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Foreword

Ministers’ Statement

Australia’sscienceindustry isrecognizedglobally for its innovativescientificinstruments,
clinical diagnosticsandlaboratorytechnicalservices.Theseareusedto ensurethequality
of ourfood,water,air, environmentandhealth,therebyenhancingour everydaylives.

Thisknowledge-intensiveindustryis foundedon Australia’shighly reputedpublic-sector
researchorganizations.Theingeniouspeoplein theseorganisationsdevelopedelegant
solutionsto the challengesof measuringthepropertiesof matter.

Thisnucleusof expertisein instrumentmakingbecamethefoundationof Australia’s
scienceindustry thathasgrowninto thevibrantindustrythatit is today.

It is anindustrythatis out performingmostothersin termsof its commitmentto
innovation,exportingandworkplaceexcellence.It is thetypeof industryAustralianeeds
moreof.

Theactionagendastrengthensthelinks of Australia’sscienceindustrysupplychain.
Whileall links arecurrentlyperformingwell, theindustry’s futuredevelopmentpotential
canbeimprovedby greatercollaboration.

By takingpre-emptiveactionnowto mapagrowthpathfor theindustry,its leadershave
shownthesameinnovativespiritof theirpredecessorsto unlockthecreativityand
dynamismthatwill takethisindustryinto its nextgeneration.

Thescienceindustry’sleadershipandenthusiasmin bringingtogetherthekey playersin
theindustryandgovernmentto developthisstrategicplanis highly commendable.

We lookforward to continuingto work with thescienceindustryto achieveour mutual
goalsof creatingastronger,moresustainableandthriving industry.

The Hon Ian MacfarJane, MP TheHon Dr Brendan Nelson, MP
Minister for Industry, Minister for Education,

Tourism and Resource Science and Training
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Chairman’s Statement

Australia’sscienceindustryhassetits sightson continuingto growat10 percentper
annumfor thenext10 years.

Foundedonthesuccessfulcommercialisationof Australia’spublicly fundedresearchsince
the1950s,theindustryhasdevelopedglobally-recognisedstrengthsin applying
leading-edgetechnologyresearchto theminingandlife sciencesindustries.

Theindustry’smanufacturersandimporter/distributorsof scientificequipment,
laboratoryandtechnicalservicescompaniesandresearchersareperformingstrongly.

But theindustrywantsto betteritself.

To respondto thechallengesfacingit andachieveits vision,theindustrywill enhance
internalandexternallinkagesandinformationflows, pursuetheharmonisationof
regulationsandstandards,andstrengthenits skilled andflexible workforce.

With this actionagenda,thejourneyfor thescienceindustry to realiseits visionhas
alreadybegun.

The roadaheadis long. Theindustry’schallengeis tobuild on thepassion,driveand
optimismit hasdemonstratedsofar andbring alongotherswhowill helptheindustry
reachits goals.

Emeritus Professor Chris Fell AM
Chair
Strategic Industry Leaders Group
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Executive summary

“Ifyou can’t measure it, you can’t understand it. Ifyou can’t understand it,
you can’t control it. If you can’t control it, you can’t improve it.”

James Harrington

Measurementmatters.Peoplewantto measureandquantifymanythings,andthere
is aseeminglyinsatiabledemandfor greaterquantificationof physical,chemical
andbiologicalcharacteristics,for moreaccuratemeasurements,andmorereliable
measurements.Are ourfood,waterandair contaminated,whatarethe
contaminants,andwhatquantitiesarepresent?Haveathletesbeenusing
performanceenhancingsubstances?Are ourhealthandmedicaltestsaccurate?Do
manufacturingprocessesandproductscomplywith specificationsandstandardsto
ensurethatcustomerexpectationsaremet?

Thescienceindustryprovidesthescientificequipmentandlaboratoryservicesthat
makethesemeasurementspossible.

Theindustryis definedasresearchanddevelopment,design,production,saleand
distributionof laboratory-relatedgoods,servicesandintellectualcapitalusedfor
themeasurement,analysisanddiagnosisof physical,chemicalandbiological
phenomena.The industryprovidesproductsandservicesto manymanufacturing
andserviceindustries,enablingbetterinformedbusinessandprofessionaldecisions
thatareessentialto sustainableeconomicgrowthandabetterqualityof life which
wehavecometo expect.

Thisknowledge-intensiveglobalindustry reliesheavilyonintellectualpropertyto
providethefeedstockfor acontinuoussupplyof innovativehighvalue-added
world-competitiveproducts,servicesandprocesses.

Australia’sscienceindustryis well integratedwith the globalindustryandhas
recognisedstrengthsin providingtheinstrumentsandservicesthatcanmeasure
verylow concentrationsof substancespresentin minutequantitiesof matter.Some
of Australia’sscientific instrumentshavesignificantglobalmarketshares.

Theglobalmarketfor science-relatedgoodswasestimatedto beAU$95billion in
2002/03.The globalmarketfor laboratory-relatedserviceswasestimatedto beat
leastaslargeas theglobalmarketfor science-relatedgoods.

Two leadingglobalcompaniesthatmanufacturescientificproductsin Australiaare
VarianandThermoElectron.Othersthatsell into theAustralianmarketinclude
AbbottDiagnostics,Applera,AgilentTechnologies,BeckmanCoulter,Bio-Rad
Laboratories,Eppendorf,Merck,MettlerToledo,PerkinElmer,Promega,Qiagen,
RocheDiagnostics,ShimadzuScientificInstruments,WatersCorporationand
A&D Mercury.
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Australiansciencecompaniesthatcompeteglobally includeAi Scientific,GBC
Scientific EquipmentPtyLtd, InvetechPtyLtd, SGEInternationalPtyLtd and
Intellection.

Australianlaboratoryandtechnicalservicecompaniesthatoperategloballyinclude
AmdelPtyLtd. AustralianLaboratoryServicesPtyLtd. GribblesGroupandSonic
HealthcareLtd.

Australia’sdomesticscientificequipmentmarketwasestimatedto be$3 080million
in 2002/03, of whichimportsaccountedfor $2 820million. Australia’sscientific
equipmentmanufacturers’domesticsaleswerearound$260million, andtheir
exportswere$670million. Anelementof exportsis attributedto the re-exportto
neighbouringmarketsof importsto Australia.Around 80percentof Australian
exportsof science-relatedgoodsarepurchasedby the US,EU andNorthAsia.
Employmentwasestimatedto be about8 000.

Australia’slaboratoryandtechnicalservicesmarketwasestimatedto be
$2960 million in2002/03,andexportswere$110million. Employmentwas
estimatedto be around39000.

Australia’spublicly fundedresearchorganisationsalsoprovidesignificantservices
to theindustry. In 2002/03, scientificresearchinAustraliawasvaluedat$3 077
million andemploymentwas22500.

A recentsurveyindicatedthatthestructureof the scienceindustryreflectsthatof
Australianindustryin general- manysmallcompaniesandfew largeones.The
totalvalueof turnoversandexportsfrom smallandmediumsizedenterprises
(SMEs)andfrom largercompaniesareapproximatelyequal.

Thesurveyalsoindicatedthattheindustry is growingatmorethan10 percent
annually.Its R&D expenditureof 7.9 percentof annualsalesis tentimeshigher than
manufacturingindustry’saverage.Its staffarehighly educatedby industry
standardswith almost50 percenthavingabachelordegreeor higher,compared
withmanufacturingindustry’saverageof 13 percent.Theindustryspendsan
averageof five percentof saleson stafftraining.Manufacturers,andcompanies
engagedin productmaintenanceandservice,havethehigheststaffdevelopment
budgetsateightpercentof sales.

In 2003 ScienceIndustryAustraliaInc. (SIA) madeapplicationto theGovernment
for anactionagenda.Theproposalwas influencedby SIA’s involvementinasimilar
processwith theVictorianGovernmentin 2002.SIA recognisedtheneedforthe
industry’s strategicplanto haveanationalfocus.

On26 February2004 theMinister forIndustry,TourismandResources,theHonIan
MacfarlaneandtheMinister for Science,theHonPeterMcGauran,jointly
announcedthedevelopmentof aScienceIndustryActionAgendain partnership
with theindustry.

Theindustry,researchersandgovernmenthaveworkedtogetherto developthe
actionagendaby identifying initiatives thatwould overcometheimpedimentsto
theindustryrealisingits full potential.TheStrategicIndustryLeadersGroup,
chairedby ProfessorChrisFell AM, ledthedevelopmentof theactionagenda.It
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wasablysupportedby four workinggroupsthatfocusedtheir activitieson thekey
issuesfacingtheindustryof marketdevelopment,commercialisationof research,
supplychains,andeducation,trainingandworkplacerelations.

The10-yearvisionfor Australia’sscienceindustryis to becohesive,exportoriented
andrecognisedworld-widefor its quality, innovationandcommercialisationof
leading-edgetechnologies.

To fulfill this visionthe industrywill be:

• Commercialisingamuchgreaterproportionof Australia’sresearch;

• ExportingmorethanAU$3bnperyear;

• Generatingrevenuesof morethanAU$Sbnperyear;

• Growingby anannualaverageof over10%; and

• Attracting andretainingworld-classscientists,engineersandcommercialisersof
laboratorytechnologyandservices.

Recommendations

Theactionagenda’srecommendationsfocuson:

• Commercialisingamuchgreaterproportionof Australianpublicly-funded
scientificresearch;

• Growingexports;

• Improvingproductandservicequality;

• Harmonisingregulationsandstandardsrelevantto thescienceindustryand
aligningthemwith relevantinternationalones;

• Attractingandretainingaskilledandflexible workforce;

• Maintainingasetof keyeconomicstatisticson thescienceindustry;and

• Implementingtheactionagendaandimprovingtheindustry’sinternaland
externallinkages.

Thesestrategicprioritiesresonatewith theGovernment’sBackingAustralia’sAbilities
initiativesandits otherpriorities.
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Recommendation I

Increase significantly the science industry’s commercialisation of

intellectual property, particularly from publicly funded research.
The scienceindustryis aknowledge-intensiveglobalindustrythatreliesheavilyon
intellectualpropertyto providethefeedstockfor acontinuoussupplyof innovative
highvalue-addedworld-competitiveproducts,servicesandprocesses.

The industryisseekingto increasesignificantlytheeconomicandsocialreturnfrom
Australianpublicsectorresearch.Greatercommercialisationof Australia’spublicly-
fundedresearchby thescienceindustrywill contributeto improvingAustralia’s
innovationandinvestmentoutcomes.

To improveinnovationoutcomes,theimplementationgroup’sinitiativeswill be
aimedataligningpublicly fundedresearchmorecloselywith theindustry’sneeds,
improvingcommunicationandunderstandingbetweentheindustryand
researchers,andraisingtheindustry’sawarenessanduseof theavailablesupport
measures.

To improveinvestmentoutcomes,theimplementationgroup’sstrategywill be
aimedatimprovingtheentrepreneurialskills of theindustry’sleadersand
managers,andenablingSMEsto gaingreateraccessto finance,particularlyventure
finance,to fund innovativeproductandservicedevelopmentandproduction.

Recommendation 2

Increase the science industry’s volume of exports and the number of
exporters.

Australia’sscienceindustryis highly competitive,relianton exportsandis
performingstrongly.The majormarketsaretheUS, EU andNorthAsia,which
purchasearound80 percentof Australianexportsof science-relatedgoods.The
valueof theindustry’sexportsin2002/03 wasaround$1 billion. However,it wants
to improveon this.By 2015 theindustryis aimingto beexporting$3 billion worth
of goodsandservices.Theindustrytookadvantageof anumberof Government
assistancemeasuresduringthedevelopmentof thisactionagendato exploreexport
opportunitiesandbuild thecapacityof Australiansciencecompanies.

To achievethe industry’sgrowthtargettheimplementationgroupwill expandthe
industry’s useof existingresourcesprovidedby theindustry’s commerciallinkages,
theexperienceof its successfulentrepreneursandotherassistancemeasures
availablefrom industryandgovernment.Theimplementationgroupwill explore
opportunitiesin theemergingmarketsof China,otherAsiancountries,Indiaand
SouthAmerica,andencouragetheindustryto bringnewproductsandservicesto
market.Theimplementationgroupalsoaimsto increasethenumberof new
exportersin theindustryby anet10 peryear.
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Recommendation 3

Improve the quality of science industry products and services.

Qualityis akey determinantof theindustry’sstrategiccompetitiveadvantage.
However,marketneedsarein constantflux andremainingat theleadingedge
requirescompaniesandtheir suppliersto continuouslyimprovethequality of their
products,servicesandprocesses,includingafter-salesservice.

Theindustryconsidersthataqualitymindsetshouldbean enduringaspectof
industryculture.Thisstartswith theeducationandtrainingof the industry’s
workforceandis reinforcedin theworkplace.

To improvequality in thescienceindustry,theimplementationgroupwill focusits
quality strategyon raisingtheindustry’sawarenessof quality throughavariety of
measures,andimproving theknowledgeandskillsof theindustry’sworkforceof
howto deliverqualitycommercially.

Recommendation 4

Progress the harmonisation of regulations and standards relevant to
the science industry across Commonwealth, State and Territory
Governments and align them with relevant international standards.

The scienceindustryreliesheavilyon internationaltrade.It recognisesthatastrong
regulatoryframeworkthatcanoperateseamlesslywith therelevantinternational
regulationsandstandardsis essentialto preservingpublictrustandfor tradein the
industry’s productsandservices.However,Australia’sregulatoryframework,as it
is currentlyconfigured,is asignificantimpedimentto theefficientoperationof the
market,andimposescostson theindustrythatareultimately borneby the
community.

Thesecostsarisefrom theindustrynot onlyhavingto complywith differing
regulationsandstandardsacrossAustralia’sninejurisdictions,but alsofrom having
to complywith themanyinternationalregulationsandstandards.Theindustryis
encouragedby theextentof thework thatis alreadyunderwaywithin Australiaand
internationallyto addressthisimpedimentto theindustry’sgrowth.

Thescienceindustry’s particularconcernsaboutdomesticregulationsand
standardsarein thevariationsin therestrictionsandtheway certainregulationsare
administeredby Commonwealth,StateandTerritoryjurisdictions.Areasof
particularconcernarecertainscheduledpoisons,drugsandexplosivesprecursors,
in vitro diagnostics,weightsandmeasuresandelectricalsafety.It is alsoconcerned
aboutthe lackof aconsistentprocessfor formulatingandimplementingregulations
andnationalcodesof practice.

To improvetheregulatoryenvironmentinAustraliafor theindustry,the
implementationgroupwill workwith government,otherindustrybodiesand
internationalregulatoryreforminitiativesby addingtheindustry’s weightto the
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shapingof regulatoryreformproposalsaimedatimprovingthecoordinationof
regulationdevelopmentandadministrationandalignmentwith international
standards.

Recommendation 5

Ensure that the science industry can access the necessary skilled
workforce it requires for continued growth.

Thescienceindustry like otherAustralianindustriesis experiencingashortageof
skilledstaff.Theseshortageshavethepotentialto adverselyaffecttheindustry’s
competitiveadvantagesandits ability to respondto emergingopportunities.The
industry’sparticularshortagesarein theareasof laboratorytechnicians,chemists,
engineers(mechanicalandsoftware),andsalesandmanagement.Theindustry
emphasisedthatits salesandmanagementstaffshouldhaveahighlevelof
knowledgeandunderstandingof scienceandtheequipmentthatthescience
industryandits clientsuse.Theindustryconsideredthattheeducationandtraining
of undergraduatesandtraineeslackedsufficientattentiontoquality andhowto
achieveit in acommercialsetting.

Toincreaseits supplyof skilledstaff theimplementationgroupwill work with
GovernmentinitiativessuchastheNationalSkills ShortageStrategyandtheAudit
of Science,EngineeringandTechnologySkills. It will continueto monitorits skills
shortfallsituationandadviseGovernmentaccordingly.It will pursueinitiativesto
raisetheprofile of theindustryasapotentialemployerin thefeedergroupsto its
workforce,andimprovethecontentof coursecurriculato meetthe industry’s
needs.Building strongerlinkagesbetweeneducationalinstitutionsandthe industry
will enabletheindustryto improvethemarketingof its selfto prospectivestaffand
to influencecoursecurricula.

Recommendation 6

Sustain flexibility in science industry workplaces.

The scienceindustrycomprisespredominantlySMEs.Theirworkplacesareof a
highstandardcomparedwith othersinmanufacturingindustry.Theworkforceis
highly educatedandmobile.Theindustryvaluesits staffandrecognisesthatthey
areintegralto theindustry’slongtermcompetitiveness.While manyemployersin
theindustryconsiderthattheexistingworkplacearrangementsprovidethemwith
sufficientflexibility to managetheir companies,theyalsorecognisethatas
enterprisesgrowthissituationcouldchange.

To ensurethatexistingflexibilities arepreservedandanyimpedimentsto
competitivenessareremoved,theimplementationgroupwill work with its industry
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colleaguesandgovernmentto raiseemployerawarenessof thehighperformance
workplaceemploymentmodelandencourageits adoptionby thescienceindustry.

Recommendation 7

Increase the science industry’s use of assistance measures available
from government and industry.

Theindustryrecognisesthatmanyassistancemeasuresareavailablefrom
governmentandindustryto addressimpedimentsto its growth.However,the
industry’slackof awarenessof theseis an issue.During thedevelopmentof the
actionagenda,theindustry’s leaders’becameawareof muchof whatis available.
However,morework is neededto raisethewider scienceindustry’sawarenessof
thegovernmentassistancemeasuresavailable.

The implementationgroupwill encouragetheindustry’sconstituentsto usethese
existingresourcesto build their capacity.Onesuchresourceof greatvalueis the
pool of successfulcompanyexecutiveswhohaveastrongdesireto sharetheir
experienceof developingsuccessfulexportorientedcompaniesto build the
industry.Theimplementationgroupwill developamentoringprogramandexpand
on the existinginformalnetworkingto tapthisreservoirof expertiseandtalentto
growthescienceindustry.Also, theimplementationgroupwill continueto advise
governmentontheappropriatenessof its policy settingsanddeliverymechanisms.

Recommendation 8

Maintain a set of key economic statistics on the science industry.

Comprehensive,reliableandcurrentstatisticsandinformationon the industry’s
structureandeconomicperformanceareessentialto progresstheactionagendaand
monitorits progress.Researchshowedalackof readily availablestatisticsand
informationon thescienceindustry.

To addressthis duringthedevelopmentof theactionagenda,theDepartmentof
Industry,TourismandResourcesconductedanindustrysurveyto establish
baselinedata.Theimplementationgroupwill continuethiswork to maintaina
currentsetof statisticsandinformationon theindustry.

Recommendation 9

Implement the Science Industry Action Agenda and improve the
industry’s internal and external linkages.

An implementationgroupwill beresponsiblefor implementingtheScience
IndustryActionAgenda.Theimplementationgroupwill beledby ScienceIndustry
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AustraliaInc. (SIA), theindustryassociationsponsoringthis actionagenda.SIA will
providetheleadershipfor thisphaseof theactionagendaandthesecretariat
servicesto theimplementationgroup.

The scienceindustrycomprisesmanufacturersof scientificequipment,
importer!distributorsof scientificequipment,laboratoryandtechnicalservice
companiesandresearchers.Individually thesefourssegmentsof theindustryare
performingvery well. Scientific equipmentandlaboratory-relatedgoodsarethe
commonelementthatlinks thesegroupings.

Thesefour industrysegmentsoperateessentiallyindependentlyof oneanother.
This fragmentationplaceslimits on thecoordinationof activitiesin thescience
industrysupplyandvaluechainsandis animpedimentto theindustry’s growth.

Fortheindustryto throwoff thisconstraintandgrow asanentity it shoulddevelop
its ownidentity andaunity of purpose.A moreunitedindustrywith strong
internalandexternallinkageswill be betterableto satisfyconsumerdemandalong
its supplychainin atimely, flexible andcomprehensiveway.

Thescienceindustryandgovernmenthavebeenproactivein addressingissuesas
theyhavearisenduringtheactionagenda’sdevelopment.Two surveyswere
conductedto gathercurrentstatisticsandinformationontheindustry.Theindustry
madeanumberof submissionsto governmentto advocateits interestsandissues.It
conductedseveraldomesticandinternationalpromotionalactivities.Theindustry
hasbeenhighly activeinnetworkingwith industrycolleaguesandgovernmentto
strengthenits internalandexternallinkages.

I
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Vision for the science industry
Thevisionfor thescienceindustryis:

By 2015Australia’s science industry will be cohesive, export oriented and
recognised world-wide for its quality, innovation and commercialisation of
leading-edge technologies.

To fulfill this vision the industry will be:
• Commercialising a much greater proportion ofAustralla ‘5 R&D;
• Exporting more than AU$3bn per year;
• Generating revenues ofmore than AU$5bn per year;
• Growing by an annual average of over 10%; and
• Attracting and retaining world-class scientists, engineers and

commercialisers of laboratory technology and sen’ices.

Definition of the industry

Thescienceindustryis definedas:

Research and development, design, production, sale and distribution of
laboratory-related goods, services and intellectual capital used for
measurement, analysis and diagnosis.

This definitioncreatesanewconceptualarrangementof traditionalindustries.

Australia’sscienceindustrycomprisesresearchers,manufacturersof scientific and
laboratory-relatedgoods,importer!distributorsof scientificandlaboratory-related
goods,andcompaniesofferingarangeof laboratoryandtechnicalservicesthat
involve measurement,analysisanddiagnosis.

Scienceindustryactivitiesareprimarily concernedwith thetestingof specimens
in vitro’.

Australia’sscienceindustryprovidesessentialproductsandservicesto manyother
industriesandsciencesectorssuchas agri-food,biotechnology,informatics,
nanotechnology,pharmaceuticals,resources,environmentalmonitoring,
manufacturing,medicalandhealthcare(includingveterinaryactivities), testing
laboratories,researchanddevelopmentandeducation.

Modernscientificequipmentalsodrawson thetechnologicalinnovationsof a
numberof theseindustries.It makesextensiveuseof computersandinformation
technologysystemsto analyseandreporttheresultsof analyticaltechniques.

In vitro literally means,“in glass,”i.e.,in theartificial environmentof alaboratorytesttube,andoutside

aliving organism;theoppositeof in vivo (in aliving organism).

I
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Laboratory-relatedgoodsarescientificinstruments,equipmentandconsumables.

~Scientificinstrumentsandequipmentincludeanalysers,autoclaves,balances,
baths,bio-separationequipment,cabinets,centrifuges,chromatographs,clinical
diagnosticsinstruments,dataloggers,detectors,extractors,filtration equipment,
fumecupboards,furnaces,gauges,generators,hoods,incubators,laboratory
automationsoftware,laboratoryrobotics,life sciencesinstrumentation,liquid-
handlingequipment,measuringinstruments,microscopes,ovens,pumps,sample
collectionequipment,spectrometers,vacuumequipmentandgenerallaboratory
equipment.

Analytical instrumentsanddevicesmeasureaspecificchemical,biologicalor
physicalattributeof asubstanceor product,andincludespectrophotometers,
chromatographs,laboratoryanalysers,wateranalysissystems,andmineral
componentanalysissystems.

Within thesubcategoryof clinical diagnosticsareinstrumentsandspecialist
suppliessuchas bloodandclinical chemistryanalysersandrelatedequipment

Laboratoryconsumablesusedby theindustryareproductsthatareconsumedin
processesassociatedwith theaboveequipmentandincludeglassware,plasticware,
generallaboratoryware,filtration consumables,generallaboratoryreagentsand
solvents,chemicals,andsafetydevices.

Laboratoryandtechnicalservicesusescientificequipmentto providemeasurement,
analyticalanddiagnosticservices.

16

Case study — Australian Proteome Analysis Facility

TheAustralianProteomeAnalysisFacility Ltd (APAF), thebirthplaceof
proteomicsin Australia, is Australia’spremiercoreproteomicsfacility. APAF was
establishedin 1995undertheAustralianGovernment’sMajorNationalResearch
FacilityScheme(MNRF).

Proteomicsis thestudyandidentificationof thethousandsof typesof proteins
foundin humans,animals,plants,bacteriaandotherlife forms.The expressionof
particularproteinscanbeusedas‘biomarkers’of health,diseaseandassistin
findingproteinquality traits inagriculturalcrops.

APAF’s four parlnerorganisations- MacquarieUniversity, University of NewSouth
Wales,Universityof SydneyandTGR BiosciencesPtyLtd (Adelaide)possess
synergistictechnologiesandexpertise.Thisenablestheconsortiumto offer afar
broaderrangeof servicesto industryandresearchersandprovidesmaximumreturn
on Australia’sinvestmentin thisventure.APAF hasreceivedfundingin theorderof
$45million from MNRFandits fourresearchpartners.

APAFwasthefirst dedicatedproteomecentreestablishedin theworldand
continuestoco-developmanyof thelaboratory‘tools’ inuseinproteomicsresearch

Australia’s science Industry in the global context
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worldwide.Australianresearchersdevelopedtheconceptof proteomicsandAPAF
hasremainedattheforefrontof technologicaldevelopmentin thisfield eversince.

APAF engagesaplethoraof Australianandinternationalscienceindustrypartners
(around350in 2004)asaproviderof proteomicR&D expertise,discoverypartner,
technologydeveloper/licensor,technologyeducator,andmarketappraisalsource.
APAF hasgeneratedsignificantexportdollarsthroughroyaltiesfrom products
licensedto multinationalsandoverseascontracts.

APAF addssocio-economicvalueto Australiabycooperatingwith internationaland
localpharmaceutical,biotechnology,agriculturalandacademicbodiesto discover
uniqueandspecificmarkersof disease,agriculturalqualityandfor product
development.To thisend,APAFcollaborateswith life sciencestechnology
developersto keepAustraliaatthecutting-edgeof proteomicsresearchand
development.

As aMajor NationalResearchFacility with afocuson serviceprovision,APAF
providesexpertisein proteomics,functionalproteomicsandproteinanalysis,
including thefollowing services:

• Biomarkerdiscovery
• Proteomicseducation& training
• 1 and2-dimensionalgelelectrophoresis •

• Imageanalysis
• Advancedmassspectrometry
• Proteinandclusterof differentiation

antibodyarrays
• NewMALDI biochip (SurfaceTension

Segmented)platforms
• N-terminalsequencing

High-throughputG-protein-
coupledreceptorscreening
Bioactivescreeningtechnologies
Metabolomics
Amino acidanalysis
HPLC
Bioinformatics
Multiplex (luminex)assays
Therapeuticproteinproduction
High abundanceproteinremoval

Australia’s science industry in the global context 17
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Australia’s science industry in the global context

The context

Measurementmatters.Peoplewantto measureandquantifymanythingsfor many
reasons,andthereis aseeminglyinsatiabledemandfor greaterquantificationof
physical,chemicalandbiologicalcharacteristics,for moreaccuratemeasurements,
andmorereliablemeasurements.Are ourfood,waterandair contaminated,what
arethecontaminants,andwhatquantitiesarepresent?Haveathletesbeenusing
performanceenhancingsubstances?Are passengersandcargosafeto be
transported?Are ourhealthandmedicaltestsaccurate?Do manufacturing
processesandproductscomplywith specificationsandstandardsto ensurethat
customerexpectationsaremet?

Bettermeasurementenablesbetter-informedbusinessandprofessionaldecisions
thatunderpinproductionandsustainableeconomicgrowthwhich is essentialto
improvementsin ourqualityof life whichwehavecometo expect.The science
industryprovidesscientificinstruments,equipmentandlaboratoryservicesthat
makethemeasurementof physical,chemicalandbiologicalcharacteristicspossible.

Australia’sscienceindustryhasglobally recognisedstrengthsinproviding
instrumentsandservicesthatunderpinmanyapplicationswherehighlyaccurate
measurementof extremelylowconcentrationlevels andminutequantitiesis
essential.

Production and markets

The scienceindustryis aknowledge-intensiveglobalindustrythatreliesheavilyon
innovationandresearchintellectualproperty(IP) thatcanbe commercialisedto
provideacontinuoussupplyof highvalue-addedworld-competitiveproducts,
servicesandprocesses.

The globalindustryis integratedandtradereliant.Almost50 percentof theglobal
productionof scientificequipmentis tradedinternationally.Increasinglyscientific
servicesarebeingtradedglobally.

Theglobalmarketfor science-relatedgoodsin 2002/03 wasestimatedto bearound
AU$95 billion, andthemarketfor science-relatedservicesis estimatedto be atleast
aslargeasthemarketfor science-relatedgoods.TheUS is thelargestproducerand
consumerof scientific equipmentwitharound50 percentof themarketThe chief
competitorsof theUS areEU andJapan,whotogetheraccountedfor over30 percent
of globalproductionandconsumption.Germanyis thelargestexportmarketin
EuropeandJapanis thelargestmarketin Asia. TheUS importsmainly fromJapan
andGermany.
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Australia’sscientificequipmentmarketwasestimatedto be$3 080 million in
2002/03,of whichimportsaccountedfor $2 820million. Australian~sscientific
equipmentmanufacturers’domesticsaleswerearound$260million, andtheir
exportswere$670 million. Around80 percentof Australianexportsof
science-relatedgoodsarepurchasedby theUS, EU andNorth Asia.Employment
wasestimatedto beabout8000.

Australia’slaboratoryandtechnicalservicemarketwasestimatedto be
$2 960 million in 2002/03, andexportswere$110million. Employmentwas
estimatedto be around39000.

Australia’spublicly fundedresearchorganisationsalsoprovidesignificantservices
to theindustry.In 2002/03,scientificresearchinAustraliawasvaluedat$3 077
million andemploymentwas22500.

Someof theleadingglobalsciencemanufacturingcompaniesareAbbott
Diagnostics,Applera,AgilentTechnologies,BeckmanCoulter,Bio-Rad
Laboratories,Eppendorf,Merck, MettlerToledo,PerkinElmer,Promega,Qaigen,
RocheDiagnostics,ShimadzuScientificInstruments,ThermoElectronCorporation,
WatersCorporationandVarian.Thesecompanieshavedistributionoutlets,service
deliveryoperations,andin someinstances,suchasVarianandThermoElectron,
productionfacilitiesinAustralia.

AustraliansciencecompaniesengagedinmanufacturingincludeAi Scientific,GBC
ScientificEquipmentPtyLtd, InvetechPtyLtd, NewportScientificPtyLtd, SGE
InternationalPtyLtd andVision BioSystemsLtd.

SignificantAustraliancompanieswith internationaloperationsengagedin
providinglaboratoryandtechnicalservicesincludeAmdelPtyLtd, Australian
LaboratoryServicesPtyLtd, GribblesGroupandSonic HealthcareLtd.

Theunpredictable,butcontinuouschanges,in technologyrequirethemakersof
scientific instrumentsto behighly innovative.Restructuring,consolidationand
mergersandacquisitionsarekeyelementsto long termgrowthin anincreasingly
competitiveglobalmarketplace.Globalcompetitionisconstantlydrivingnew
standardsof qualitywhile demandingreducedmanufacturingcosts.The keysto
successincludethesellingprice,theperformancecapabilitiesof aninstrument,
state-of-the-arttechnology,technicalsupport,andafter-salesservice.

Tocompeteglobally,themanufacturersof scientificinstrumentsmustbeagileand
beableto meetshortproductcycles.Thecompetitivestancetakenby companiescan
vary.Somecompaniesproducearangeof products,while othersarespecialised.To
copewith thedemandfor continuousimprovementtheindustrymusthavearange
of productsin thepipeline.Theyneedto usestate-of-the-artdesigntechnologies,
rapidprototyping,rapid toolingandtriallingtechnologies,datamanagementand
efficientusageandcontrol of intellectualproperty.Thiscompetitivepressureis no
lessintensefor laboratoryandtechnicalservicescompanies— seecasestudyon
AustralianLaboratoryServices.
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Case study — Vision Biosystems Ltd and the Victorian
scientific instrument manufacturing cluster

Vision BioSystemsLtd, anAustralianclinical diagnosticscompany,is asignificant
playerin theAU$1billion globalmarketforclinicalhistologicalinstrumentsand
reagents.Thismarketis growingatanannualrateof 8 percent.

VisionBioSystemshasdesignedandmanufacturedstate-of-the-artclinicalhistology
instrumentsusedfor themicroscopicexaminationof cellsandtissuesectionsfor
over20 years.It hasbuilt areputationfor innovation,reliability, safetyandeaseof
use,particularlyfor theautomateddiagnosisof cancer.Vision BioSystemsis a
subsidiaryof thepublicly listedVision SystemsLimited, andis partof theVictorian
clusterof scientificinstrumentmanufacturersin Melbourne.

To build its globalleadershipin therapidly growingclinical diagnosticmarket,
Vision BioSystems’strategyhasbeento provideits customerswith totalsystem
solutions.Thesolutionincludesthecompleteinstrumentandacontinuoussupplyof
consumablessuchasreagentsusedfor tissuepreparationandstaining.

As partof thisstrategy,Vision BioSystemsacquiredtheUK-basedNovocastra
Laboratoriesin2002.NovocastraLaboratoriesis recognisedgloballyfor its rangeof
advanceddiagnosticinstrumentsusedfor detectingthepresenceof specificproteins
in cellsor tissues.It is nowtheworld-widedistributorfor all Novocastraproducts.

VisionBioSystems’strategicR&D programrecentlyproducedseveralhistology
instrumentplatformsthatincreaselaboratoryproductivitysignificantly.Notable
amongsttheseinstrumentsthathavebeensuccessfullaunchedarethreeto automate
thestainingof tissuesamplesandonethatautomatesmicroscopeslidehandlingfor
imageprocessingsystems.

Vision BioSystemshasadedicatedcustomersupportteamto managetheneedsof
individualclient, ahigh-qualitycost-competitivecontractinstrumentmanufacturing
service,andworld’s bestpracticemanufacturingprocesses.

Beingpartof theVisionSystemsgrouphasenabledVision BioSystemsto drawon
its resourcesto developnewproducts.Onesuchresourceis InvetechPtyLtd, which
is collocatedwith Vision BioSystems.Thecorebusinessof Invetechis to designand
developintegratedsystemsandadvancedtechnologiesfor analysisandlaboratory
automation.

Marketareaswith strongprospectsfor growtharebiomedicalresearchand
development;environmentalmonitoringandcontrol;andhomeland,commercial
andpersonalsecurityandsurveillance.Thefood andbeverageindustriesrequire
capableequipmentto ensurecompliancewith increasinglystringentregulations
andfor thedevelopmentof betterproducts.Education,agriculture,defence,oil and
mining haveacontinuingandgrowingneedfor state-of-the-artscientific equipment
andservices.
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Technologyareasthathavestronglong-termprospectsaremicro-fluidics and
biosensors,array-baseddiagnostics,surfacescience,pathologicaldetectionand
monitoring,imageprocessing,genomicdetectionandbio-informatics.In Australia,
collaborativeresearchfacility projectsoffer opportunitiesto developleadingedge
productsandservices.

Structure of Australia’s science industry

Thesurveyof Australia’sscienceindustryby the Departmentof Industry,Tourism
andResources(DITR) in2004indicatedthatits structurereflectsthatof industry
world-wideandAustralia’sindustryin general- manysmallcompaniesandfew
largecompanies.Thesurveyindicatedthatthetotalvalueof turnoversfrom SMEs
andfrom largercompaniesis approximatelyequal.

In Australia,over75 percentof sciencecompanieshavelessthan10 employees.
Over95 percentof sciencecompanieshaveanannualturnoverof lessthan$50m
(Figure1). Recently,therehasbeenatrendtowardsconsolidation.Somelarger
laboratoryandtechnicalservicecompanieshaverestructuredandconsolidated
since2001 andthis continues.Forexample,SGSGroupacquiredtheAustralian
companyScientific ServicesLtd in 2001,andGribblesGroupLtd acquiredAmdelin
2002.

Figure 1 :Structure of Australia’s science industry
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Source: Departmentof industry, Tourism and Resources survey ofAusirallas science industry 2004.

Trade

Whilebarriersto internationaltradeexist,initiatives suchastheInformation
TechnologyAgreementof 2000andAsia PacificEconomicCooperationFora’s Early
Voluntary SectoralLiberalisationhavereducedtradebarrierssignificantly.There
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areencouragingsignsof thesebeingreducedfurther in themediumtermwith
Australiadevelopingfreetradeagreementswith US, andcountriesin Asia and
SouthEastAsia.With theintemationalisationof theAustralianeconomysometime
ago,Australia’sonly impedimentto freeinwardstradeof scienceindustryproducts
is the3 percentcustomsdutyon alimited rangeof importedbusinessinputs.The
industry is keento seethis3 percentcustomsdutyremoved.

However,therearesignificantimpedimentsto theglobaltradein services.These
barriersareof aregulationandstandardsnature.Australianlaboratoryand
technicalservicescompanieshavefoundwaysaroundtheseimpedimentsandto be
closeto their customersby establishingoperationsin foreigncountries.

Australianmakersof scientificinstrumentsandequipmentarewell integratedwith
theglobaleconomy.Theyhaveprovencapacityto manufacturecomplexproducts
in low-volumesatworld-competitiveprices.Their mainproductsarefor
environmentalandchemicalanalysis,researchin life sciencesand
pathology/diagnostics(Figure2).

Figure 2: Products and services sold by Australia’s science industry
manufacturers

The2004 DITR surveyof theindustryindicatedthatits maincustomersthatuse
theseinstrumentsandequipmentareengagedin engineering,foodprocessing,
medicalandhealth,pathology,R&D andeducation(Figure3).

Source: Department ofIndustry, Tourism and Resources survey ofAustralia’s science industry 2004.
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Figure 3: Customers of Australia’s science industry manufacturers

Source: Department of Industry, Tourism and Resources surney ofAustralia’s science Industry2004.

Australia’sscienceindustryis performingstronglyin traditionalmarketsandit is
well positionedto takeadvantageof emergingmarketopportunities.The2004 D]TR
surveyindicatedthatthetotalvalueof exportsfrom SMEsandfrom larger
companiesareapproximatelyequal.

Australia’sscientificequipmentmanufacturersarealmostentirelyrelianton exports
for salesandmarketgrowth.This is dueto thespecialisednatureof theequipment
andthesmallsizeof theAustralianmarket.Theirhigh growthratesarecoupled
with strongexportsales,andtheyexpectthisto continue.Themainexportmarkets
areUS, EU andJapan(Figure4). Thesetraditionalmarketsandtheemerging
marketsof China,SouthEastAsiaandSouthAmericapresentnew opportunitiesfor
futuregrowth.

Figure 4: Main export markets of Australia’s science industry manufacturers
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Source: Departmentof Industry, Tourismand Resourcessurvey ofAustralia’s science industry 2004.

Australia’slaboratoryandtechnicalservicescompaniesprovidearangeof
laboratory-relatedservicesthatinvolve measurement,analysisanddiagnosis.
Companiesthatprovideproductmaintenanceandservicearealsoincludedin this
industrysegment.ScienceIndustryAustralia(SIA) estimatesthatAustraliahas
some10000laboratoriesinvolvedin industrial,commercialandtertiaryeducation
activities.Of theseactivities,around35 percentareindustrialor commercial.The
maintypesof servicessoldby laboratoryandtechnicalservicescompaniesare
environmentalandchemicalanalysis,technicalservices,andpathology/diagnostic
services,andmaterialscharacterisation(Figure5).

Figure 5: Types of services of laboratory and technical services companies
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Themaincustomersof laboratoryandtechnicalservicescompaniesare
environment,engineering,miningandhealthcare(pathologytestingand
medical/health)(Figure6).
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Figure 6: Customers of laboratory and technical services companies

Source: Department of Industry, Tourism and Resources survey ofAustralia’s science industry 2004.

While laboratoryandtechnicalservicesaretradedlargely domestically,thereare
encouragingsignsof growthin exports.Having establishedthemselvesin Australia
andNewZealand,Australia’sleadinglaboratoriesareexpandingtheiroperations
into Asia,EU andtheAmericas,as shownby thecasestudyof asuccessful
laboratoryandtechnicalservicescompany,AustralianLaboratoryServices.Figure7
showsthedestinationof exportsof laboratoryandtechnicalservicescompanies.
‘North Asia’, combinedwith ‘OtherAsia’ nowaccountformorethan50 percentof
exportsof laboratoryandtechnicalservices.

Figure 7: Destination of the exports of laboratory and technical services
companies
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Case study - Australian Laboratory Services

AustralianLaboratoryServices(ALS) is adiversifiedinternationalanalytical
laboratorygroupwith laboratoriesin 20countriesincludingAustralia,North
America(USA,CanadaandMexico),SouthAmerica(Peru,Brazil, Bolivia,
Ecuador,ChileandArgentina),Africa (SouthAfrica andTanzania),Europe
(SwedenandTurkey)andAsia (HongKong,Singapore,China,Taiwan,Indonesia
andMalaysia).After commencingoperationsin Brisbanein 1975,andjoiningwith
theCampbellBrothersLimited(marketcapitalization$400million) in 1980,ALS
hasgrownto beoneof thelargestanalyticallaboratorygroupsin theworld with
revenuesin excessof $150million in 2004. ALS employs1700staffglobally,with
over750of thosebeingtertiaryqualified.

ALS laboratoriesprovideabroadrangeof sophisticatedstate-of-the-artservices
thathelpconsultingandengineeringcompanies,industryandgovernmentsto
makebetterinformeddecisions.Theirservicesincludephysical,inorganic,
organic,bacteriologicalandtoxicologicalanalysesfor miningandminerals
exploration,environmentalmonitoring,equipmentmaintenance,commodity
analysisandcertification.ALSEnvironmentalfor example,canprovideanalytical
informationon morethan2000individualparametersto ultralow detectionlimits
in awidevarietyof sampletypesusingarangeof scientificequipmentthat
includes:

• gaschromatographmassspectrometers(GC-MS)
• highresolutiongaschromatographmassspectrometers(HRGC-MS)
• gaschromatographs(GC)
• liquid chromatographmassspectrometers(LC-MS)
• liquid chromatographs(HPLC)
• inductivelycoupledplasmamassspectrometers(ICP-MS)
• inductivelycoupledplasmaopticalemissionspectrophotometers(ICP-

QES)

• atomicabsorptionspectrometers(AA)
• X-Ray fluorescencespectrophotometers(XRF)
• ionchromatographs(IC)
• infrared(IR)
• ultravioletandvisiblespectrophotometers(UV/Vis)
• flow-injectionanalysers(HA)
• avariety of automatedinstrumentsfor titration,colour,BOD, andother

tests

ALS hasgrownorganicallyandby acquisition.Between1999and2001AIS
acquiredkey mineralstestingservicecompaniesin Canada.Its stronggrowthin
thismarketnichehasbeenon thebackof themining boom.Minerslike to deal
with reputableanalysts,particularlyforwork assensitiveastestingmineral
explorationprospects.ALS’ microcontaminationtestingservicescomplement
CampbeilBrothers’otheractivitiesof thespecialistfoodhygienedivision
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Australia’sscienceindustryimportsmainly from US andEU (Figure8). The
dominantglobalmanufacturersarelocatedin thesecountries.

Figure 8: Origin of imports for manufacturers

Cleantec,whichcleanscritical equipmentsuchatbreweriesandsupermarket
freezers.ALS’ lateststart-uplocationis in Shanghai(China)whereit is initially
offeringenvironmentalandcommoditytestingservicesandplansto moveinto
mineralswork. Newlaboratoriesarealsocurrentlyunderdevelopmentin Taiwan
andSouthAfrica.

ALSnowhasinexcessof 20 percentof theglobalmarketfor laboratorytestingof
minerals.Thishasenabledit to achievetheeconomiesof scalesoessentialwhere
highfixed costshaveto bespreadovermanyservicesto achievesustainable
profitswhichsmalllaboratoriesfind difficult ALS seesthegrowthprospectsfor
environmentaltestingandgeneralanalyticalservicesasextensive.Driving thisis
strongerdemandfor thesetypesof servicesaswell astheoutsourcingof
laboratoryservicesthatwerepreviouslyperformedby companiesin-house.

ALS’ servicesarebackedby asolidcommitmenttoqualityandcustomerservice.
ItsqualitysystemsarebasedonISO17025.Its analyticalmethodsarethewell-
establishedinternationallyrecognizedproceduresof US EnvironmentalProtection
Authority, theAmericanPublicHealthAssociation,aswellasregionallyand
locallyprescribedmethodsandregulations.
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Source: Departnient of Industiy, Tourism and Resourcessurvey of Australia’s science industry 2004.
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Case study — SGE International Pty Ltd

SGEis oneof thesignificantglobalsuppliersof chromatographycomponentsused
in chemicalanalysis.Thetechniqueof chromatographyis usedfor environmental
monitoring,food,petroleum,pharmaceutical,chemicalindustry,biotechnology
andmanyotherareaswherematerialshaveto be analysedfor theirmolecular
constituents.

SGEwasfoundedin theearly1960sby ErnDaweswhowastaughthiscraftof
glassworkingasatechnicianin theglassshopatMelbourneUniversity.While
workingattheICI CentralResearchLaboratoriesinMelbournehewasinvolvedin
pioneeringwork on gaschromatography.

As averycapabletechnician,hewasableto meettheneedsof scientistsworking
inchromatographyandSGEwasfoundedin thegarageof hishousein Sunshine
in Melbourne’swesternsuburbs.Startingwithhighprecisionmicrolitre capacity
syringes,SCEhasexpandedacrossmanyareasof analyticalchemistrythrough
innovativedesignanddevelopmentof new technologies.Fromtheearlieststages
it wasclearthattheAustralianmarketwasverylimited andthefirstexportsales
wereachievedfrom thegarageoperation.

ThevaluesdrivingSGEhavealwaysbeenarequirementtobethebestin the
world atthechosenfield of ancillaryequipmentusedin analyticalchemistryand
in particularforchromatographyandmassspectroscopy.In additionto a
commitmentto goodmanufacturingpractisetherehasalwaysbeenasubstantial
commitmentto productdevelopment.At timesCSIROassistancehasbeencritical
inhelpingSCElearnnewtechnologies.Sometimesthisassistancehasbeenin the
form of specificdevelopmentprojectsandjustasimportantlyatothertimeshas
beenthroughinformaladvice.Throughits strongvaluesin productdesign,
manufacturingandrecruitmentof theright peopleto theorganisation,SGEhas
grownconsistentlyover40years.

In additionto theSCEsalesanddistributionofficesin theUSA, UK, Germany,
France,Italy, China,Japan,IndiaandUAE thereareinexcessof 200distributor
partnersthroughouttheworld. All butthreepercentof SCE’sproductionis
exported.Theproportionof salestoeachmarketmatcheseachmarket’s
proportionof the globalGDP.TheSCEgroupcurrentlyemploys350peoplewith
the developmentandmanufacturingoperationslocatedin Melbourneand
Sydney.

Business environment
The2004 D1TRsurveyof theindustryindicatedthatthequalityof Australian
labour,particularlyattechnicalandmanagementlevels,wasasignificantadvantage
in Australia’sbusinessenvironmentThiscouldbe attributedto thehighly educated
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workforce.Linkageswith publicly fundedresearchorganisationsandthequality of
their researchwerealsoimportantadvantagesin Australia,alongwith the
availabilityof governmentprogramsto assisttheindustry.

GovernmentR&D assistancemeasuresareof particularinterestto thescience
industry.TheAustralianscienceindustry’skeymanufacturerswerefoundedon the
successfulcommercialisationof publicly fundedresearchsuchasCSIRO
experimentalinstrumentation- spectrophometers,gaschromatographycolumns,
massspectrometerdetectorsandmorerecentlyx-raydetectionequipment.
Australia’spublicsectorresearchorganisationshavegivenriseto strategicclusters
of companiesandresearchorganisationsin MelbourneandSydneythatsupportthe
industry’scontinuingneedfor world-competitiveproductsandprocesses.Thecase
studyon BCE InternationalPtyLtd showshow asuccessfulsciencemanufacturing
companyhasdevelopedfrom astrategicgeographicclusterthatfacilitated
knowledgetransfer.

Underpinningthissuccessarehighlevelsof investmentin R&D supportedby a
highly educatedandskilledworkforce.

R&D

The2004DITR surveyof theindustryindicatedthatscienceindustrymanufacturers
spentonaverage7.9percentof saleson R&D in2002/03.Thiswas10 timeshigher
thanthemanufacturingindustry’saverage.Suchalevelof investmentby
manufacturersin R&D wasconsistentwith highperformingmanufacturersin
CanadaandUK. In comparison,laboratoryandtechnicalservicescompaniesspent
on average5.9percent.

Education and skills

The2004D1TRsurveyof theindustryindicatedthatthe levelof educational
attainmentof staff in thescienceindustrywashighby industrystandards.Almost
50 percentof staff in theindustryhadabachelordegreeor higher.R&D
organisationsin theindustryhadthehighestqualifiedstaffin theindustrywith
61 percentof staffwhohadabachelordegreeor higher (Figure9). Thiscompares
with manufacturingindustry’saverageof 13 percentof staffhavingabachelor
degreeor higher.

Sciencecompaniesspenton averageexpenditurefive percentof saleson staff
training.Manufacturersandproductmaintenanceandservicecompanieshadthe
highestexpenditureateightpercentof sales.Mostof thetraining wasthrough
formal or informalon-the-jobtraining.

Thescienceindustrylike otherpartsof Australianindustryis experiencinga
shortageof skilledstaff.Skills shortagesexistedin theareasof laboratory
technicians,chemists,engineers(mechanicalandsoftware),andsalesand
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managementwith ahighlevelof knowledgeandunderstandingof scienceand
scientific equipment.

Themaindisadvantagesof Australia’sbusinessenvironmentweretheregulatory
andcertificationprocessesandtheavailability of finance.

Theindustryhasastrongexportorientationandtheacceptabilityof Australian
standardsin world marketsis anadvantage.However,theindustryconsideredthat
themainfactorsimpedingits exportgrowthwerehighmarketingcosts,non-tariff
andtariff barriers,andmaintenanceandafter-salesservice.

Figure 9: Education attainment of staff in the science industry

Australia’sscienceindustryis veryoptimisticaboutits futuregrowthprospects.
Over60 percentof respondentsto theD1TRsurveyexpectedgrowthin excessof
10 percentperannumfor thenextthreeyears.Theywerealsooptimistic abouttheir
exportsalesgrowthwith nearly60 percentof respondentsexpectinggrowthin
excessof 10 percentperannumfor thenextthreeyears(Figures10 and11).

I

Future for Australia’s science industry
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Figure 10: Growth forecasts for Australian sales over the next three years
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Figure 11: Growth forecasts for Australian export sales over the next three
years
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Thestrengths,weaknesses,opportunitiesandthreatsfacingAustralia’sscience
industryareillustratedin Figure12.
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Australia’s science industry in the global context 31



Measure by MeasureSCIENCEINDUSTRY ACTION AGENDA — In Confidence
~WAT

Australia’s science industry in the global context 32



SCIENCEINDUSTRY ACTION AGENDA — In Confidence Measure by Measure

Issues, recommendations and strategies
Developing the aCtion agenda

Thedecisionto developtheScienceIndustryActionAgendarecognisesthe
importanceof thescienceindustryasakeyenablingindustrythatunderpins
Australia’sfuture economicgrowth.

In 2003ScienceIndustryAustraliaInc. (SIA) madeapplicationto the Government
for anactionagendato assistit to realiseopportunitiesandovercomeimpediments
to the industry’sgrowth.Theproposalwasinfluencedin partby SIA’s involvement
in asimilar processwith theVictorianGovernmentin 2002to developastrategic
planfor theindustryin Victoria.Australia’sscienceindustryis anationalindustry
anddrawson expertiseandmarketsacrossAustraliaandtheworld. SIA recognised
theneedfor theindustry’sstrategicplanto haveanationalfocus.

On26 February2004theMinister for Industry,TourismandResources,theHonIan
MacfarlaneandthethenMinisterfor Science,theHonPeterMcGauran,jointly
announcedtheScienceIndustryActionAgendain partnershipwith theindustry.

Industry,researchersandgovernmentworkedtogetherto developtheaction
agendaby identifying initiatives thatwould overcometheimpedimentsto the
industryrealisingits full potential.Thestrategicprioritiesfor theactionagendaare
uniting theindustryandimprovingits internalandexternallinkages,
commercialisingmoreAustralianscientificinnovation,growingexports,and
improvingtheindustry’sworkforce.Theseprioritiesandresultingstrategiesand
actionsresonatewith theGovernment’sBackingAustralia’sAbilities initiatives.

TheStrategicIndustryLeadersGroup(SILG) thatledthe developmentof the action
agendawasdrawnfrom stakeholdersin this diverseindustry’svaluechain.Four
workinggroupsof highly experiencedandqualifiedpeoplefrom theindustryand
researchcommunitiessupportedtheSILG. Theyfocusedtheiractivitieson market
development;commercialisationof research;supplychains;andeducation,training
andwork practices.

TheSILG metsix timesandtheworkinggroupsmetfive timesto developtheaction
agendainslightly morethan12 months.During thedevelopmentof theaction
agenda,actionwasinitiated on anumberof issuesthataroseandhadimplications
for theindustry’sperformance.Theactionagendamadeanumberof submissions
andapproachesto governmentprovidingadviceandsuggestionson policy settings.
It showcasedtheindustryatinternationalanddomesticeventsandcommenceda
publicdiscussionserieson improvingthetransferof technologyandtheintellectual
propertyof public sectorresearch.It alsoconductedasurveyof theindustryto
gathercurrentkeyeconomicinformationwithwhich to informstakeholdersin their
considerationof policysettings.
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CAPTURING AND COMMERCIALISING MORE INTELLECTUAL PROPERTY

“In terms of access to information as a driver for business innovation, nothing
equals the advantages gained from face to face interaction and business

networking”

R&D Commercialisation Working Group of the Science Industry Action Agenda, 2004.

Thescienceindustry is aknowledge-intensiveglobal industrythatreliesheavily on
intellectualpropertyto providethefeedstockfor acontinuoussupplyof innovative
highvalue-addedworld-competitiveproducts,servicesandprocesses.

To enablethis, thescienceindustryspendssignificantlymoreon R&D asa
percentageof salesthanmanufacturingindustryasawhole.In 2002-03,science
industrymanufacturersspenteightpercentof saleson R&D, while laboratoryand
technicalservicesprovidersspentsixpercentIn contrast,Australia’smanufacturing
industryonaveragespendslessthanonepercentof saleson R&D. Patentsareheld
mainlyby researchorganisationsandscienceindustrymanufacturers.

Theindustry is seekingto increasesignificantly theeconomicandsocialreturnfrom
Australianpublicsectorresearch.Greatercommercialisationof Australia’spublicly-
fundedresearchby thescienceindustrywill contributetoimprovingAustralia’s
innovationandinvestmentoutcomes.

To improveinnovationoutcomes,theimplementationgroup’sinitiatives will be
aimedataligningpublicly fundedresearchmorecloselywith theindustry’s needs,
improvingcommunicationandunderstandingbetweentheindustryand
researchers,andraisingtheindustry’sawarenessanduseof theavailablesupport
measures.

To improveinvestmentoutcomes,theimplementationgroup’sstrategywill be
aimedatimproving theentrepreneurialskills of theindustry’sleadersand
managers,andenablingSMEsto gaingreateraccessto finance,particularlyventure
finance,to fund innovativeproductandservicedevelopmentandproduction.

Impediments to commercialisation of research intellectual property

Thescienceindustryidentifiedthemaininstitutionalimpedimentsto theeffective
developmentandcommercialisationof researchintellectualpropertyas:

• Pooralignmentof publicresearchwithscienceindustryneeds,andpoor
interactionbetweentheindustryandresearchers;

• Costsof transferringintellectualpropertyfrom researchersto industry;and

• Eligibility requirementsof someGovernmentR&D supportprogramsthat
excludelargersciencecompanies.

Themainimpedimentswithin theindustryare:
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• Lackof awarenessanduseof the manysupportmeasuresavailablefrom
governmentsandindustrybodiesfor R&D; and

• Failureto attractventurefinance.

Improving the alignment of public research with market needs, and
communication between the industryand researchers

As muchas10 to 20 percentof Australia’s$4 billion annualbudgetfor publicsector
researchcouldbeexpendedon scientificequipmentfor measurement,andthereis
strongvendorinvolvementin thetenderingprocess.But thisdoesnotflow over
into acloseralignmentbetweenresearchersandindustryin termsof the
developmentof newdiagnostictechniques.

Thescienceindustrywasconcernedthatpublic sectorresearchwasnot sufficiently
alignedwith marketneeds.Scientificinstrumentmanufacturersaremainly
interestedin researchintellectualpropertyfrom CSIRO,andtherapeuticdiagnostics
manufacturersaremainlyinterestedin theintellectualpropertyfrom medical
researchorganisations.

Thescienceindustryindicatedthattherelationshipbetweenpublic sector
organisationsandcompaniesin theindustryhasbecomemorecomplexin recent
years.This inparthasbeenbroughtaboutby researchorganisationsincreasingly
seekinggreaterreturnson theirintellectualproperty.As thesereturnsmaybe
realisedby theresearchorganisationsformingspin-offcompanies,ratherthan
throughexternallicensing,establishedAustraliancompanieshavelessopportunity
to commercialisetheintellectualpropertyfrom theseorganisations.A consequence
of this is thatsomeof Australia’ssciencecompaniesfind it morecost-effectiveto
obtainintellectualpropertyfrom foreignratherthanfrom Australiansources.

Governmenthasanumberof programsto encouragecooperationandcollaboration
amongAustralia’spublicly fundedresearchorganisationsandbetweenthose
organisationsandprivatesectorinvestorsandindustry,andit is investigatingother
waysto improvethiscollaboration.

In October2004,theDepartmentof Education,ScienceandTraining’s (DEST)
releasedtheNationalSurveyof ResearchCommercialisationwithin Australia’s
publicly fundedresearchestablishments.Thesurveyresultsshowthatthenumber
of income-yieldingpatentlicencesheldby Australia’spublicly fundedresearch
organisationsincreasedfrom476 in2000to 585in2002,ashavethenumberof start-
up companiesresultingfrom patentlicensesandtheoverallvalueof those
organisations’equityholdingshavealsoincreased.Thenumberof newinventions
disclosedhadalsogrown.

Incomefrom licensingfor 2002waslessthantwo percentof total research
expenditure.By comparison,theequivalentfigurein the UnitedStates,wherethe
commercialisationof universityresearchis highiy developed,is around3.5percent.

Within thespecificresearchsectors,universitiesearnedabout59 percentof total
licenceincomein 2002.In comparison,themedicalresearchinstitutesearned
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around22 percentof licenceincome,CSIRO(13percent),CRCs(5 percent)and
otherpublicly fundedresearchorganisations(1 percent).

Case study — Rapid instrument development for
Australia’s wine industry

TheAustralianwine industry’srapidgrowthduringthepastdecadeis well
documentedwith continuedsuccessin theexportmarketsof theUS,UKandAsia.
Currently,wineis Australia’sfifth largestrural export

Driving this growthis theability of Australianwineproducersto deliveraquality
productatacompetitiveprice.While increasedcompetitionbothinternationally
andlocallyloomslarge,technologyis enablingAustraliangrapegrowersand
winemakersto deliverqualitywine grapesconsistentlywith minimal inputsof
waterandchemicals..

Thetechniquesfor measuringgrapequality usingsugarcontent,pH andacidity
arestraightforwardandcanbedonequickly andefficiently.However,thecurrent
techniquefor measuringthecolourof redgrapes,anothervital indicatorof
potentialquality, is slow andrequiresskilled technicalstaff.Findingaquick,
reliable,accurateandcheaptechniqueto enableAustralia’shundredsof small
wineriesto measureredgrapecolourhasprovenchallenging.

Thefirststepto solvingthis challengewastofind asuitabletechnology.Research
by theCooperativeResearchCentrefor Viticulture (CRCV)showedthat
near-infrared(NIR) spectroscopyofferedthebestpotentialfor measuringthe
colour in theskinsof redgrapesusingtotalanthocyaninsastheindicator.To
ensuretheinstrumentyieldedaccurateresultsCRCVcalibratedit against
thousandsof grapesamples.Thistechnologyhasbeenadoptedby manyof
Australia’slargewineproducersandcommerciallaboratories.

Thenextstepwasto developacheaper,portableversionof theinstrument.

CRCV,in collaborationwith theSydney-basedcompany,IntegratedSpectronics,
arecurrentlydevelopingaprototypeof aportableinstrumentfor measuring
colour,pHandtotalsolublesolidsin redwinegrapes.Theinstrumentwill be
designedfor useatthevineyard,theweighbridgeandthewinery,enablingthe
industryto monitorgrapequalitymorecloselyandrapidlyateachstagein the
logisticchain.IntegratedSpectronicsis providingexpertisein developingthe
hardwareandsystemsfor operatingtheequipment.TheCRCVis developingthe
calibration,softwareandasamplingtechniquethatwill makeit aseasyaspossible
for theenduserswhile providingqualitydata.

Theprototypeis expectedtobecompletedinmid-2005,with testingto commence
in thelatterhalfof the2005.The commercialproductis expectedto bereadyin
2006.
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Anecdotalevidencefrom theindustryindicatesthatinteractionsbetween
researchersandcompaniescanbecomplexandfrustratingto bothparties.As one
companycommented:

“Ourexperienceis thatthemajorityof researchersarenot genuinelyinterested
m cooperationwithcommercialoperations.Theexceptionshavebeenvery
successful”.

Ontheotherhand,whenresearchorganisationshaveapproachedscienceindustry
companiesto offer their intellectualpropertythe companieshavesaidthatnoneof
theintellectualpropertywascloseenoughto theirportfolio interests,or thatthe
intellectualpropertywasnot sufficiently developedto beof interest.

Thereis aclearneedto improveindustryandresearchermutualunderstandingof
oneanother.Thestrategyproposedto addressthissituationaimsto increaseand
systematisetheintensityof interactionsbetweencompaniesandresearchers.
Specific measuresinclude:

• Developingandimplementinganexchangeprogrambetweenpublicsector
researchorganisationslike CSIROandthescienceindustryto enableresearchers
andindustryto understandeachothersneedsandobjectives.

• Instigatingmeetingsbetweencompanies,universitiesandresearch
organisationsin thesameregionto establishrelationshipsandexploring
potentialfor collaboration,suchasinvestigatingopportunitiesto work on
projectsthatcould attractfundingthroughtheAustralianResearchCouncil
Linkagegrantsprogram.

• Encouragingcompaniesseekingintellectualpropertyto workwith public sector
researchersandotherstakeholderslike industryrepresentativebodiesand
intermediaryorganisationsto resolveissuessurroundingthetransferof
intellectualproperty.

• Takingforwardto Governmentthefindings from SIA’s 2005symposiumseries
on technologydiffusionfrom publicly fundedresearchorganisationsto
industry.

A numberof industryorganisationsprovideintermediaryservicesfor Australian
universitiesandpublicly fundedresearchorganisationsthatfacilitate thesuccessful
commercialisationof research.TheorganisationsincludeKnowledge
CommercialisationAustralasia,andAustralianInstitutefor Commercialisation
Limited. Theindustryis developingstrategicallianceswith theseorganisationsto
achievemutualobjectives.

Governmenthasseveralmeasuresaimedatimproving thecommercialoutcomesof
publicly-fundedresearchunderits BackingAustralia’sAbilities initiative thatoffer
opportunitiesfor industryinvolvement.TheseincludetheNationalResearch
Priorities,CooperativeResearchCentresprogram,andthenewIndustry
CooperativeInnovationProgram.Opportunitiesmayalsoarisethrough
collaborativeresearchfacilities projectslike theSynchrotronandtheSquare
KilometreArray radiotelescope.
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Duringthedevelopmentof thisactionagendatheindustrywasmadeawareof
theseprograms.Theactionagenda’simplementationgroupwill explore
opportunitiesfor theindustry’sinvolvementin theseinitiatives.

Reducing the Cost of transferring IP from researChers to industry

Thescienceindustrywasconcernedat thehighcostof establishinglegal
arrangementswith researchorganisationsfor thetransferof their IP to industry.

CSIROhasbeenaddressingthis issueby introducingstandardisedproceduresand
shortproformaagreementsto enablelargecompaniesandSMEsto useits
consultingandresearchservices.However,morecomplexinteractionswill, by their
verynature,incurhighercosts.

Thereis evidencethatpublicly fundedresearchorganisationsanduniversitiesare
investingin thecommercialisationprocess.In 2002,the124 researchorganisations
thatrespondedto theNationalSurveyof ResearchCommercialisationstatedthat
theyemployedaround500full-time equivalentcommercialisationstaff.Also, 45
organisationsreportedthattheyhadincreasedtheiremploymentin
commercialisationstaffby 40 percentfor eachof thethreesurveyyearsbetween
2000 and2002.

Eligibility for Government R&D support programs

ThelargerscienceindustrycompaniesarguedthatR&D grantandconcession
programsdo notprovidesufficientincentivefor themto investin R&D. Theyare
ineligible forcertaingrantprogramsthathavea$50million turnoverlimit. These
companiesarguedthatsuchalimit wasunrealisticin aglobalcontextwhereother
countriessuchasUShadahigherthresholdfor theirR&D supportmeasures.The
industryconsideredthat$200million wasamorerealisticlimit The industrynoted
however,thatmostcompaniesin theindustryareSMEswhocanaccessAustralian
Governmentprograms.

TheselargercompaniescanaccesstheR&D TaxConcessionprograms.However,
theyarguedthattheseconcessionprogramsdidnotprovidesufficientincentivefor
R&D investment.

Theindustrynotedthattheforeignparentcompaniesof theirAustralian
subsidiariesprovidedR&D supportto their subsidiaries.However,theparent
placedlimits on its globalR&D investments,andthesubsidiarieshadto compete
with oneanotherfor theseinvestmentfunds.Theforeignparentmayalsoimposea
limit on the R&D investmentof its subsidiaries.
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Case study — IntellectIon and QEMSCAN

QEMSCANis anewandhighly innovativemineralanalysistechnologythatis a
prominentexampleof thesuccessfulconimercialisationofCSIROresearch.It
combinesx-ray detectionequipmentwith sophisticatedsoftwareto rapidly identify
andanalysethedifferentmineralsin oresamplesandprocessstreams,improvingthe
efficiencyandprofitability of miningandmineralsprocessingoperations.Intellection,
aCSIROspin-offcompany,is commercialisingandlicensingthetechnologyto some
of theworld’s mining giants.it is built onmorethan20-yearof rigorousscientific
researchanddevelopmentby CSIROinBrisbane.

Byautomaticallyanalysingandcharacterisingminerals10 000timesfasterandmore
accuratelythantraditionalmethods,QEMSCANprovideshigherquality information
thatenablesbettercommercialdecision-makingandproblemsolving.

Comprisingascanningelectronmicroscope,four x-raydetectorsandasoftware
package,QEMSCANis thefastestandmostaccurateparticleanalysisand
quantificationtool currentlyavailable.It eliminatestheerror-pronetraditionalmethod
of atechnicianpeeringthroughanopticalmicroscopeto identify,quantifyand
estimatethecompositionof oresamples.QEMSCANis alsofinding applicationin
characterisingmineralsthatreducetheefficiencyof coal-firedpowerstations.

GlobalmineralscompaniessuchasAngloPlatinum(SouthAftica) BHPBilliton (South
Africa), CVRD (Brazil), FalconbridgeNoranda(Canada),PhelpsDodge(US),Rio
Tinto(Australia)andSOSLakefieldhavebeenusingQEMSCANfor manyyears.A
typicalQEMSCANsystemcostsaround$1 million, andthesecompaniesareachieving
paybackswithin amatterofmonths.RecognisingthevaluethatQEMSCANoffers,
PhelpsDodge,theworld’s secondlargestproducerof copper,andAnglo Platinum
eachpurchasedthreesystemsin athreeyearperiod.

Intellectionis aimingtobeagloballeaderin theautomationof thequantitative
evaluationof minerals.It hasdevelopedareputationof technologyleadershipand
expertisewhichhasallowedthecompanyto developasuccessfulglobalbusinessand
valuablecommercialconnections.

Intellectionhasbuilt strongrelationshipswith its usercompaniesbyprovidingthe
higheststandardsof after-salesservice.In 2003,thisenabledit to partnerwith Phelps
Dodge,AngloPlatinumandother‘power users’ina$500000 programto accelerate
thedevelopmentof QEMSCAN’ssoftware.This improvedQEMSCAN’suser-
friendlinessby simplifying thetimeandeffortneededto conductanalyses.In the
future,Intellectionwill provideintegratedsystemssupport,consultingandtesting
services.

TechnologysuchasQEMSCANdemonstratesCSIRO’sexcellentrecordof conducting
world-classresearchrangingfrom basicto morecommerciallyorientedresearch.The
knowledgegeneratedfrom suchresearchhassocialandeconomicbenefits,and
reinforcesAustralia’sreputationasaworld leaderinscientificresearch.
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Industry’s awareness and use of support measures

Thescienceindustry’sawarenessanduptakeof theavailableR&D assistance
measuresfrom Commonwealth,StateandTerritory governmentscould be
improved.Encouragingcompaniesto accessappropriateexistingprogramsis a
priority of theactionagenda.

Venture Capital

In commonwith otherindustries,scienceindustry SMEsinparticular,had
difficulties in attractingventurefinanceto their investmentprojects.

To demonstratethesedifficulties, theAustralianBureauof Statistics’2003-04survey
of venturecapital inAustraliaidentified thatonly asmallpercentageof proposals
for venturecapital financingweresuccessful— 137venturecapitalmanagers
reviewed10 570investmentproposals,conductedfurtherinvestigationon 1 067of
theseandinvestedin 181. It shouldbenotedthata highattritionratesuchasthis is
afeatureof theventurecapitalindustryglobally.

While thehighattritionratecould bedueto manyfactors,theimplementation
groupwill developmeasuresto assistsciencecompaniesto improvetheir venture
capitalproposalsto enhancetheirprospectsof success.

TheGovernmenthasmeasuresin placeto developAustralia’sventurecapital
industry.PooledDevelopmentFundsoffer developmentcapitalto SMEs.The
InnovationInvestmentFundandPre-SeedFundsareaimedatstimulating
Australia’sventurecapitalindustry.TheCommercialisingEmergingTechnologies
(COMET) Programaimsto enhancesmallnewstart-upcompanycommercialisation
prospectsby supportingactivitiessuchasbusinessplanningandmanagementskills
development.TheVentureCapitalLimitedPartnershipinitiative aimsto improve
Australia’sattractivenessasalocationforventurecapitalinvestment

In developingstrategiesto improvetheIF commercialisationoutcomesfor the
scienceindustryit is importantnot to duplicatethework of intermediary
organisationsalreadymentioned,AustralianVentureCapitalAssociationLimited,
or existinggovernmentmeasures.As partof theimplementationof thisaction
agenda,thescienceindustrywill improvetheawarenessanduptakeof existing
supportmeasuresaimedatimproving their accessto venturefinance.Thescience
industrywill alsoresearchandrecommendchangesto existingmeasuresto enhance
their effectiveness.

l~ecQmmendation I’

Increas, significantly the science mdcommercialisationof iMelle property,particularlyfrom
publicly tuncled research~.
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GROWING SCIENCEINDUSTRY EXPORTS

The companies that suivive longest are the one’s that work out what they
uniquely can give to the world notjust growth or money but their excellence,

their respect for others, or their ability to make people happy.

Chartes Handy

Australia’sscienceindustryis globally competitive.It is performingverywell with
stronggrowthin the domesticmarketandexportsin its mainmarketsof
environmentalandchemicalanalysis,life sciencesresearchandpathology.The
industryhasa strongfuture. Businessconfidenceis veryhighwith about60 percent
of theindustryexpectinggrowthof atleast10 percentperannumoverthenext
threeyears.In someinstances,Australiancompanieshavesignificantsharesof the
globalmarketinscientific instruments,suggestingthatAustraliahasastrongglobal
competitiveadvantagefor thoseinstruments.

Thesemanufacturersrely on globalmarketsbecauseof thehighiy specialisednature
of theirproducts,theirhighvalueandthelimited sizeof Australia’smarket.
Productsincludespectrometers,spectrophotometers,chromatographs,blood
analysinginstrumentsandtherapeuticdiagnosticsfor testingblood andtissue.

While laboratoryandtechnicalservicesaremainlysoldinto thedomesticmarket,
laboratoryandtechnicalservicescompaniesareexpandinginto exportmarkets
mainly inAsia,althoughtheyalsohaveapresencein theAmericasandEurope.

Theindustry’s marketsaregeographicaswellastheglobalsupplychainsof
multinationalcompanies(MNCs).Australia’s largersciencecompaniessell into
boththesetypesof marketsastheyareeithersubsidiariesof MNCs suchasVarian,
ThermoElectronCorporationandMerck,or AustralianMNCs in theirownright
suchasSCE,GBC,AustralianLaboratoryServices,GribblesandSonic Healthcare.

Opportunitiesexistfor import! distributioncompaniesandthesubsidiariesof
MNCsto noticeinternationalopportunitiesandto commenceto manufactureand
exportby usingthedistributionnetworksof theirparentcompany.

The traditionalgeographicexportmarketsin US andEU arehardestto enterdue
mainly to non-tariffbarriers.Productcertificationto CE Mark,UL certificationand
USFoodandDrugAdministrationstandardsis themainissueformanufacturers.
Onceacompanyhasapresencein thesemarketsit tendsto remain.Laboratoryand
technicalservicescompaniesarealsofacedwith regulationandstandardsbarriers.
Theirlaboratoriescomplywith theglobally recognisedregulationsandstandardsas
wellas thelocalonesrequiredby individualcountries.
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