or tools. The resulting benchmarks between
researckintensive universities provide reliable
information to help understand research strengt
and thus teestablish and monitor institutional

strategieswww.snowballmetrics.com/

69 Kerridge, S. (2015). Questierf identity.Research Fortnigh27 May 2015.
https://www.researchprofessional.com/0/rr/news/uk/vietwhe-uk/2015/5/Questionsf-identity.html. Retrieved 1 June

2015.
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The semantics of anyetrics mustlso be clear and transpardPribgress in tls area has been made
by the UKled Snowball Metricsonsortium, which & specified 24metricsdecipe$to date, in areas
such agublications and citations, research grants, collaboration, and societal iBypaegball is also
gaining some traction in the USA and Austrafia.

2.6. International perspectives

Althoughthis reviewhasfocusedon the UK,we havetaken a keen interest itow other countries
approach these issuéd severalof our workshopsnd steering groumeetings, wéeard
presentations ancbnsidered questions from intermatal perspective§.A handful of the resptses
to our call for eidencecame from overseas, andreschedule oftakeholderevents included
meetings opresentations in Paris, Melbourne, Barcelona and [xdel able 2 in the annéx

Dialogue, learning and exchange across different sysiesnsmportant, and any moves that the UK
makes in respect of greater use of metrics are likely to be watched closely. The UK system continues
to attract the attention of research leaders, managers and policymakers wdrlgaiitieularly since

the introduction bthe impact element for RE2B14.”2 Here we offer a brief outline some ofthe

striking features of research assessment in a handathefcountriesi Australia, Denmark, Italy,
theNetherlands, New Zealand and theitdd State$ choserto reflect thediversity of systems in

operation worldwide

2.6.1. Australia

The Australian Research Council administexsellence in Research for Austra{BRA), which
aims to identify and promote excelleringesearclacrossAustralianHEIs. There is no funding
attachedo its outcomes. Théirst full round of ERA (n 201611) was the first time ndionwide

O For relevant discussion, see US Research Universities Futures Consortium. TB@18)rent state and
recommendations for meaningful academic research metrics among American research universities.
www.researchuniversitiesfutures.orghesearchmetricsworking-groupcurrentstateandrecommendationect2013.pdf
Retrieved 1 March 2015.

"L For example, Clare Donovan presented insights from her research in Australia and elsewhere at our Arts and Humanities
workshop hosted by Warwick University;
www.hefce.ac.uk/media/hefce/content/news/Events/2015/HEFCE,metrics,workshop,Warwick/Dono@onpstéan also
contributed to one of the Review groupdbés early steering
workshopsn Sheffield and Sussex, discussed their approach and use of data in US and UK contexts.
www.hefce.ac.uk/media/hefce/content/news/Es@t1 4/Metrics,we.trusttHEFCEMetrics_Olejniczak.ptie suppliers

invited to our Sussex workshop, operate at the global level, these being Academic Analytics, Altmetric, PLOS, Snowball
Metrics, Elsevier and The Conversation, Plum Analytics and ThomsoemReut

72 See relevat discussion on internationatig the REF
www.researchresearch.com/index.php?option=com_news&template=rr_2col&rt@sie&articleld=1342955Retrieved 1
June 2015.
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stocktake of disciplinary strengthad been conducted in Australizata submitted by 41 HEIs
covered all eligible researchers and their research outputs.

ERA is basd upon the principle of expert review informedditgtion-based analysjsvith the

precise mixdepending onidciplineg; citations are used fanostscience, engineering and medical
disciplines, and peer review for otherst ~a i msdynanac abddlgibfe aesearch assessment
system that combines the objectivity of multiple quantitative indicators with the holistic asaéssm
provided by ekxpert reviewé. o

ERA 2012*evaluations were informed by four broad categories of indicators:

91 Of researchquality: publishingprofile, citationanalysis ERA peerreviewandpeer
reviewedresearchincome

I Of researchvolume and activity : total researctoutputs researctincomeandother
itemswithin the profile of eligible researchers

i Of researchapplication: comnercialisationincomeandotherappliedmeasures
i1 Of recognition: basedon arangeof esteenmeasures

Evaluation ofthedata submitted was undertaken by emldluation committeesepresenting
different disciplinary clusterd.he next ERA round will takplace in 2015°

2.6.2.  Denmark

Danish public university funding is allocatadcording to four parametersiweation based on study

credits earned by the institution (45%); research activities measured by external funding (20%);
research activities measured by B&IG a metricshased evaluation systg@6%Y6, andnumber of

PhD graduates (10%). The currentteys was gradually implemented from 2Gd®012 following

agreemenin 2009to follow a new model. It is primarily a distribution model, based on the Danish
Agency for Science, Technology and Innovafiocount of peer reviewed research publications. The

goal was to allocate an increasing proportion of the available research funding according to the
outcomes of the national research assessment exercise. Given the methodology employed, the BFI has

78 www.arc.gov.au/era/faq.htm#QRetrieved 1 June 2015.

74 www.arc.gov.au/pdf/eral2/report 2012/ARC_ERA12_Introduction.pdf

5 Submission guidelines are provided at the following. Australian Research Council (2014) ERA 2015 Submission
Guidelineswww.arc.gov.au/pdf/ERA15/ERA%202015%20Submission%20GuidelinesTheése include changes to the
process since 2012, outlined on g7

6 Veterager Pedersen, C. (2010). The Danish bibliometric research ind@&toResearch publications, research
assessment, university fundirgcieCom Info4, 1-4.
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been described as a primarily quantitative distribution Bys&s opposed to a quality measurement
system’’

Due to the limitations of existing publications databases@hepter 3), the Danish government
decided to create its own. This enables the BFI to be defined by Danish researchers, with 67 expert
groups of aademics involved in selecting items for inclusion in two authority lists, one of series
(journals, bok series or conference serias)d one of publishers. These are then ranked each year by
the panels, and this is then used as the basis of a points $gstesearchers

The scoring system includes monographs, articles in series and anthologies, doctoral theses and
patents. Peer review is a prerequisite for inclusion on an authoritative list. These lists decide what
publishers and what journals are regisgd as being worth to publish in, and what level this

recognition ha$ Level 1 orLevel 2. Level 2 channels generate more points. These lists effectively
decide which publication channels contain serious research. All eligddarcloutputs can be

atributed BFtpoints as they are entered into the system. Different weights are applied for different
sorts of output and publication channel, so the system aims to assess performance and not just volume
of production

2.6.3. ltaly

In 2013, ItalyGs National Agencyfor the Evaluation of the University and Research Systems
(ANVUR) completedts largest ever evaluation initiative, known as diéaluaton of the Quality of
Research(VQR), acros95 universities, 12 public research bodies anddléntary organisation.
Theaim was to construetnationalranking of universities and institutes, basekeyindicatoss,
including research outcomes obtained from 2004 to 28bdity to attract fundingnumber of
interndional collaborations; pants registered; spioffs; and othethird-party activities.

The results of the VQRre being used by the education and research ministry to aa&ddnillion
in @orize fund$from the governmeids university budgefThe process included tlealuation 6
appioximately 195,000 publications, usindngbrid approaclof two methodologies

9 Bibliometric analysisibasedn theimpactfactor (IF) of thejournal79 andthe
numberof citationsreceivedn ayear, dividedby articlespublished

7 bid.

BA useful analysis of the VQR is pr).viTdred WQR,Ablrtaanoy 6 G. Sana
Research Assessment: Methodological Failures and Ranking Distodtiamsal of the Association for Information, Science
and Technology.

7 For those indexed in Web of Science, or the SCImago Journal Rank for thosediimi&copus.
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9 Peereview:assignedo aroundl4,000externalreviewers morethan4,0000f
whomwerefrom outsideltaly.

Bibliometric analysis waasedin the naturakciences and engineering; whereas for social sciences
and humanitiegPanels 1614), only peer review was usethe overallevaluation of institutions wa
based on a weighted sum of various indicators: 50% for the quality of tleeafgseducts submitted
(for faculty members, the maximum number of products was three); arehthéing 50% ased on

a composite score from sixdicators. These areapacity to attract resourcg€%); mobility of
research staff (10%); internatiorsaliion (10%) PhD programmes (10%gbility to attract research
funds (5%) and overall improvement from thastVOQR (5%) ANVUR usedl4 panels taindertake
evaluationsdivided bydisciplinary area

2.6.4. Netherlands

Since 2003, it has been the responsibility of individuaich university boards and faculties to
organise researchsessment on a sipearly cycle, in line with @tandard Evaluation Pratold

(SEP)®° Assessments are made by expert committees, which may use qualitative and quantitative
indicators to score research growpgrogrammes on a scalehe distribution of government research
fundsis not explicitly linked tahis assessment progs™

From 2015 onwards, the assessment involves three criteria: quality, societal relevance, and¥iability.
Productivity was previously a criterion, but has now been removed as a goal in itself (and subsumed
under the quality criterion) to put less emphasis on the number of publications and more on their
guality. The review also looks at the quality of PhDrtirag), and management idsearchintegrity

(including how an institution has dealt with any cases of research misconduct). The rese@rch unit

own strategy and targets are guiding principles for the evaluation. In addition, the evaluation should
provide feedback to the evaluated research institutes and groups on their research agendas for the near
future.

80 The Standard Evaluation Protocol (SEP) was jointly developed by the Royal Netherlands Academy of Arts and Sciences
(KNAW), The Association of Universities in the Netherlands (VSNU) and the Netherlands OriganisaScientific

Research (WO). The goal of the SEP is to provide common guidelines for the evaluation and improvement of research and
research policy to be used by university boards, institutes and the expert evaluation committees.

81 Key Perspectives Ltd. (2009). Comparative Regiv of Research Assessment Regimes in Five Countries and the Role of
Libraries in the Research Assessment Pradesport Commissioned by OCLC Research
www.oclc.org/research/publications/library/2009/2ar8pdf

82 hitps://www.knaw.nl/nl/actueel/publicaties/standaxcluationprotocot20152021
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2.6.5. New Zealand

New Zealan@ evaluation systeris known as théPerformanceBased Research FUi@PBRF) and
is used to assetise performance oéll Tertialy Education Organisations (TEO%)Its four objectives
are toincrease the quality of basic and applied research at dggreting TEOsto support world
leading teaching and learning at degree and postgraduate texadsist TEOs to maintain and lif
their competitive rankings relative to their international peerst@pcbvide robust public
information to stakeholders about research performance within and across TEOs

ThePBREF is carried out every six years; most recently in 26d®en 27 institutions participated
(eight universities, ten institutes of technology and polytechnics, one wé&fiamgbeight private
training establishmentsThe amount of funding that a participating institution receivésised on
three elements: gliy evaluation(55%), research degree completiq@%%), and external research
income(20%).

The quality elenent of theprocess rests on the submission and evaluafieridence portfolios
Twelve specialist peaeview panelsassess and evaludtese prtfolios with additional advice from
expert advisory groups and specialas needeff The PBRF isuinusualn that it takeghe individual
(rather tharthe department or saol) as the unit of assessmest, provides vergetailed
performance informatiothat can inform strategic planning and resource allocation within
institutions.It does not systematically measure research irapaitside academia

2.6.6. United States

The US does not have a censatinational assessment systdaon its universities and reaech

institutes however,in recent yearst has actively supported projects includ®§AR METRICS

(Science and Technology for Amerisa&Reinvestment: Measuring the Effects of Research, Innovation
and Competitiveness and Scien€erhis was launched iB010 ands led by the National Institute of
Health (NIH), the National Science Foundation (N&mdthe Office of Science and Technology

Policy (OSTB. It aimsto create a repository of data and toolbétpassess the impact of federal

research investamts

83 www.tec.govt.nz/Funding/Funfinder/Performancé@asedResearciFundPBRF/. Retrieved 30 March 2015

84 Details of the 2012 exercises can be downloaded franv.tec.govt.nz/Funding/Furfinder/Performancéased
Researci-undPBRF/quality-evaluation/201uality-Evaluation/

8BIntheNew Zeal and educati on sowsedeengryeducatiod arganigption thasprosgidep u bl i cl vy
education in a M&ori cultural context.

86 PBRF Quiality evaluation guidance 2012 is providedhatv.tec.govt.nz/Documents/Publications/PBREality-
EvaluationGuidelines2012.pdf

87 https://www.starmetrics.nih.gov/
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STAR METRICS focus at twdifferentlevels:

i Levell: Developinguniform, auditableandstandardisetheasuresf theimpactof
sciencespendingonjob creation,usingdatafrom researchnstitution®existing
databaseecords 88

i Levelll: Developingmeasuresf theimpactof federalsciencenvestmenbn
scientificknowledge (usingmetricssuchaspublicationsandcitations),social
outcomege.g. healthoutcomesneasuresndenvironmentalmpactfactors),
workforceoutcomege.g. studentmobility andemployment) andeconomiagrowth
(e.g. tracingpatentspewcompanystartupsandothermeasures)rhis is achieved
through theFederal RePORTERtool, thusdeveloping an open and automated data
infrastructure that will enable the documentation and analysis of a subset of the
inputs, outputs, and outcomes resulting from federal investments in science.

The STAR METRICS projeativolvesa broadconsortiumof federalR&D funding agencies with a
shared vision of developing data infrastructures and products to support exidsedeanalyses of
the impact ofesearchnvestment? It aimsto utilise existing administrative data from federal
agences and their grangs, and match them witexisting research databasegobnomic, scientific
and social outcome#.has recently been announced that from 2016 onwards resources will be
redirected away from STAR METRICS data scraping to focus on the RePORTER tool, which ha
similarities to the UK Gateway to Research apprdach

2.7. Addingit up

As these snapshots revele wayghatmetrics and indicatgrare conceived and useakies by

country, often significantlyThe naure of the assessment approanty the choice, used relative
importance oparticularindicators reflectparticularpolicies, andusuallyinvolve compromise
aroundfairness across disciplines, robustness, administrative and/or cost burdens and sector buy in.

88 STAR METRICS will be discontinuingevel | activities as of January 2016.

89 http://federalreporter.nih.gov

9 But not all funders are involved, e.g. the National Endowment for the Humanities.

91 hitp://gtr.rcuk.ac.uk/
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Two recensstudiesprovidefurtherdiscussion ohow nationalapproachediffer:

9 A 2012reportby the Councilof CanadianrAcademiedooksatthe systemsaisedin
10 differentcountries92 It emphasestheimportanceof nationalresearcttontextin
defininga givenresearclassessmentinderining thatno singlesetof indicatorsfor
assessmentill beidealin all circumstancesThereportalsohighlightsa global
trendtowardsnationalresearclassessmemhodelsthatincorporateéboth quantitative
indicatorsandexpertudgment

i A 2014studyby Technopolissxaminedl2 EU memberstatesandNorway.93 This
includesa compaative consideratiorof systemausingperformancebasedesearch
funding (PRFsystems)Thereportshowsthat CzechRepublicis the only country
thatlimits theindicatorsusedto the outputof research(eventhoughit is the PRF
systemhatcoversresearctandinnovationrelatedoutputsin the mostdetailedand
comprehensivenanney. In asecondgroupof countriesi Denmark,Finland,
Norway (PRI), Belgium/PL(BOF), Norway (HEI) andSwederi the PRFsinclude
both outputandsystemidndicators;(in Denmark,FinlandandNorwaythis includes
indicatorsrelatedto innovationorientedactivities) Only afew countriesalso
examineresearchmpacts Italy, UK (REF),France(AERES)andBelgium/FL
(IOF). While the PRFsin FranceandBelgiumfocusonimpactsin the sphereof
researclandinnovation,ltaly andthe UK alsoconsidersocietalimpacts

It is valuableto learn from theapproachebeing used byifferent countriesparticularly agesearch

and data infrastructure aircreasinglyglobal. Howevercontextis also crucial to good assessment
andthere will be elements that are specific to the design, operation and objectives of the UK system.
Overall though, we are ldty to see greater harmonisation of approaches, certainly across EU member
states. Recent initiatives, such as the afBblence 2.6White Paper from the European Commission

point towards a more integrated architecture for research funding, communidetsemination and

impact. The UK has been at the forefront of these debates since the 1980s, and over that same period
its research system, across many indicators, has grown significantly itistiénsuring that the UK

is positioned well for the nextawe of change in how the research system opédrateterms of data

92 Council of Canadian Academies (2012) work included analysis of research assessment systems employed in ten countries
including Australia, China, Finland, Germany, the Netherlands, Norway, Singapore, South Korea, USA and the UK.

93 Technopolis. (2014Measuring scientific performance for improved policy making
www.europarl.europa.eu/RegData/etudes/etude2jol/527383/IPOLIOIN _ET(2014)527383(SUMO01) EN.pdf
Published for the European Parliamentary Research Service. This examined Norway, Sweden, the UK, Spain, France,
Belgium/FL, Italy, Czech Republic, Denmark, the Netherlands, Slovakia, Austria and Finldmid Aeport published in
2010, by the expert group on assessment in univeraigd research (AUBR)rovided case studies of 16 different
countries, which again represent a bthaaf approaches and objectivestp://ec.europa.eu/research/science
society/document_library/pdf O6/assesseuyopeuniversitybasedresearch_en.pdf
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infrastructure, standards and systems of asses$neeatvital part of our overall leadership
researchMoves by HEFCE to explore the poterijiahcreased internationalisation osearch
assessment are to be welcomed, althcugih steps are not withastrategic and operational
challenges. Proceeding cautiously, in an exploratory way, seems an appropriate approach
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