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Nath, Romy (REPS) ____________________ I
From: Rob Muir [robert.muir@pepvc.com]
Sent: Friday, 29 April 2005 3:05 PM
To: Committee, SCIN (REPS)
Subject: ~SubmissionJHORStanding Committee: Marketing Our Innovations

Robert Muir
Prometheus Equity Partners Pty Ltd

29/51 The Crescent
Manly, NSW 2095

Tel: 0412 635 317
robert. muir@pepvc.com

April 29, 2005

The Secretary
Standing Commission on Science and Innovation
House of Representatives
Parliament House
CANBERRA ACT 2600

Re HOR Enquiry — Marketing our Innovations

I’ve been privileged to chair a Working Group on the Metrics of
Commercialization for the DEST Coordination Committee on Science and
Technology for the period 2003-2005. The Group includes representatives from
major government organizations involved in Australia’s research funding and
the carrying out of research and commercialization activities. Our final report
was presented on Apr 15 in Canberra and an interim copy approved for
publication is attached to this submission. The final copy will be shortly
published by DEST, however this will be beyond the date for submissions to the
HOR Standing Committee on Science and Technology.

The key recommendation of our report is to broaden the definition of
‘commercialisation’ to a more encompassing ‘commercial potential’ which is
more reflective of an Australian situation.

Consequently the report proposes metrics to include measures relating to
research consultancies and contracts, and knowledge and skills transfer to the
private sector. However, in carrying out our work, the WG extended its brief
by:

• mapping the overall process of publicly funded research
com mercia lisation,

• outlining the broad interaction and impacts between publicly funded
research institutions and private sector enterprises (both existing and
emerging businesses),
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• highlighting the potential impacts on the Australian economy and
Australia’s global trade and investment.

It was beyond the brief of the Working Group to address critical issues beyond
the metrics project which would be of interest to the HOR Standing Committee.
These issues are listed below and outlined in context in the attached map,
“Beyond Metrics”:

Publicly Funded Research Agencies (PFRAs) Critical Issues:

~ Symbiosis: This is really the ‘nut issue’ since we need staff who
can talk the language of both supply (research) and demand
(business) sides, facilitate meaningful communication, and deliver
against expectations. The PFRAs must develop more of a service
mentality as opposed to a previous entitlement mentality.

~ Refocus/reorganize the Business Liaison and Technology Transfer
Offices: traditionally these offices have focussed on licensing and
spin-out initiatives. In refocussing, the Business Liaison and/or
Technology Transfer offices must seek to:
a Establish business-driven organizations with ‘freedom to operate’

under prevailing enterprise-wide labour agreements.
o Improve business processes (particularly those relating to SME

service, central entry point etc) and design processes that are
common across service lines.

o Manage projects and access to capabilities and facilities.
o Significantly increase income from analytical, contract research

and consulting opportunities — to cover initial costs of operations.
o Coach/mentor junior managers and scientists to nurture future

business leaders from within the ranks of technical staff.

> Commercial Board Representation: augment/change the primarily
academic base of PFRA boards to include ‘practitioner advice’ from
experienced emerging business and industry people to facilitate
enterprise creation. Currently, the majority of NEDs on Boards are
NOT from the private sector.

Enterprise Critical Issues:

~ Corporate growth and exits: we cannot not lose sight of a key
business driver — growth of stockholder interests and the need for
‘suitable exits’ for early stage investors.

~ Talent pool: people to staff, operate and successfully execute new
business and enterprise opportunities.

~ Access to Capital: cash to build, sustain, and launch new
enterprises, and

~ Investment Incentives: particularly additional reforms in taxation to
encourage and attract angel investment.
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Strategic Issues:

~ Sector variations: business cultures, practices, and timelines vary
widely across different industries.

~ Marketintroductions:weneedpartnerswho’speakthelanguage’
to take our enterprises to global markets, with

~ Market knowledge: ways of doing business, and receptivity to
innovation and new players vary widely between industries and
markets.

~ Track record: ‘what have you done’ is always the first question
when seeking partners, raising money or going global.

Respectfully submitted,
Robert Muir
Chair CCST Working Group Metrics of Commercialisation.

Attachments: Interim Copy Metrics of Commercialisation Report
Map-Beyond Metrics Critical Issues

PrometheusEquityPartners
29/51-53TheCrescent
Manly,NSW2095 Australia
T: Aus 0412-635-317
E: robert.muir~6oeovc.com
W: www.r,envc.com
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Associationof UniversityTechnologyManagers(USA)

BackingAustralia’sAbility—Building Our FuturethroughScienceand
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Departmentof Education,ScienceandTraining

Departmentof Industry,TourismandResources
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Research and Development

Science and Technology Policy Research Unit (UK)

Working Group(onMetricsof Commercialisation)
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Working group and terms of reference

Members
• Mr Rob Muir (Chair), Managing Partner, Prometheus Equity Partners

• Dr Evan Arthur, Group Manager, Innovation and Research Systems Group, Department of

Education, Science and Training

• Ms Tricia Berman, General Manager, Innovation Policy Branch, Department of Industry,

TourismandResources
• IVIr Simon Sedgley, Director, Policy and Planning, AustralianResearchCouncil

• Mr Zack Herlick, General Manager, Australian Growth Partnerships,Commonwealth
ScientificandIndustrial Research Organisation

• Ms Helen Fullgrabe, Principal Executive Officer, National Health and Medical Research
Council.

Terms ofreference
The terms of reference for the Working Group were to:

1. Determine appropnate measurements/indicators to monitor economic benefit flowing from

commercialisationofresearchfundedby thepublic sector.
2. Perform a stock take to identify work conducted in Australiaandelsewhereto developand

applymetricsofcommercialisation.
3. Develop a priority list of data collection gaps that can be addressedby using resources

available to CCSTmembers.

The Working Group will prepare a report to be presented to the CCST. The Group will have the
task of developing a set of metrics of commercialisation to position each member agency/
departmentto provide a consistent approach to measuring the benefits from investmentin
science,engineeringand technology.The measureswill be relevantto the implementationof
NationalResearchPriorities,CSIRO’s FlagshipprogrammesandtheTriennialAgreementswith
the scienceagencies.It will consult with key externalstakeholders,specifically the Publicly
Funded ResearchAgencies(PFRAs). It will also conductpublic consultationand undertake
studiesandanalyses.The Groupwill alsobe ableto drawon therecentoutcomesoftheNational
Surveyof ResearchCommercialisation.
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Key points and recommendations
TheCoordinatingCommitteeon ScienceandTechnology(CCST) establishedin November2003
a Working Group(WG) on Metricsof Commercialisation(MoC). This Reportdetails theWG’s
findingsandrecommendations.

After examiningcurrentpracticein Australiaandoverseas,and analysing22 submissionsfrom
organisations,the WG has concludedthat current metrics for commercialisationof publicly
fundedresearchneedto be extendedto reflecta broaderunderstandingof the commercialand
economicbenefitsofresearchcommercialisation.

Currentmetricsemphasisethecommercialisationof intellectualproperty(IP), especiallythrough
patents,licensesandspin-outcompanyformation.Thesedatacaptureonly asmallportionofthe
commerciallysignificantinteractionsthat takeplacebetweenthepublicly fundedresearchsector
andprivate enterprise(i.e. including currentand emergingbusiness).TheWG proposesthat the
metricsbe expandedto includemeasuresrelatingto researchconsultanciesandcontracts,andthe
developmentanddeploymentof appropriateskills.

In additionto making threerecommendations,theWG hasidentified severalareasfor further
examination(detailsin sectiontitledIssuesforfurtherstudy/development),including:

• further develop policy and performancemonitoring methodologiesto capture researcher-
industry interactions,including the role of knowledgeand skills transfer to private sector
enterprises

• examinethe links betweenpolicy, fundingdecisionsandresearch commercialisation metrics

• review the National Principles of Intellectual Property Managementfor Publicly Funded
Researchto ensuretheyreflect currentandemerginglIP practiceandtheneedsof theresearch
andinnovationsystem.

,~ ~r—w 1
<2 -.

Reommondatjb~I 2~ That the~ ,‘14 mefrics covering IP. contracts and consultancies. and sidils
developmentarid traflafer in Table 3 be adopted as thebasis for future data colI~ction and assessment
relaung ‘reseai~ch commercialisatidn across Australia’s publicly funded research institutions.

(page 17)
Recommendation3; ~iildingion the~ metrics in Tabl~3~ that a comprehensive data collection strategy f~r~
r~se&ch er~ialitibnme*icsbe d velopad. The strategy should:
• maintain tli~&exlsiln~ time series data for the core indicators developed through the National Survey of

Researdi merdali~at~on
2’ 1 .2

• address any deficiencies in data quality so as to improve data timeliness, availability and/or reliability
(ihduding those ideptwed’in this Report)

• wherever possible, draw upon existing and reliable third-parW data to reduce the burden on
resPondents and toensur~ consistency.

(page 18)-

~2 <I~ 2 ~UEII~flQ~iIQfl5
2 2

mmen~lon ~ 22~~ publicly 6.znded r~sear~h,” £researeh op~iimerc i~a~lbn’ ~
dh~da~ ~t4tneansby ¶~ilil61i untvehsities’ and PFRAS’ research~generates comm~rcla~ benefit thereb~(
contn~utin~ 101 ~ ~ ~0mle~~OQI~I-a~4 environmental Well-beir4 This ts achievec~ ttrough’
dpv~io~ing1nteMect~ op~ij~ 2~d~5~ RncW-ho~ and research-ba~ed skills ~sulflng In new and

ov~odr~ctC servi~es and buainess processes fransferable to the pilvats sector. 2 2

I ~2 - ,, trinnn ~

-4-



Report to the CCST: Metrics for Research Commercialisation

Introduction

Purpose and scope
On 7 November 2003 CCST agreed to establish a Working Group on the Metrics of
Commercialisation.Membershipof the WG was drawn from the Departmentof Education,
Scienceand Training (DEST),theDepartmentof Industiy,TourismandResources(DITR), the
Australian ResearchCouncil (ARC), the CommonwealthScientific and Industrial Research
Organisation(CSIRO)andtheNationalHealthandMedical ResearchCouncil (NHMIRC), with
the Chairman coming from the Australian Nuclear Science and Technology Organisation
(ANSTO).TheWGmembershipandtermsofreferenceareatpage3.

TheWG’s taskwasto identif~rmeasuresof thecommercialbenefitsflowing from theinvestment
in publicly fundedresearch.Theseare important in helping to demonstratethe relevanceand
valueofpublic investmentin research.TheWG hopesthat its work will provideabasisfor the
developmentof a more consistentapproachto measuringresearchcommercialisationamong
CCSTmemberagencies/departments.

In carryingout its work, theWGextendedits brief by:

• mappingtheoverall processofpublicly fundedresearchcommercialisation

• outlining thebroad interactionandimpactsbetweenthepublicly fundedresearchinstitutions
andprivatesectorenterprises(bothexistingandemergingbusinesses)

• highlightingthepotentialimpactson theAustralianeconomy,its global tradeandinvestment.

This is thefinal reportoftheWG.A preliminaryreportwaspresentedto theCCSTat its meeting

on 5November2004.

Methodology
TheWGmet on severaloccasionsthroughouttheperiodof theproject. TheChairmanmet with
theSecretariatto developtheanalysisandpreparethis report.Variousissuesweredealtwith via
emailandteleconferencingwith individualmembersoftheWG.

The WG invited submissionsfrom interestedorganisations;a copyof the invitation to provide
submissionsis at Appendix 1. A list ofthe22 submissionsreceivedis at Appendix2. In total
over 130 metrics were proposedin the submissionsreceived.A separateanalysisof metrics
nominatedin the submissionsreceivedby the WG is available on the CCST website,
<http://www.dest.gov.au/science/ccstl>.A summaryof that analysisis providedin Appendix2.~
Submissionsreceived.

In additionto analysingthemetricsproposedin thesubmissions,theWG consideredotherkey
sources,includingin particular:

• metrics usedin the National SurveyofResearchCommercialisation(NSRC) for the years
2000, 2001 and 2002 (which are basedon the metricsusedin the annualsurveyconducted
amonguniversitiesandotherresearchorganisationsin theUnited StatesandCanadaby the
AssociationofUniversityTechnologyManagers—AUTM)

• work carriedout by Dr JohnHoward for a report to DEST on TheEmergingBusinessof
KnowledgeTransfer:From ResearchCommercialisationto the CommercialManagementof
KnowledgeServices1

‘The Reportiscurrentlyawaitingapprovalfor release.
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• a Reportfrom theScienceandTechnologyPolicy ResearchUnit (SPRU)to theRussellGroup
ofUniversitiesin theUnitedKingdomtitled MeasuringThirdStreamActivities(2002).

Criteria for assessing a system of metrics
TheWG believesthat in theAustraliancontext,an effectivesetof researchcommercialisation
metrics should reflect the nation’s particular scientific, environment, health, economic
development,andrelatedglobal tradeandinvestmentissues.

Australia’sresearchcommercialisationmetricsshouldbe:

• Spedfic:by focusingon a clearlydefinedconceptionof ‘the commercialbenefitof publicly
fundedresearch’,andindicatingperformanceacrossdifferent typesandfields of researchand
modesofcommercialisation.

• Measurable: by using tangible factors in readily available statistical,accountingand other
informationsystems.

• Actionable: by highlighting mattersof importanceregarding the commercialbenefits of
researchfrom the viewpoint of policy-making, monitoring and evaluation. This includes
identifyingkey outcomes,outputsandinputs.

• Reliable:by beingbasedon datathat is consistentandrobust.

• Timely: by including leading,laggingandreal-timedatathat canbe obtainedin a reporting
cyclethatmeetsto decision-makingandmonitoringneedsofgovernment.

• Costeffective:by beingin numbersufficientto the task,andnotplacingunreasonableimposts
on thoseproviding thedata.

• Efficacious: by encouraging desired behaviours and avoid encouraging undesirable
behaviours.

Theanalysisofmetricsin thisReportis basedon thesecriteria(seesectionAproposedsystemof
metricsandAppendix6: Assessmentoftheproposedcoregroupofmetrics).2

2 In addition,the WG also identifiedfour categoriesto organiseandanalysemetricsproposedin submissions.These

were: Leading (likely future economic, social and environmentalbenefits);Real time (current performance);
Lagging(pastperformance);Learning(rateat whichperformanceisimproving).
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Context

The research system
The overall goal for governmentsis to manageresearchandinnovationas a systemthat will
generatethe greatestpossiblereturn to the community in the form of economic,social and
environmentalbenefits.

Theprogrammelogic oftheresearchsystemis depictedschematicallybelow in Figure1, below.
While this figuredepictsa linearprogression,thesystemis actuallyfar morefluid anditerative,
involving complexlinkagesandfeedbackloops.

Figure 1: Research inputs to final outcomes

Researchers use... to generate...

Which are applied by
industry and the
community to
produce...

Final Research
Outcomes

~.Money 1~. Ideas ~Neworimproved: ~ Reduced mortality andl
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•~ performance ofI

Ideas Methods processes cts or services

II. Improved terms ofcreativity anifest incommercial and. knowledge and
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Skills on-commercial forms, eg capabilities trade, GDP

Equipment Publications II. Improved quality of life
Patents

Materials
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II
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.........iI .. ~..
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I.

Knowledge diffusion, adoption and transformation processes
——— —————————————————— ———— —

Source:basedonGeisler,E 2004,Measuringthe impactsfrompublic sectorscienceandtechnology:new methods,
citedin Allen ConsultingGroup(2005).Measuringthe impactofpubliclyfundedresearch,ReportforDEST, (p. 2).
Availableat: <http://www.dest.gov.au/resaual/nublications.htm>

.

As Figure 1 suggests,researchcandeliver social, economicand environmentaloutcomesin a
rangeofways.Onerecentlycompiledlist—which is by no meansexhaustive—includes:

• new productsand new processesthat canhelp reducecostsor improve public policy and
societalstructures

• incrementalimprovementin existingproducts, processesorservices

• educationand training of researchworkers and businessprofessionals,and also university
graduatesandthecommunitymoregenerally

• increasedability to participateand integrate cutting edge researchknowledge developed
elsewherein theworldataveiy earlystage.3

~Allen ConsultingGroup(2005),Measuringthe impactofpubliclyfundedresearch,Report for theDepartmentof
Education,Science& Training,Canberra.Availableat: <htto://www.dest.gov.au/resuual/nublications.htm>

.

Research Inputs Research Outputs

resulting in...

Intermediate Research
Outcomes
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Ourunderstandingofthemultiple benefitsof researchandthemultiple pathsby whichresearch
is broughtto adoptionor to otherwiseexertsan impactandthereforegeneratesvalue for society
andtheeconomyis expandingrapidly. This is borneout in the2005DEST-commissionedAllen
ConsultingGroup report on Measuringthe Impact ofPublicly FundedResearch.TheReport
attemptsto capturethe rangeof indicatorsthat would be necessaryto measureboth thequality
and diffusion of publicly funded research.Appendix 3 reproducesa table of the various
suggestedindicatorsfrom theAllen ConsultingGroupReport.

Economic context
Historically, Australiahasrelied on primary resourcesasthe basis of its nationaleconomic
performance.In recentdecades,however,theAustralianeconomyhasdiversified. Thereis now
a strongeremphasison theproductionand exportof high-technologymanufacturedgoods,as
well assophisticatedservices.This hascontributedto growthofan averageof sevenper centin
Australia’s exports over a ten-yearperiod. An increasing level of export of elaborately
transformedmanufactureshasdriventhe growthin Australianmerchandiseexports.Australia
has relatively high numbers of researchscientistsand engineersand a strong record of
innovationand invention.It is thereforewell placedto takeadvantageof ~rowinginternational
markets—especiallyin Asia—forsophisticatedmanufacturesandsolutions.

Australia’s export profile haschangedfrom its traditional relianceon primary resourcesto
includeserviceareassuchaseducationandtraining.Forexample,in 2004educationandtraining
wasAustralia’ssixthhighestexportearnerwith exportstotalling $5.7billion.

Overall economicperformance,as measuredby such factors as growth in GDP, business
investment,employmentandtermsof tradeetchasrecentlybeenvery strongin Australia.5One
of theconsequencesof strong economicgrowth,however,hasbeencontinuingpressureon the
nationalcurrentaccount,with adeficitin theSeptember2004quarterofover$13billion.6

In this environmentof sustainedgrowth and high relativedemandfor imports and foreign
capital, it is importantthat Australia’s capacityto bring ideasto marketand developa strong
innovation-basedeconomyis maintained.Onecomponentof this involvesensuringthat publicly
fundedresearchis carriedout effectively and efficiently. This encompassesthe objectivethat,
whereappropriate,commercialbenefit for thecommunityis generatedby thedevelopmentand
deploymentofneworimprovedproducts,servicesandbusinessprocesses.

Monitoring the performanceof researchcommercialisationthrough a systemof metrics will
thereforehelp inform nationalpoliciesandorganisationalpracticesthat supportandextendthe
economy.

4Departmentof ForeignAffairs & Trade2004,AustraliaNow, [online]
<httn://www.dfat.gov.au/facts/newaust.html>,accessed24/12/2004.
5AustralianGovernment2004,‘Budget Statement3’, 2004-OSFederalBudgetPapers,[online]
<htto://www.bucinet.~ov.au/2004-05/bp1/html/bst3.htm>,accessed24/12/2004.
6 Australian Bureauof Statistics 2004, ‘5302.0 Balanceof Paymentsand International InvestmentPosition,

Australia’,released29/11/2004.
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Current metrics for research commercialisation

Most approachesto measuring‘researchcommercialisation’ in Australia apply a definition
similar to that usedin DEST, where for statistical and data collection purposes‘research
commercialisation’is definedas‘the processesthatgeneratecommercialreturnsvia incomeand
capitalgains,incomefrom licencesandrevenuefrom salesof newproductsandprocessesfrom
researchconducted.’7

This definition is in accord with the approachusedby the US Associationof University
TechnologyManagers(AUTM) in their licensing survey.TheAUTM LicensingSurveyis the
most internationallyrecognisedand widely comparedstandardof data on the transfer of
academicresearchfor commercialapplication.However,thedatathatAUTM collectsis largely
drivenby the impactsoftheUS Bayh—Dolelegislation,by whichuniversitiesandnot-for-profit
researchorganisationsacquirerights to IP developedwith Governmentfunding.TheAUTM data
is limited to researchoutputswhich are, orstemfrom, ‘protected’ intellectualpropertyrights—
includingpatents,licencesandthebusinessgeneratedfrom them.Dueto theregisterednatureof
IP, theseoutputsareeasyto assembleandanalyse.This suiteof indicatorsis thereforethemost
commonlyusedmethodinternationally,formeasuringresearchcommercialisationsuccess.

TheAUTM Survey’smethodologyforms the basisfor theAustralianequivalent,theNational
SurveyofResearchCommercialisation(NSRC),whichwasconductedby theARC, theNI{MRC
andCSIROfor theyear2000,andby DESTfor2001 and2002.

In the most recentedition of the NSRC (releasedin October2004),the surveyincluded the
ANSTO, DefenceScienceandTechnologyOrganisation(DSTO) andthe AustralianInstituteof
Marine Science(AIMS). Unlike the previous survey,data relating to CooperativeResearch
Centres (CRCs) was obtained from the CRCs themselvesrather than through university
partners.8

Intei~nationaI trends and practices~~
4 -

looking at methodologies t&
irci ~sthis i~ g~r~eraIIy done by~
itp~ ly are capture’* in actlvity~

rnea~u~e~ such ~ peterts, licences,, st~rt.~JI~ companies etc. Many countlies. have undertaken studies’
cQnsiderlngia broader rg~of~Indt~t6rs. ‘ 4

Details o intern~tlonelIren~is ~ndpractices. are at Appendix 4: International frepds and practices.
4 ‘ 4

Table 1 below summarises the metrics most commonly reported by Australian publicly funded
research institutions. While there are some metrics that relate to outputsandoutcomes,theseare
generally less frequently and less comprehensivelyreported on. Overall, current research
commercialisationmetricsplaceheavyemphasison the identification,sequestration,protection
andexploitationofIP andfocusmuchmorestronglyon inputsandprocessesthanon outcomes. p

~‘ DEST 2004,Definitions and MethodologicalNotes—Statisticson Scienceand Innovation, p. 28. Suggested
changesto the definitionofresearchcommercialisationaretakenup laterin thisReport,underRedefining‘research
commercialisation.
8 A discussionof dataissuesrelatingto CRCsin theNSRC is providedlaterin this Report,underData collection

gaps.

I ~adIighIo~mp~tiv¶glQb4i~
I cbUntiflG narrow1~de1ltied.

~vironrrjer4policy mal
eminent fund~re~
arch Deroi~m~e. o’

increasingly
LIft most couri~
~tswhich aenera

-9-



Report to the CCST: Metrics for Research Commercialisation

Table 1: Major current reported metrics of research commercialisation

Main data
groups

Supply sId~: Publiply Fundpd Research sector Demand side: Business &
Inputs/

Activities

Outputsl Deliverables Intermediate

Intellectual
Property

~UqerIuvIoJ1%
prctection,

exploftat~on)

1. Patent Applications &
Approvals (No ofAust &
WOild)

2 Plant Breeders Rights
~

Invention disclosures
4 Commercialisation Staff
5 Commercialisation

Administration

6. Licences, Options,
Assignments

7. Royalty agreements
8. Client relations, surveys

9. standards & best practices
10. Equity holdings — Cashed in

equity

11. Gross revenue from licensed
technology(Licensed or
assigned Technology)

12. New products, services or
business processes

13. Start-ups/ Spin-outs

Respareb
Ct~ntrapt~ ~

COOsUItIOleS
4’

14 Research contracts
15. ARC Linkage Projects
16 Number of Commonwealth

grants received

17. Reports
18. Publications
19. Conferences/ Seminars

20. Extent of research
collaboration with lndustr~’ andbusiness

~EUII@

Development &

Transfer

21 Number ofundergraduate
courses conducted

22 No of staff supervising
students

23. Number of research students
involved in research project

24. Student employment
destination

Outside the area of patents, licenses and spin-outs:

• CSIRO, AIMS and ANSTOcollect data contract research activity

• the universities and CRCsreport on research training, and

• the rural Research and Development Corporations (RDCs) use other indicators such as skills
development, diffusion, dissemination and adoption

• the ARCcollects information on the commercial and other benefits to partner organisations
(including firms) from collaborative research with universities.

Appendix 5: Somespec4icapproachesin Australia provides more detail on the currently
reportedapproachesto measurementof researchcommercialisationusedby CRCs, PFRAs,
RDCsandtheARC.

Thesimilarity of themetricsusedby thePFRAsandtheadditionaldatacollectedby theCRCs
andRDCssuggestsarangeof metricsthat could form thestartingpointfor thedevelopmentofa
more uniform systemfor reporting researchcommercialisationactivities. At the sametime,
differencesin disciplines, programmeobjectivesand modesof operationmeanthat no one
systemofmetricswill suit all. Thechallengeis to developan overarchingsetofmetricsthatcan
beadaptedto suit thedifferingcircumstancesofAustralia’spublicly fundedresearchinstitutions.

Data gaps and deficiencies in the current approach

The currentsuite of metricscapturedamongmost organisationstendsto be narrowly focused
aroundintellectualpropertyrights suchas patents,andthesubsequentbusinessthat is generated
fromtherights.

At this relativelyearly phaseof development,Australia’ssystemof researchcommercialisation

metricshasthefollowing characteristicsthatneedattentionorrectification:
• focuson indicatorsofactivity andprocess,with little attentionto outputsandoutcomes
• narrow focuson the commercialisationof intellectualpropertyasmanifestedin patentsand

similar rights hi
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• doesn’t capture other methods of delivering commercial benefit such as through RDCs’ work
of dissemination or diffusion of contracted research outcomes

• focusedon the ‘supply side’, in that the needs,views, experiencesand performanceof
businesses and industry are not adequately consideredorassessed

• insufficiently integrated with other elements of the Australian research and innovation system,
particularlytheperformanceandqualityof the research system9

• dependent on a large and relatively costlyspecial-purposesurvey—theNSRC—thattendsto
be disconnectedfrom otheraspectsofthenationalresearchandinnovationsystem

• heavily influenced by foreign models—especiallythe AUTM survey methodology—with
insufficient referenceto specific areasof relevanceto Australia’s circumstancesandpolicy
needs

• does not encompassin systematic fashion all of Australia’s publicly funded research

institutionsorall theireffortsto ensuretheirresearchproducescommerciallybeneficialresults.
In addressingthe abovedata gapsand issues,thereremainsa needto ensurethat any future
arrangementsfor thecollectingdataareasstreamlinedaspossible.Thiswill ensurethat thedata
collected is relevant not just to the specific programs that it is collected from, but also in regard
to informing nationalpolicy considerations.

A proposed system of metrics

Redefining ‘research commercialisation’
The WGbelieves that the definition of ‘research commercialisation’ needs to be recast better
reflect the potential impacts on the Australian economy and Australia’s global trade and
investment. As mentioned above, the current DEST definition for statistical purposes is ‘the
processes that generate commercial returns via income and capital gains, income from licences
and revenue from sales of new products and processes from research conducted.’ This definition
is somewhatnarrow,especiallyasit does not reflect the range of ways in which publicly funded
research activity can provide commercial benefits for industry.

In consideringthis issue,theWG is awareof DEST-conimissionedwork by Dr JohnHoward.10

Howard identifies four modelsof commercialising research outputs in Australia’s university
sector:

1. Knowledgediffusion: ‘the creation of awarenessand interest about research findings with a
view to promoting adoption, application and use in commercial and industrial contexts’

2. Knowledgeproduction: the ‘standardmodel’ wherebythereis a linear flow from thecreation
to the application of knowledge, with the main outputs being ‘knowledge products,
predominantly intellectual property rights’

3. Knowledge relationships: ‘the formation of collaborative and cooperativerelationships
betweenbusinessesandresearchinstitutions [covering]investmentsin researchinfrastructure
in its physical, human, relational and structural dimensions’

4. Knowledge engagement: ‘a processof communicative interaction betweenuniversities,

business and government ... to address complex problems’.

~Seethe IssuesPaperreleasedin March 2005,ResearchQuality Framework:Assessingthequalityand impactof
researchin Australia,[availableat: <http:llwww.dest.~ov.auIresoual/documents/rafissuespaper.pdf~>]

.

10 HowardPartners(Forthcoming),Theemergingbusinessofknowledgetransfer: Creatingvaluefromintellectual

propertyandservices,Reportcommissionedby theDepartmentofEducation,Science& Training.

11 -



Report to the CCST: Metrics for Research Commercialisation

s1traIt~s pubikJ~
That fc~r f~nded~r~search~ ~r0seatc brnMerciaIisatk,n~ ~e defhiad- ~sthe
~n~ns b~ 4flhi~s en4 PFRAs~ ~ese~ro~ i1emt~ commercial b&refit, thereby
cri~buti~ ~ ste~aIia~’s~ oc o~n~c1, ~ociaI.and >environrflent4 *et~-being ThisIs~ achieVed
~ properL~t. id~g~, kn6w-hov~’ and resea hA~sed sklil~ #~uIting in
neW ~n~Iimpi~ved7~rQd~.sct% services and ~siriessproces~e~ transferable to the private ~ector,

Howard argues that the current emphasis placed on the ‘standard model’ (which he refers to as
‘knowledge production’) as the path to adoption of research outcomes is restrictive and counter
productive.Howardstatesthat while the ‘standardmodel’ is ‘easily grasped’and its ‘outputs
easily measured’ it does not adequately reflect the wide range of circumstances through which
universitiesimpact, or producebenefits,to the economy.Nor doesit adequatelydescribethe
complex set of relationships, linkages and interactions by the various players, including private
enterprise, universities and publicly funded research agencies.

All four models described are present in the Australian research and innovation system and they
are contributingin commercialisingresearchoutputs.Asidefrom statingthat thereneedsto be
separateapproachesto performanceindicatorsfor different funding programs,Howard argues
that indicators still need to be kept to a minimum and adopted only when they can provide
relevant and useful information about the performance of those programs.

It is evident from Howard’s analysis—and from the work of the WG—thatthere is considerable
complexity in defming what research commercialisation means, and should mean, in Australia. It
is also evidentthat commercialisationencompassesfar morethan ‘the processesthat generate
commercialreturns’, as identifiedin theDEST definition above.Therefore,in consideringthe
diversity and complexity of the Australianresearchand innovation system,and taking into
accounttheproposedmetricsclassesabove,the following definitionhasbeendeveloped.

R.c0mI~tend~tIop1
-~ r X

N

Mapping publicly funded research commercialisation
The flow of ideas, technologyand innovation amongpeople, enterprisesand institutions is
essential to the innovation process.” To assist in understanding the Australian research and
innovation system, the following map of publicly funded research commercialisation has been
developed by the WG(Figure 2). The map shows how publicly funded research provides
commercial benefits. This process is part of the wider research and innovation system. The map
also alludes to the complex relationships flowing from research inputs to outputs and eventually
to achievingoverall outcomes of ‘delivering economic and social benefits’ through an interactive
process referred to as the ‘innovation pipeline’ and the ‘business feedback loop’.

Themapcanbereadfrom thetop-downor from the bottom-up.

Readtop-down (i.e. following the text to the left of the diagram), it shows that the overall
desiredoutcomeis ‘economic and social benefits through a strengthened national system of
researchand innovation’.’2 There is a rangeof systemicand macro-economicindicators of
successin achievingthis outcome(acknowledgingthat it is extremelydifficult to isolate the
causal relationshipbetweenpublicly fundedresearchand the outcome). These factors are
fundamentallyaffectedby Australianbusinessandindustrybeingableto accesscapital,develop

“ OECD (1999),ManagingNational InnovationSystems,Paris.
12 Thisdescriptionof theoutcomeisderivedfrom therelevantoutcomestatementsfor DESTandDITR.
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newbusinessandexpandcurrentbusiness.This is donethroughtheformationof newcompanies
andjoint venturesand the developmentof new markets,aswell as throughthe expansionor
adaptationof existing firms, the expansionof existing markets,or improvementsto existing
products,servicesandprocesses.

In thecontextof thecommercialapplicationofresearch,thesenewor improvedbusinessesare
createdon thebasisof a variety of outputs,including spin-outcompanies,the licensingof IP,
contracted research, facilities accessand consultancies,and the developmentof an appropriate
talent pool in the businesssector,aswell asamongresearchers.Theseoutputs constitutethe
primary commercialbenefitsof researchconductedin publicly funded researchinstitutions,
including PFRAs, universities, and MedicalResearchInstitutes(MRIs). Theseorganisationslink
to businessand industry throughthe ‘innovation pipeline’—deliveringideas, inventionsand
know how to industry—andthroughthe ‘businessfeedbackloop’—whichprovidesinformation
to theresearchinstitutionson the researchneedsofindustry,andfinancialsupportin theform of,
for example,licencefees, investment,andresearchcontracts.It is througha variety of factors
thatpublic sectorresearchinstitutionsseekto generateresearchthat is commerciallybeneficial,
including researchgrants and governmentprogrammes,strong basic and applied research,
variouscollaborativeprogrammesand activities,providing education and skills developmentto
researchersand to industry, developingpartnershipsinternationallyand with business,and
ensuringtheyhaveeffectivecommercialisationprocesses,policiesandsupportin place.

L
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Figure 2: Map of publicly funded research commercialisation

Themap of publicly fundedresearchcommercialisationcan alsobe readfrom the bottomup,
wherebypublic sectorresearchinstitutions areseento provideresearch,skills, capabilitiesand
research-relatedoutputsthatprovidecommercialbenefit to businessand industry.Suchbenefits
includeIP, spin-outcompanies,researchconsultancies,accessto facilities, andthetalentpool of
both scientific and businessprofessionals.Theseare deployedby industry to developnew
business or expand existing business, thereby contributing to growth in GDP, jobs, etc to help
deliver the overall desired outcome of economic and social benefits.

-14-
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This map shows that there are many different ways that an idea or process can be taken to
market. The challengethen is to developa system of metrics that adequatelyreflects this
dynamicandmultifacetedsystem.

Developing a proposed system of research commercialisation metrics
Usingthemapofpublicly fundedresearchcommercialisationasageneralguide, anddrawingon
themetricsidentifiedin submissions,theWG soughtto developa setofmetrics for measuring
and monitoring the performanceof publicly funded researchinstitutions in their efforts to
contributeto thecommercialsuccessofAustralianbusinessandthewidercommunity.

A matrix of metrics
Basedon its analysisofmetricsalreadyin usein Australiaandoverseas,aswell asthosesuggested
in submissions,the WG arrivedat a set of 40 potential metrics.’3 Reflectingits view that the
existing definitionof researchcommercialisationis toonarrow, it classifiedtheseinto threemain
groups,relatingto:

1. IntellectualProperty(identification,protection,transfer,exploitation)

2. ResearchContractsandConsultancies

3. Skills DevelopmentandTransfer.

Within eachgroup,it furtherclassifiedthemetrics in termsof whetherthey relateto inputs,
processes,outputs,oroutcomes.

Table2 summarisestheoutcomeofthisanalysis. TheWG envisagesthat themetricsin Table4
wouldmeettheneedsof Governmentfor overall researchperformanceinformationwhile also
assistingindividualinstitutionsto monitortheircommercialisationperformance.

It is importantto notethat for themostpart the metrics at Table2 relateto the factorsin the
middle of the map of publicly funded researchcommercialisation(Figure 2 above)—i.e.
measurablefactorssuchasspin-outcompanies,licensingof IP, contractsandconsultancies,and
thedevelopmentof anappropriatetalentpool. This reflectsa deliberateeffort on thepartof the
WGto focusattentionon thoseaspectsofthesystemthatareamenableto deliveringmetricsthat
meet the criteria outlined in the Introduction to this Report, i.e., metrics that are: specific;
measurable;actionable;reliable; timely; cost effective(in termsof thecost ofdatacollection);
andefficacious(in termsoftheactivitiestheyencourage).

13 The40 donot includemetricsrelating tomacroeconomicor broadsocialoutcomes,which areidentifiedin the last

columnof Table2 as ‘final outcomes’.
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Table 2: Matrix of research commercialisation metrics

Main data
groups

~5upi$t~IcI.~P~b~ly Eund.1 ~ Sector 0~man~R ;lde: B~s(ness & Community ~
~k lnpt4*u/ ~ beilvorables. Intm~edIafr

Outcome~
Final

Outcome.

~nIiI.t~ti~a1

(Idenbfl~atiofl~; ~
po~ctIot~ ~

‘~
epIoi~ati~n) ~

,

1.

2.

~•

4.

5.

PatentApplications
(including PlantBreeders Rights)&
Patents Issued (No.)
Invention disclosures
(No.)
Commercialisation Staff
(No. & Costs)

Commercialisation
Administration (Cost)
IP policies & practices
(Documented &
Applied)

6.

7.

8.

9.

Licences, Optians,
Assignments(No. & Value)
Royalty agreements
(No. & Value)
Pllots/ Prototypes/
ClinicalTrails
(No.)

Client relations
(No. of contacts/
interactions)

10.
11.

12.

13.

14.

15.

Gross revenue from
licensed technologyNew products, services or
business processes
Start-ups/Spin-outs (No.,
capitalisation & revenue)
Joint Ventures (No.,
capitalisation & revenue)

Initial Public Offerings
(No., & capitalisation)
Venture capital deals (No.
&value)

Changes in:
GDP
investment

employment
• exports
• health

outcomes

• environmentaloutcomes

that can bereasonably linked
to research
commercialisation
intermediate
outcomes (using
econometric
analyses and
studies).

~. 16

~eea~h. 17

~QE~t ~

18
6O~S~ltpfl~I~A

A~,4•:%;~ 19.

<:s%2»~

20.

29.

30.

31.

Research contracts
(No & Gross Revenue)

Consultancies(No & Gross Revenue)
Joint Ventures
(No &Capitalisation)
ARC Linkage Projects
(No. & Value)
Administration (Cost)

21.
22.

23.

24.

25.

Reports (No.)
Publications (No. &

type)Conferences/ Seminars

(No. & attendance)Client relations (No. of
contacts/interactions)
standards & best
practices

26.

27.

28.

Business expenditure on
R&D (BERD) in the public
sector (Quantum & % of
total BERD)

Repeat business (%ofcontracts with previousclients)

Flow-on business (No. of
clients who become patent
licensees and/or Partners
in JVs, spin-outs etc)

Commercialisation &
entrepreneurial training
for researchers (No. of
courses offered, No. of
graduates)
Scientific & research
training for Industry (No.
of courses offered, No.
of graduates)
Course design -
industry input &
endorsement (No. of
postgraduate courses
with industry input to
design and/or industryendorsement)

32.

33.

34.

35.

Research graduates
employed in industry,
(No. & % of total cohort)
Industry funded
postgraduate places
Staff exchanges (No. of
Researchers to
industry; industry to
research sector)
Research student
placements in industry
(No.)

36.

37.
38.
39.

40.

Industry sector satisfaction
with quality of research
graduates
New practices
New products/services
Research postgraduate
income
Research postgraduate

Start-ups & Spin-outs

However,40 metrics is too many for ongoing monitoring of researchcommercialisationat a
systemiclevel. For this reasonthe WG selecteda ‘core’ groupof metrics Table 3. The WG
believestheseought to be applicableacrossall public sectorresearchinstitutions,allowing
comparisonsandbenchmarking.

Table 3 doesnot includemetricsfor ‘final outcomes’or system-or economy-wideinformation
suchasBusinessexpenditureon R&D (BERD) in thepublic sector(Quantumand % of total
BERD). It is envisagedthat this higher level data will continue to be collected through
establishedand developing statistical processes,especiallythe surveys and data collection
activitiesoftheAustralianBureauofStatistics.

L
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Table 3: Core group of metrics

~uppIyslde:Publlcty Funded Research Sector Demand sIde: Buslne~s &Main data Communitygroups ; 6utputs~t Deliverables lnt~rniedl~te Outcomes~

1. Patent Applications (including 3. Licenses, Options, Royalty 5. Gross revenue from licensed
Plant Breeders Rights) & agreements, Assignments technology

Intellectuet Patents Issued (No.) (No. &Value) 6. New products, services or2. Commercialisation Staff & 4. Pilots/Prototypes/Clinical business processes createdProperty Administration (No. & costs) Tnals (No. & Value) 7. Start-ups/Spin-outs, Initial

Public Offerings (No.,
capitalisation & revenue)

Rmaich 8. Research contracts & 9. Peer-reviewed Publications & 10. Repeat & flow-on business (%
Consultancies Reports (No. & type) of contracts with previous(No., Gross Revenue, Sectors clients)C4xlsuttencles & Company Size)

SkiU~, ~ Commercialisation & 12. Research graduates employed 13. Research postgraduate incomeentrepreneurial training for in industry (No. & % of total 14. Research postgraduatesDevelopeient researchers (No. of courses graduates) employed in Spin-outs& Traflster offered, No. of graduates)

The WGhas undertaken detailed analysis of the fourteen items in the core group of metrics,
assessing them against the criteria outlined earlier in this Report. That analysis is provided at
Appendix 6: Assessment of the proposed core group of metrics. Further development of the
system of metrics could be carried out partly on the basis of this analysis.

Recomniendatlon 2:
That the 14 mettles ~vering IR contr~ots and consultanQles, and skills development and
transfer in Table 3 be a~lopted as the basis for future data collecti0n and assessment reh ting to
research comrnerclalisation across Australia’s publicly funded research institutions.

Data collection and future surveys of research commercialisation

Data collection
Thedatausedin any metricssystemneedsto bereliable,timely andcosteffectiveto collect.The
existing NSRCis expensive both to conduct, report, and respond to. The NSRCfor 2001 and
2002—including designing and conducting the survey, compiling the data, interpreting the data
and publishing the results—cost in excess of $400,000 (excludingrespondents’costs).

Some700 copies of the NSRCReport for 2001 and 2002 were distributed to stakeholders. There
was limited commentary in the press or in forums such as conferences and seminars. The NSRC
data, however,hasbeenuseful in informing researchand analysiswithin DEST and other
Government departments. It has also been used by consultants engaged by DESTto research
and advise on aspects of research commercialisation.

In addition, there are aspects of the NSRCwhich suggest that some of the data may not be as
reliable as might be desired. For example, there are inconsistencies between the data reported on
CRCsin the survey and data collected by the CRCprogramme. The latter indicate higher overall
performance(sometimesdoublethat of the survey),albeit from a somewhathighernumberof
CRCsthan in the NSRCsample. The NSRCalso understates the level of research expenditure by
CRCs’4.

14(2004)National Surveyof ResearchCommercialisationYears2001and2002,p18, Reportfor theDepartmentof
Education,Science& Training.Canberra.Available athttp://www.dest.gov.au/highered/commercialisationInsrc.htm
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CRCProgrammedatafrom 63 CRCsin 2001—02show17 spin-outs(versus5 in thesurvey)and
107 licences(versus48 in thesurvey).The NSRCfor 2001 and2002 wasdesignedto prevent
double counting of CRCdata by universities participating in CRCs, and it is possible that this led
to some confusion among respondents. However, this would not explain all of the differences
betweenthetwo setsof data.It is also possiblethat CRC respondentsto theNSRC foundthe
processofrespondingto thesurveycostlyandtimeconsumingandwerethereforelessassiduous
in gatheringandreportingall therelevantinformation.

The CRC examplepoints to the importanceof balancingthe benefitsof surveyssuchas the
NSRCwith thecostof conductingthem.Anecdotalfeedbackfrom surveyrespondentssuggest
that theyvalue theNSRC data,but would welcomeinnovationsto reducethecostand time in
responding.Oneway this couldbe realisedis to drawon relevantdatathat is gatheredon a
regularbasisby third parties—e.g.theAustralianBureauof Statistics,theAustralianTaxOffice,
IP Australia,AustralianSecuritiesand InvestmentsCommission,DEST’s ScienceGroup and
Higher Education Group—anduse that data in the analysisof researchcommercialisation
activity and impact. It may be possibleto discusswith suchthird partiesthe refinementand
developmentof their data collection processesso that, over time, information relevant to
researchcommercialisationcanbe gathered.

Datacollectiongaps
As notedin thesectionon ‘Data gapsanddeficienciesin thecurrentapproach’above,thereis a
needto ensure that future arrangements for the collection of data on research commercialisation
are as streamlinedas possible,with third party sourcesbeing usedwhereverpossibleand
appropriate.As alsonotedin theassessmentoftheWG’s proposedmetrics,therearesomeareas
where availabledatais limited or questionable.In theseinstancesit will be necessaryto setin
placeaprocessto improvethetimeliness,availabilityand/orreliability oftherelevantdata.

Thiswork shouldbeginwith thecoregroupofmetricssetout in Table3 above,notingthatmost
are reasonablyrobust in terms of data sourcesand integrity. The WG hasprovided some
indicativeassessmentsof thecoregroupof metricsatAppendix5: Somespecificapproachesin
Australia. This work canbe takenfurther in theprocessof refming and testingthe proposed
metrics.

Futuresurveysofresearchcommercialisation
TheNSRCnowcoversatime seriesofthreeyears:2000,2001and2002.It is importantthatthis
time seriesdatabe continuedin relationto thecore groupof IP relatedmetrics identified in
Table 5 above.Thesecontinueto be importantfor performanceassessmentsandbenchmarking,
bothdomesticallybetweeninstitntionsandsectorsandinternationally.However,oneimplication
of the WG’s proposedframeworkfor metricsof researchcommercialisationis that somedata
collectedin thefirst threeyearsoftheNSRCwill notbecollectedin the future.Forexample,the
WG does not believe that information relating to the employment of patent attorneysis
sufficiently usefulin policy or performanceterms to warrant thecostof its collection. On the
otherhand, theWG’s proposedframeworkalsoimplies an extensionof thescopeandrangeof
the metrics relating to researchcommercialisation,by covering researchcontracts and
consultanciesandskills developmentandtransfer.

hi
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Issues for further studyldevelopment
This sectionidentifiesanumberofissuesthat theWG considerrequirefurtherexaminationand
study asAustralia’ssystemof metricsfor researchcommercialisationevolves.TheWGhasnot
madeany specificrecommendationsin relation to theseissues.TheCCST may,however,wish
to initiate furtherworkin someorall theseareas.

Trends towards more complex researcher—industry interactions
The relationshipbetweenAustralia’s researchsector and businessesand industry is rapidly
evolving. Interactionsbetweenthe sectorsare becomingbroader,more sustained,and more
complex. Industryandresearchersinteractthroughmodesthat extendwell beyondthe ‘standard
model’, wherethe resultsof research(in the form of IP) aresold or licensedto business.The
already reasonablystrong mode of ‘knowledge diffusion’—whereby researchis brought to
industry-wide adoption through communication, building capacitywithin industry through
extension, education and training, and creating standards relating to production and
distribution—is increasinglysupplementedby the other emerging modes that Howard has
identified: ‘Knowledge relationships’ and ‘Knowledge engagement’. The former involvesthe
useof ‘know how’ generatedin the researchprocessthat is madeavailableto industrythrough
cooperation,collaboration,joint venturesandpartnerships,while the latter is focusedon long-
term engagementcentredon sharedconcernsand interests,especiallythroughclustering and
collocationofresearchfacilitiesandbusinesses.

The recommendationsthat the WG has made seek to go some way to addressingthese
developments,especiallyin termsof researchconsultanciesandcontracts,accessto specialist
facilities, and skills developmentandtransfer.However,thereis aneedforpolicy to pay greater
attention to the less tangibleand/orless direct modesof interaction,suchastacit knowledge
interactions or the diffusion of knowledge through publications, personal interactions,
professionalandacademicconferencesandseminars,etc.

It is likely that both policy and practicewill evolve to reflect thesedevelopments.It will
thereforebe importantthat Australia’s systemof researchcommercialisationmetrics also be
enhancedto reflect these developmentsand their potential impacts as businessdrivers for
Australia’seconomy.

Policy and funding decisions and research commercialisation metrics
In some quarters there is an expectationthat future funding andgrantprogrammeswill be driven
in partby explicit measurementsof theresearchsectors’performancein thecommercialisation
of research.To date,thecollectionandpublicationof researchcommercialisationdatahasbeen
carriedout withoutanydirectconnectionor referenceto funding arrangementsfor universitiesor
otherresearchinstitutions.While thereare grantsandprogrammes—mainlyrunby DITR—that

Recommendation ~ Table dta lit. for research

BUilding~on thepietri~ie in ~ that a comprehensive a Co ec ion strategy
commercia1is~tion i~ietdcs be develop~d: The~strategy shciu1d:~

— I

• m~iritain The existing time ser data for the tore indicators developed through the National
Sutvey~ofJ~a~arch9ommerp~alisetiq!t

• a~~de~i6f~ iridaf~ qUality so as to impro’ie data timeliness, availability anctloK
r~li~bility (lncludiA~ thQse ideritifi~d in lii
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• and reliable third-party data to reduce the burden on
respondents and to ensure consistency: -
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aim to promoteandassistthecommercialisationof somepublicly fundedresearch(e.g.Pre-Seed
andpotentiallyCommercialReady),thereis no commercialisationelementin themajorresearch
funding programmes for universities or PFRAs.’5 Generally speaking, where research
commercialisationis encouragedin the researchsector—suchasin the CRC Programmeor
aspectsof the RDC Programme—thereis no direct link betweenfunding decisions and
commercialisationperformanceperse.

TheWG is awarethat thepotentialconnectionbetweenreportingon researchcommercialisation
performanceand funding is an issuethat hasarisenin wider debates, especially in relationto
universities.

This potential connectionis an importantissuein its own right, but it alsodirectly affectsthe
designand deploymentof ametricssystemfor researchcommercialisation.Thebehavioursand
responsesof researchersand researchinstitutions are heavily influencedby whetheror not a
reportingregime is linked to funding. On the whole, there will be a greater tendencyfor
‘gaming’ ormanipulationofresultswherethereis (or couldbe) extrafunding attached.Onthe
otherhand,whereno moneyis attached,the incentiveto changepracticesis diminished.These
considerationsdirectly influencethedesignandpresentationof surveysanddata.

It is therefore important that the currentdebateabout research‘outreach’ (or ‘third stream’
activities in theuniversitysector)encompassesconsiderationof therole of commercialisation,
how it interactswith othermodesof interchangebetweenresearchers,industryandindeedthe
wider community,andwhetherandhow future funding arrangementsmayormaynot relateto
commercialisationactivity. The ResearchAccessibilityFrameworkandespeciallytheResearch
Quality Frameworkthereforeneedto be developedwith anexplicit understandingof theroleand
nature of researchcommercialisationas a meansby which researchand researchoutputs
generatebenefitsfor thecommunity,arevaluedby themarket,andaccessedby industry.

National Principles of Intellectual Property Management
Oneof the main vehiclesby which policy relating to researchcommercialisationis expressed
and communicated to the researchsector is throughthe ‘National Principles of Intellectual
Property Management for Publicly Funded Research’.16Given theevolving natureof research
commercialisationand the increasinglysophisticatedinteractionsbetweenresearchinstitutions
and industry, it is timely for the NationalPrinciplesto be reviewedandrevisedto ensurethat
they reflect changes in policy and practicein the sector.This is relevantto the questionof
researchcommercialisationmetricsbecauseIP managementdrives much of thebehaviourand
activity that generates the information and performance that the commercialisationmetrics
system depends upon. Many government departments, agencies and other organisations were
involved in the development of the National Principles and any discussions to change the
National Principles would need to involve a wide range of stakeholders within government, the
researchsectorandbusiness.

15 However, it is noteworthythat researchconsultancies—whichtheWG has recommendedbe includedin future

metricsof researchcommercialisation—docountaspartof the ‘researchincome’componentthat drives60 percent
of the InstitutionalGrantsSchemeand40 percentof theResearchTrainingScheme.
16 Publishedin 2001 by The Australian ResearchCouncil, The Australian Tertiary Institutions Commercial

CompaniesAssociation,TheAustralianVice-Chancellors’Committee,TheDepartmentof Education,Training and
Youth Affairs, TheDepartmentof Industry,ScienceandResources,IP Australia, TheNational HealthandMedical
ResearchCouncil. Availableat: <http://www.arc.gov.au/pdf/OlO1.pdf~

.
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Appendix 1: Letter to stakeholders

Metrics of Commercialisation Working Group

Dear

I have recently accepted an invitation from the Australian Government to chair a working Group on the
metrics of commercialisation.
The Working Group is to consider ways of improving the measurement of commercialisation outcomes
arising from publicly funded research. Our objective is to identify what future leading indicators will impact.
Australia’s (and Australia’s partners and competitors) economic, financial and social capital and I would
greatly value your views on this issue. I’ve attached a simple template as a guide to outline the form and
nature of information we are seeking to capture.
Our terms of reference and the membership of the Working Group are attached for your information. We
are required to report in November 2004. The Working Group is being supported by a secretariat within
the Department of Education, Science and Training (initial contact is Ms Sandy Stevenson, ph: 02 6240
g675, email: sandy.stevenson~dest.gov.au).
If your organisation would be interesting in contributing to this endeavour, I would be grateful if you could
contacteither the secretariat or myself (ph: 02 9717 3698, email: robert.muir~ANSTO.gov.au) by 10
August 2004. Written submissions will be due 31 August 2004.
In closing, I would stress that this endeavour is of key strategic significance and one of a number of inputs
the Government is seeking in regard to its broader research and commercialisation dialogue.

Yours sincerely

Rob Muir
Chair
Metrics of Commercialisation Working Group
Director Business Development
Australian Nuclear Science and Technology Organisation

30 July 2004
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Attachment A

To begin to address these issues, we are considering four groups of potential metrics:

Leading: likely future economic, social, and environmental benefits

Real time: current performance

Lagging: past performance

Learning: rate at which Australia is improving its performance.

Working Group on Metrics of Commercialisation
MrRob Muir (Chair), Director, Director of Business Development, ANSTO

Dr Evan Arthur, Acting Group Manager, Innovation and Research Systems Group, Department of
Education, Science and Training

Ms Tricia Berman, General Manager, Innovation Policy Branch, Department of Industry, Tourism and
Resources

Mr Simon Sedgley, Director, Policy and Planning, Australian Research Council

MrZack Herlick, General Manager, Australian Growth Partnerships, CSIRO

Ms Helen Fullgrabe, Principal Executive Officer, National Health and Medical Research Council

TheWorking Group has been established as partof the work of the Coordination Committee on Science
and Technology (CCST). This Committee comprises representatives of Australian Government
departments with science and technology interests, and of government research funding and research
performing agencies. Established in 1989, the Committee brings together leaders of Australian
Government departments and agencies with an interest and expertise in science and technology.
Terms of reference of the Working Group

i. Determine appropriate measurements I indicators to monitor economic benefit flowing from
commercialisation of research funded by the public sector.

ii. Perform a stock take to identify work conducted in Australia and elsewhere to develop and apply
metrics of commercialisation.

iii. Develop a priority list of data collection gaps that can be addressed by using resources available
to COST members.

Discussion of the Task

Today, technology is seen as the key to development and prosperity in most parts of the world.

Australian has some recognised strengths including in technology development, for example:

We are a technology player with more than 300 ‘world-first’ and ‘world- best’ Australian technologies (the
black box flight recorder, differential gears, bionic ears, gene shears, medical vaccines).

The 2003 Global Entrepreneurship Monitor (GEM) listsAustralia as the world’s 7th most entrepreneurial
country, and 3rd in the developed world.

Well established academic sector. Highly educated, multilingual IT workforce. Medical science (biotech) is
a global strength.

Fully deregulated telecommunications market with state-of-the-art equipment.

Australia’s economy ranked 14th in the world, 4th Asia Pacific. CPI growth forecast amongst best in
world.

To date, Australia has undertaken two National Surveys of Research Commercialisation using the
Association of University Technology Managers methodology and Australian Bureau of Statistics
innovation surveys in 1993-94, 1996-1997 and 2003. A recent report on the benefits of commercialisation
-The economic impact of the commercialisation of publicly fundedR&D in Australia—was prepared by the
Allen Consulting Group.
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The Australian surveys, in common with similar surveys overseas, measure commercialisation activity
such as patenting, licensing and formation of spin-out companies. They do not measure the net economic
value created, such as new industry sectors developed, new companies formed, new jobs created, jobs
retained, and/or market share increases. And depending on the particular industry sector, such results
may not be apparent for several years from the time of the actual transfer.

Thus, it is important to identify whatfuture leading indicators will impact Australia’s (and Australia’s
partners and competitors) economic and social well-being.
The inherent weaknesses of previous approaches include failing to measure the informal types of transfer
that account for the majority of actual technology transfer and longer term economic benefit and are
therefore more indicative of leading indicators:

Some of these types of activities are illustrated below:

People:
People movementsto/from Australia in particular sectors and technology clusters including intercompany
staff transfers,

Meaningful exchanges of information among global business and scientific colleagues,

Relationship building with global ‘A’ list educational, scientific, and business organisations,
Number of ‘world-recognised’ Australian scientific and business leaders.

Supply Side:
Learning and sharing best practice,

Growth in foundation science, engineering, and management talent both in numbers and new knowledge
generation,
Creating and sustaining business- and tax-friendly environments which can exploit new knowledge for
wider economic, social and environmental benefits,
Matching public investment in R&D and new knowledge creation with private sector and community
perceptions of research sensitive needs, problems and opportunities,
Facilitating additional capital creation and formation,

Track record of increasing commercialisation successes.

Demand Side:
Developing new knowledge to sustain and improve the competitive position of Australian industry (solving
current problems, deploying latest tools, creating new opportunities),

Provision of technical assistance and support to industry deploying new knowledge areas,

Training of skilled work force,

Accelerated routes to global markets to facilitate greater trade and investment opportunities,

Enhance the quality of life for future Australians by providing wider economic, social and environmental
benefits.
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Indicators Template

Metrics of Commercialisation

Indicator (leading,
lagging, real time,
learning, linkage)

Description Rationale Current source
(if any)

Useful

- 25 -
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Appendix 2: Submissions received

The following organisations provided submissions to the WG in responseto the letter at
Appendix 1.

Sub no# Respondent

Si NHMRC

S2 Edith CowanUniversity

S3 Finders University

S4 Melbourne University

S5 IRD Board

S6 BusinessCouncilofAustralia

S7 National InformationandCommunicationsTechnology
Australia

S8 CRCCommittee

S9 CharlesDarwinUniversity

SlO DefenceScienceandTechnologyOrganisation

Sil DITR

S12 Department of Finance and Administration

S13 Australian Institute of Commercialisation

S14 DepartmentofCommunications,InformationTechnologyand
theArts

S15 DepartmentofAgriculture, FisheriesandForestry

S16 Griffith University

S17 UniversityofAdelaide

S18 CentralQueenslandUniversity

S19 CharlesSturtUniversity

S20 UniversityofCanberra

S21 CooperativeResearchCentresAssociation

S22 CSIRO

A full analysisof the metrics suggestedin submissionsis available on the CCST website
<htto://www.dest.aov.au/science/ccst/>. This Appendix provides an overview of this work.

Initially, the WG identified four categoriesto organiseand analyse proposedmetrics in
submissions. These were: Leading: likely future economic, social, andenvironmentalbenefits
Real time: current performance Lagging: pastperformanceLearning: rateat which Australia is
improving its performance.Criteria were developedand suppliedin a templateform in the
invitation for submissionfor respondentsto useto organisetheir submissions(seeAppendix1
for details).
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The same criteria were used by the WGto rate the suitability of metrics received in submissions
were: ‘description, rationale,current sourceof the proposed metric, usefulness,measurability
andcosteffectiveness’.The ‘description& rationale’ hadto provide evidenceof thesuitability
of the metric that it would provide useful information. The ‘current source’ factorallowedan
elementofdiscretionasto whetherthemetric would be robustandeasyto source,for instance,
Annual Reports.Thelastthreefactorswereusedto help ratethemetric, i.e. whetherit couldbe
rateda

1
st ordermetric (highly useful),a

2
nd ordermetric (couldbe useful, needsmorework),

or not useful (discard). In addition, a numberof submissionscontainedsuggestionsof current
surveysthatmightbeuseful.

The table below summarisesthe results of the metrics receivedin submissionsand a brief
analysisof the main activity associatedwith that classof metric and the resulting rating of
metricsin eachmetricclass.As an overall observation,it wasapparentto theWG that manyof
themetricsin thesubmissionswereduplicatesof orvery similar to others.It was alsoapparent
that the proposedmetrics were (naturally) influencedby the specific circumstancesof the
organisationfromwhomthesubmissioncame.

Table: Metrics from submissions
Main activity associated

Metric No. lit Order metric No. 2nd Order metric No. wl~ metric
— Research outputs (IP rights),

contracts, funds raised, funding for
Leading 39 1st order metric 25 2nd order metric 14 skills development, fit for market

analysis, interactions

Real tIme 18 1st order metric 12 2nd ordermetric 6 Funding, interactions, collaboration
LaggIng 41 1st order metric 35 2nd ordermetric 6 Rate of return, trend data
Learning 17 1st order metric 9 2nd ordermetric 8 Interactions, training skills
Discarded metrIcs 12
Suggested surveys 7
Total metrics 134 1st order metric 81 2nd order metric 34

LeadingandLagging indicatorsprovidedthe highestnumberof suggestedmetricsin the initial
groupingand

1
stordermetrics.

Leadingmetricsshowedan overwhelmingemphasistowardsintellectualpropertyrights, research
outputs,quantumof investmentfunds,marketanalysis.Thesemetricshavebeenthemainstayof
reported research commercialisation metrics.

Laggingmetricsprovidedthehighesttally of all themetrics,bothinitially and 1st order, again, not
surprising as the metric is predominantly concerned with time lag data—rates of return on
investment and revenue streams, also trend data—success of spin-outs, number of entries on IP
registers,turn-over,profitsand value of contracts/consultancies.

Realtimemetricsgaveearlyindicationsofanewgroupingclass—onethat is moreconcernedwith
theresearcherinteractionend—scaleoffinding, collaborationsandinteractions.

Learning returnedmetrics dealing with training and gaining experiencefor researchersand
businessrepresentativesin eachothersworld, interactions—workexperiencesabbaticals,number
of PbDsin industiy,startingspin-outsetc.

The final tally for
1

St order research commercialisation metrics was 81 metrics.
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Appendix 3: AlIen Consulting Report on Measuring the impact of publicly funded
research
Table of suggested indicators from Allen Consulting Group (2005),Measuringthe impactof
publicly fundedresearch, Report for the Department of Education, Science and Training,
Canberra. Available at: <httD:/Iwww.dest.aov.au/resaual/oublications.htm>

.

Suggested
Indicators

Potential Diffusion Indicators
for the Physical and BiologicalSciences

Potential Diffusion Indicators for the
Social Sciences and Humanities

Highly cited
publications

Presentations given at industry
sponsored conferences

Presentations given at learned societies

Patents
Presentations given at academic
conferences

Presentations given at academic
conferences

Highly cited
patents

Presentations given at learned
societies

Submissions made to government inquiries

Technology
licensing revenue

Distribution of research
newsletters to industrystakeholders

Citations of research in government policy
publications

Employment in
spIn-off companies

Meetings attended with potential
Industry adopters of research

Citations of research in court judgements

Industry research
contracts

Results from surveys of
government and industryresearch managers as to who
they regard as ‘high-impact’
academic researchers

Articles published in the popular press

Presentations to
industry sponsored
conferences

The number of research students
that are subsequently employed
within industry

Research cited in articles in the popular
press

Presentations to
industry and
government
knowledge users

Results from surveys of heads of policy
sections in government departments as to
who they regard as ‘high impact’ academic
researchers
Thenumber of research students that are
subsequentlyemployed within government
departments, Ministerial offices and
industry.
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Appendix 4: International trends and practices
Item 2 of the Term of Referencerequiredthe WG to perform a stocktake to identify work

conductedin Australia andelsewhereto developandapplymetricsofcommercialisation.

In a highly competitive global environmentpolicy makers are increasingly looking at
methodologies to capture the performance of government funded research. In most countries this
is generally done by counting narrowly defined research performance outputs which are
manifested in activity measures such as patents, licences, start-up companies etc. Many countries
haveundertaken studies considering a broader range of indicators.

TheUnitedStates

The AUTM survey (mentionedabove)hasbeenin operation for 11 years and focuseson
indicators related to the generationof commercialoutcomes.The survey provides a yearly
profile of US universities,hospitalsandresearchinstitutesand Canadianinstitutions.The data
collected includes:

• number of FTE staff employed in technology transfer offices

• researchexpenditure

• legal expenditure and reimbursement

• patent related activity

• start-upactivity

• licenses and options

• licence income.

The AUTMSurvey does not capture contract research, skills development or research training.

Much of the debate surrounding the generation of commercial outputs (as understood by the
standardlinear defmition of commercialisation)revolvesaround the ownershipof IP. In the
United States the Bayh—Dole Act of 1980 removed many impediments to university, government
and industry collaboration by providing for universities and not-for-profit research institutes to
retain ownership of IP resulting from governmentfundedresearch;where universitieshave
multiple sources of funding for research this allows for universitiesto retainownershipof IP.
This has provided a clear framework for university, government and industry collaboration
which has been credited with greatly increasing the commercial output of universities.

AUTMis currently examining ways to extend the coverage of their survey methodology to
provide data more relevant to final outcomes and broader economic, social and environmental
benefits of commercialised research.

TheUnitedKingdom

The Higher Education—BusinessInteraction Survey 2OO1-2OO2’~ (HE-BI) presents
comprehensive analysis of the extent and nature of collaboration between universities and
business in the UK. The Survey employs a range of qualitative and quantitative measures to
assess the level of commercial activity within universities, and the level of interaction with

‘~ Availableat: <http:/fwww.hefce.ac.uk/reachout/hebi/>

.

- 29 -



Report to the CCST: Metrics for Research Commercialisation

businessand the community. Many directly measurecommercialoutput; someof the more
qualitative measures provide useful information relating to the collaborative efforts of
universities.

As well as the traditional measures related to patents, licenses, publications etc, some of the

moreinterestingmeasuresinclude:
• development and implementation of regional skills strategies through regional partnerships

• business representation on the governing boards of universities

• income from publicly funded collaboration research grants involving business co-funding or

formal collaboration
• consulting activities and associated income

• spin-offs (number, staffing and turnover)

• researchcontracts entered into with businesses,including number, value, researchfield

(including multi-disciplinary research) and industry segment

• monitoringofchangesin labourmarketsupplyanddemandandaccountingfor this in planning

• number of undergraduate placements in business

• provision of courses for business, number of students and total income

• support for national and regional economic development.

The Report warns against using the survey results as the basis for funding and suggests that
another set of indicators—developed to reflect the demand side (business and community
partners) of third stream funding—be developed to ensure that funding is directed towards
achievingthedesiredcommercialresults

The LambertReviewofBusiness—UniversityCollaboration (2003)18 useddatalargely collected
throughthe HE-BI surveyand examinedthe level of collaborationbetweenuniversitiesand
businessesand recommendedseveral ways in which the amount of collaboration can be
improved. This included increasing and improving knowledge transfer between universities and
businesses through increased third stream funding, and model contracts covering the ownership
and exploitation of IP. One such model is that where public funding is involved, ownership of IP
should go to the university (as is the case in the USunder the Bayh-Dole Act). Business partners
should be free to negotiate licence terms to access the IP.

In 2002, the Science and Technology Policy Research Unit (SPRU) at the University of Sussex
published a report commissioned by the Russell Group of Universities (an association of 19
majorresearch-intensiveuniversitiesin theUK) titled MeasuringThird StreamActivities.19The
report examined the interaction between universities and society focused on commercial
outcomes,includingcategoriesnotnormallypickedup by traditionalmeasuressuchas:

• advisorywork

• commercialisationoffacilities

• contractresearch

• staff flow

~ at: <http:/Iwww.bm-treasury.gov.uklmedialEA556llambertreview final 45O.pdf~

.

19 at: <http://www.clo.cam.ac.ukIdocuments/finalrussell report.pdf~

.
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• studentplacements

• learningactivities

• curriculum alignment

• social networking

• non-academic dissemination.

The report concluded that indicators of university commercialisation activity are not sufficient to
guide third stream policy and are a poor guide of the overall economic and social benefits of
university activity. It also concluded that performance information on commercialisation is best
focused at the level of activities and outputs, where relevant decisions and strategies are made.

In 2002 the UK University Commercialisation Survey20 was conducted by Nottingham
UniversityBusinessSchoolin collaborationwith theUniversityCompaniesAssociationandthe
Associationfor University IndustryLinks. The Survey gathered data on 125 UK universitiesand
examined:

• thenumberofFTEs employedin commercialisationactivities, licensingactivitiesandspinout
companydevelopment

• invention disclosures and patents

• IP protectionexpenditure

• licensing activity and the destinationof licenses,i.e., licensesthat went to new spin-out
companies, SMEs, large companies and other institutions (this included a further breakdown to
show where the licence had gone to a UKor non-UK based business)

• licensingincomeandthenumberoflicensesyielding income,income from licenses generating
royalties, number of licenses yielding income related to sales revenue

• revenue from assignment of patents

• proportion of revenue paid to the inventor, department and institution

• spin-outcompanyactivity (numbergeneratedand number externally financed, further broken

downby sourceoffunds)andthenumberandvalueofexitsfrom spinoutcompanies
• factorsthat impededorsupportedcommercialisationactivitiesandinternationalcomparisons.

Canada
The Canadian Foundation for Innovation is an independent corporation created by the
governmentof Canadato fund researchinfrastructure.In Marchof2004 theFoundationreleased
its CommercialisationReport2’ encompassingthe commercialactivities of 113 universities,
hospitalsand collegeswithin Canada.The report usesmany of the measurescapturedin the
AUTM Surveybut includesadditionalfields:

• revenuefrom royalties and liquidated equity

• material transfer agreements

• collaborative and partnership activities.

20 Wright,M., Binks, M, Vohora,A and Lockett, A., (2003)UK UniversityCommercialisationSurvey:Financial

Year2002,NottinghamUniversityBusinessSchool.
21 Availableat: <http:llwww.iimovation.ca/PubliCatiOflS/2004/2004comm e.pdf~

.
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New Zealand
The Foundation for Research Science and Technology OutcomeIndicators22reportfor 2003—04
collected data from all research providers who receive funding from Foundation research
programmes. The data consisted of:

• new or improved products, processes and services for users

• number of products, processes and services per million dollars invested

• number of products, processes and services for users per million dollars invested

• this collects information grouped on the end beneficiary of the output

• What was delivered (product, process or service) and how did New Zealand benefit (this
consists of 10 categoriesgroupedunder three headings:More competitiveNew Zealand
businesses, increased understanding and knowledge, and improved environment and social
conditions)

• third partyrevenue

• all IP generatedby type (plant variety rights, copyright, trademark, PCT applications and

provisionalpatents)andpermillion dollarsinvested
• number of user reports per million invested and distribution of these reports within specific

usergroupsandcategories
• number of joumal articles, books (including chapters,theses,peer reviewed conference

proceedings),keynotepresentationsandawards

• numberofpeerreviewedpublicationsandpresentationspermillion dollarsinvested

• number of relationships between researchers and other parties per million invested

• distribution of relationships between users and researchers.

22 Availableat: <htto://www.frst.govt.nz/Evaluation/ProviderIndicators.cfm~

.
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Appendix 5: Some specific approaches in Australia

The following sectionsbriefly outline currentspecificapproachesto researchcommercialisation

performancemetricsandthe issuestheyraise.
CooperativeResearchCentres
The CRC programme emphasises collaborative arrangements to maximise the benefits of
research through a process of utilisation, commercialisation and technology transfer. It has a
strong education component with a focus on producing graduates with skills relevant to industry
needs.

Within thefourselectioncriteriausedto assessapplicationsfor CRC funding,criteria 1 and2 are
giventhegreatestweighting:

1. The outcome will contribute substantially to Australia’s industrial, commercial and economic
growth

2. The path to adoption (commercialisationlutilisation) will achieve the identified outcomes

3. Thecollaborationhasthecapabilityto achievethe intendedresults

4. The fimding sought will generate a return and represents good value for the taxpayer.

Each CRC is required to develop an evaluation strategy which identifies objectives and
milestones or targets, and the performance indicators used to measure progress towards them.
CRCs also complete an annual Management Data Questionnaire (MDQ) which is used for
assessment of the performance of the CRCProgramme as a whole, rather than individual CRCs.

The MDQcollects, inter alia, data on:

• patents maintained and filed, both in Australia and overseas

• thenumberandvalueof research contracts

• the number of and income from, spin-off companiesand technologycommercialisation

agreements
• student employment destinations

• the number of publications and reports for industry and other end users

• thenumberof formal research related publications

• the number of doctoral research students and masters research students

• thenumberof staffmemberssupervising research postgraduate students

• the extent of research collaboration with industry and business both within Australia and

internationally

• thenumberof andvalueofCommonwealthgrantsreceived

• thenumberofundergraduateeducationcoursesconducted.

In its submission to the WG, the CRCCommittee advised that there is currently some overlap
between the MDQand Annual Reports and that this will be removed once CRCreporting goes
online.

L
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PubliclyFundedResearchAgencies

Australia’s three main publicly funded research agencies (PFRAs)—CSIRO, ANSTOand
AIMS—all have a similar ‘standard suite’ of performance indicators.

The main difference between the PFRAs and the AUTMmethodology is that the former include
information on contract research and data from client response surveys. All the PFRAs rely
heavily on their ability to attract client-based contract or consultancyresearchthat is paidfor by
industry. So the inclusion of not just the number, dollar value and type of contract or
consultancy, but also the industry perceived ‘value’ of the work is of critical importance as an
indicator. Like the CRCs, some of the PFRAs employ an indicator to rate the level of
involvement and development of skills in their organisations.

CSIRO has published a report (closely following the AUTMmethodology) that summarises its
research commercialisation efforts for the period 200 l~O2.23 Collecting this suite of data allows
for comparisons to be made between CSIRO and similar institutions in the USAand Canada.
UnliketheAUTM reports,theCSIROreportincludesdataon contractresearchactivity.

Australianrural ResearchandDevelopmentCorporations
The RDC model is a uniquepartnershipbetweenthe AustralianGovernmentand a mix of
private, industry-owned companies and statutory corporations working within the public sector.
RDCsoperate primarily through a diffusion model, seeking the fastest and most effective means
of generating research outputs, findings and insights into their field.

The NSRCdoes not currently include the RDCs. However, as the RDCscommission research
(as opposed to conducting it themselves) it is probable that some of the reporting in the NSRC
includes the coinmercialisation activities of research commissioned by the RDCs.

Due to competing interests within the RDC model itself, RDCs have developed guiding
principles for the management of IP which include, but is not limited to, the standard
commercialisation route. The guiding principles focus on pursuing the most effective route to
ensuring adoption of a new technology or practice, rather than generating a more conventional
commercial outcome.

RDCs are legally accountable for performance and compliance reporting. This information is
publishedin an annualcompendium,InnovatingRural Australia: Researchand Development
Corporation Outcomes.In the following table areindicatorsusedto measuresuccessof RDCs
efforts against adoption indicators.

23 CSIROResearchCommercialisationReportfor 2001—2002,(2003),availableat: I-]
<csiro.~ov.au/proprietarvDocumentsIGSIROcommreport2OO3.pdf~.

.
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Table:Adoption indicatorscommonlyusedby RDCs
Indicator

~Y2~
Demand -
realtime

Description Rationale Current Source

Education and training of producer
groups in utilising new R&D
outputs—being new practices or the
use of new product

Training of skilled workforce, usually
to derive an economic or
environmental benefit

Attendance records,
follow-up surveys

Both
Supply
and
Demand -
leading

Input to drafting and acceptance of
new product standards or policy

Establishing best practice, also
accelerating routes to global markets

Acceptance and
implementation of
standards, measures
of volume and value

Demand -
~ggj~g.
People -
leading

Rates of return on selections of
completed projects

Enhanced economic and social
benefits

Cost/benefit analysis

Investment in General Business
Training for Women and Young
People

Number of recognised business
leaders

Attendance records,
surveys, career
anal sis

Supply -
leading

Commercialisation and promotion of
a new animal or plant variety or
processed product

Commercialisation successes Sales targets—either
volume or value

Demand -
real time

Introduction of extension tcols Technical assistance to industry
deploying new ideas

Attendance records,
follow-up surveys

Supply -
leading

Use of broad-based education
campaigns

Learning and sharing best practice Materials produced
and distributed

Demand -
real time

Increases in production output or
cost savings due to adoption of an
R&D output, as measured by volume
orvalue

Enhanced economic benefits Measures of volume
or value

Source:Departmentof Agriculture,Fisheriesand ForestrysubmissiontheCOST Working Groupon theMetric of
Commercialisation2004.

TheAustralianResearchCouncil

The ARC24collects data on theperformanceofresearchfundedundertheNationalCompetitive
GrantsProgram(NCGP).

Thekey performanceindicatorsidentifiedfor theNCGPinclude: researchawardsdata,outputs
and outcomes of research projects funded under the program, and independent studies of various
research performance measures (conducted periodically). While the research awards data and
outputs and outcomes are available on an ongoing basis (allowing regular reporting), the
independentstncliesareconductedperiodically.

Successful grant applicants are required to provide a progress report to the ARCannually and a
final report on completion of their research project (within six months of completing the
research). A range of data is available for extraction from the final reports including:

• descriptions of research outcomes and commercial and other benefits to partner organisations,
includingfirms

• projectoutputs(includingpublicationsaswell asmeasuresofcommercialisationactivitiessuch
as patents, licences and start-up companies)

• numbers of research personnel involved in a research project (including, for example,
Australian and overseas postgraduates and early career researchers).

24Theinformationon ARC isan extractfromtheARC AnnualReport2003-2004(2004),availableat:

<http://www.arc.eov.auIpublications/annualrenort.htm>

.
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In 2003, the Allen Consulting Group presented its report A WealthofKnowledge—theReturnon
Investmentin ARC-FundedResearch,25a detailed econometric analysis of the benefits flowing
from ARC fundedresearch.

The report performed two distinct forms of economic analysis. The first utilised a ‘top-down’
approach analysing the drivers of productivity growth. The second, the ‘bottom-up’ approach
determined the level of benefit realised from ARCfunded research using a case-study method.

The top-down approach determined the difference between the output growth of the Australian
economy and the growth in inputs of the capital and labour markets. This difference was used as
an indicator of technological progress. The contribution made to this technological progress by
ARCfunded activities was then estimated and used to determine the economic return on ARC
fundedresearch.

The bottom-up approach determined the contribution of specific areas benefiting from ARC
funded research to technological progress. This was modelled through the Centre of Policy
Studiesat MonashUniversity’s generalequilibrium model of the Australian economy.An
estimate of the overall benefit to particular social and economic areas could be identified as well
as the overall benefit to GDP.

V

25MlenConsultingGroup,(2003),A WealthonKnowledge—TheReturnon InvestmentfromARC-Funded

Research.Availableat: <http://www.arc.gov.au/pdf/ARCwealth of knowledee.pdP’

.

L

- 36 -



Report to the CCST: Metrics for Research Commercialisation

Appendix 6: Assessment of the proposed core group of metrics
[SeeTable3:Coregroupof metrics,page17] ~o~rco ~. ~ 1~oet~ EffigaoIo~ I ~omm.m

~In dqtjro’~p. 13.pxIpUoo

~
1. Patent Applications (including
Plant Breeders Rights) & Patents
Issued (No.)

input/activity measure of patents
activity

?IPAustralia;
?USPO; ?other

Yes. Provides an early indication of inputs to the
innovation pipeline. Reliability and timeliness depend
on accessibility and quality ofpatent offices’
databases,

Yes (assuming can
source from patents
offices)

Risk ‘vanity patenting’ if
not counterbalanced by
otherfactors/indicators
and type of patenting -
deliberately holding up
access to know how.

Import base-line
information, but
need to be careful
interpreting the data.

2. Commercialisation Staff&
Administration (No. &Cast)

Input/activity measure of
commercialisation effort. No of
staff (FTE) and wages; Cost of
administering commercialisation
processes

Research
institutions
(survey)

Yes, assuming research institutions’ records are
accurate and up to date.

Survey would have
to be well designed
and useful to the
sector.

Need to ensure there
are not any implicit or
explicit financial
rewards for increasing
admin costs,

Useful in assessing
efficiency of
or~anisations/sector
indelivering IF
outputs.

3. Licenses, Options, Assignments
and Royalty Agreements (No. &
Value)

Output measure of value of IF Research
institutions
(survey)

Yes, assuming research institutions’ records are
accurate and up to date.

Survey would have
to be well designed
and useful to the
sector.

Important to stress
importance of $ value,
not simply No. of
LOAs, to encourage
focus on value/impact.

Important
information for
benchmarking and
monitoring value of
IP to
organisations/sector.

4. Pilots/Prototypes/Clinical Trials
(No. & Value)

Output measure of P moving to
proof ofconcept

Research
institutions
(survey)

Yes, assuming research institutions’ records are
accurate and up to date. May need to develop data
specification, as this is anarea wherethere is
considerable variability in practice.

Survey would have
to be wall designed
and useful to the
sector,

Encourages
researchers to take
ideas/inventions to the
prototype phase, which
Is an Important link to
commercialisation.

Need to develop
data specification
and testwith sector.

5. Gross revenuefrom licensed
technology; (IF related revenue and
licensed/assigned technology
revenue)

Intermediate outcome measure of
sales oftechnology based on
licensed IF. Calculated by
multiplying license revenue by
royalty rate.

Research
institutions
(survey)

Yes, assuming research institutions’ records are
accurate and up to date,

Survey would have
to be wall designed
and useful to the
sector,

Focuses attentionon
the marketvalue of IF
in terms of gross sales
of relevant
technology/innovations.

Important indicator
of impact of IF in the
broader market.

6. New products, services or
business processes created

Intermediate outcome measure of
market innovation from P

Research
institutions
(survey)

Yes, assuming research institutions’ records are
accurate and up to date. May need to develop data
specification, as this is an area where there is
considerable variability in practice.

Survey would have
to be wall designed
and useful to the
sector.

Emphasises
importance of
Innovative impact of
iP/ideas/reseerch.

Need to develop
data specification
and testwith sector.

7. Start.ups/Spin.outs, Initial Public
Offerings (No., capitalisation &
revenue)

Intermediate outcome measure of
business value generated from IF

Research
institutions
(survey)

Yes, assuming research institutions’ recordsare
accurate and up to date,

Survey would have
to be wall designed
and useful to the
sector.

Emphasises
Importance of business
impactof
IF/ideas/research.
Some risk of
encouraging spin-outs
for their own sake.

Important outcome
information, but
need to take care
not to encourage
spin-outs fortheir
ownsake.
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.ii< DeecrlpttenMaI.~datajmup, 2~4~

8. Research contracts &
consultancias (No., gross revenue,
sectors & company size)

9. Peer reviewed Reports and
Publications

Output measure of deliverables
generated through research-
based contractservices

Research
institutions
(survey)

Yes, assuming research institutions’ records are
accurate and upto date. May need to develop data
specification, asthis is information is not generally
collected as a subsetof researchconstancies &
contracts,

Survey would have
tobe wall designed
and useful to the
sector,

Would need to ensure
this did not risk
increasing the quantity
of publication to
generate positive
numbers.

Need to develop
data specification
and test withsector.

10. Repeat & flow-onbusiness (% of
contracts with previousclients)

Intermediate outcome measure of
market value placed on research
based contract services

Research
institutions
(survey)

Yes, assuming research institutions’ records are
accurate and up to date. May need to develop data
specification, as this is en area where data
specification and collection is underdeveloped,

Survey wouldhave
to be well designed
and useful to the
sector,

Encourages focus on
growing longer-term
relationships between
researchers and
business.

Need to develop
data specification
and testwith sector.

~
11. Commerclalisation &
entrepreneurial training for
researchers (No. of courses offered,
No. ofgraduates)

Input/activitymeasure of
commercialisation skills
development among researchers

Survey of
courses and
institutions’
annual
reporting

Yes, assuming reporting cycles are timely and provide
sufficientdetail.

Woulddraw on
existing reporting
and public
information.

Would need to guard
against encouraging
the creation or
rebadging of courses
for the sake ofdriving
the data. Need to have
an industry ‘value’ or
commitment to the
courses eIther
endorsement or
enrolment

Could become a
useful time series to
track the integration
of commercialisation
training In research
training.

12. Research graduates employed In
industry (No. & % of total graduates)

Output measure of research skills
developmentfor industry

Postgraduate
destination
survey; ABS
Census data

Some lag in data, especially ABS census data. Would
need to teke careto not over-anslyse, as a
postgraduate may be employed for reasons entirely
separate from the postgraduate training. Still
important longer term Impact information,

Would draw on
existing reporting
and public
information,

Unlikely to skew
behaviours in research
sector or industry, as
collection isat high
level of aggregation.

Could become a
useful time series to
track the supplyof
research graduates
to industry.

13. Research postgraduate income Intermediate outcome measure of
market valueof research degrees/
training

Postgraduate
destination
survey; ABS
Census data

Some lag in data, especially ABS census data. Would
need to take care to not over-analyse, as a
postgraduate may be employed for reasons entirely
separate from the postgraduate training. Still
important longer term impact information,

Would draw on
existing reporting
and public
information,

Unlikely to skew
behaviours Inresearch
sector or industry, as
collection Is at high
level of aggregation.

Could become a
useful time series to
track the value
research graduate
training.

14. Research postgraduates
employed in spin-outs

Intermediate outcome measure of
linkage between company
formation and research training

Research
institutions
(survey)

Yes, assuming research institutions’ records are
accurate and upto date. May need to develop data
specification, as this is an area where data
specification and collection isunderdeveloped,

Survey would have
to be well designed
and useful to the
sector,

Could risk encouraging
spin-outs to employ
people for the sakeof
increasing their
postgraduate numbers,
not fortheir
skiIls/training/

A useful Indicator of
the integration
between the
research training
system and the spin-
out/start-up aspects
ofthe innovation
system.
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Input/activity measure of
research-based contract services
end income

a
insatusons accurate ana up to aate. May neea to aeveiop oats to oe weir oeslgneo signmcance oruie rote ama specarcason
(survey) specification, as thia is an area where there is some and usefultothe of‘know how’ in the and testwith sector.

variability in practice. sector. researcher-Industry
intenelationship.
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