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Scope
This submissionrelatesto

1. two elementsof theInquiry:
• TheR&D driversin smallandmediumbusiness
• The needsof fastgrowingcompanies

2. two ofthe questions:
• Whatarethe impedimentsto businessinvestmentsin R&D?
• Whatstepsneedto beundertakento betterdemonstrateto businessthe

benefitsof higherprivatesectorinvestmentin R&D?

Disclaimer
Theviewsexpressedin this submissionarethoseofthe authors.SwinburneUniversityof
Technologyacceptsno responsibilityfor noris thereanyimplied agreementby the University
with theseviewsandfindings.

Propositions
1. Australianeedsto placemoreemphasis,in bothpolicy andsupportsystems,on

improvingAustralia’stechnologyabsorptivecapacity,thatis the ability to exploit
newknowledge,as opposedto investmentsolelyfocusedon governmentR&D
investmentto generatenewknowledge.

2. Technologyabsorptivecapacityis directlyrelatedto theproportionof research
scientistsandengineersemployedby businessas aproportionof thetotalnumberof
researchscientistsandengineersin the country.ForAustralia, thisis very low.

3. Low R&D investmentby business,exceptfor theagricultureandmining sectors,is
primarily structuralratherthanattitudinal(Gregory1983).

4. For existingSMEs,the focusshouldbeon buildingmoreandbetterlinkagesboth
betweenfirms to fund researchon commonproblems(asfor exampletheAustralian
Minerals IndustryResearchAssociation)andinvolving universitiesandotherpublic
researchagencies.

5. MostSMEsarebasicallylow-techenterprises.There is aneedfor skilled
intermediariesto actassurfactantswith ability to work in thegoodoil of theresearch
providerandtheweakertechnologyliteracyof theresearchuser.Mechanismssuchas
industryassociationsandtheuseofE-commerceshouldbe encouragedand
supportedin thisrole.

6. TheCRC andsimilarPrograms,wherethereis collaborationbetweenresearchusers
andresearchproviders,with the usersinvolvedin theprojectselectionprocess,have
resultedin significant increasesin bothuserawarenessof R&D investmentneedsand
increasedresearchuserR&D investment.
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7. TherateofR&D investmentperemployeein newhigh techstart-upspin-offsfrom
universitiesandotherpublic researchagenciesis significantlyhigherthanin existing
SMEs.Suchnew venturesthereforemakeasignificantcontributionto R&D
investmentandhenceto technologyabsorptivecapacity.Theyshouldthereforebe
encouragedandsupported.

8. The critical areasof supportneededto generatemoresuccessfulspin-offsandother
universityderivedstart-upsinclude:

• Adequateinternalsupportby theresearchprovideragencyanddedicated
fundingforthis resource

• Accessto governmentprogramssuchas COMETandparticularlypre-seed
funding

• A taxationenvironmentthatencouragesflrstinvestorssuchas business
angels(notjustventurecapitalists)in suchventures

Technology absorptive capacity and business R&D (BERD)
The OECDreporton BenchmarkingIndustry-ScienceRelationships(OECD2002p.37 Fig. 6)
identifies SizeofR&D andAbsorptivecapacity as key factorsfor businessenterprisesin
assessingandbenchmarkingindustry-sciencerelationships.The recentinterest in absorptive
capacity,that is the ability to exploit new knowledgefor commercialopportunities,started
from the quantitativeanalysisof R&D intensity, innovation opportunityand appropriability
by Cohen(1995)andCohenandLevinthal (1989).They suggestedthatabsorptivecapacityis
largely a function of the firm ‘~c level ofprior related knowledge.Reinhard (2000) more
succinctlydefinesabsorptivecapacityas the capability of a businessto identify external
knowledge,to takeit up andto utiiseit as learning. CohenandLevinthal (1990)commented
(p.2) that . . .researchshowsthat firms that conducttheir own R&D are better able to use
externallyavailableinformation(e.g., Tilton, 1971;Allen, 1977~Mowery,1983). This implies
that absorptivecapacitymay be createdas a by-product of a firm ‘~c R&D investment.
Implicitly the ability to absorb and exploit new knowledge is the key factor in the
entrepreneurialpropensityof newhigh-techventures(YenckenandGillin 2000a).

Therehasbeennot only regularcommentthatabsorptivecapacityis primarily determinedby
internalR&D investment,but quantitativeproofthatthisis so:

• . . . firms are found to be more frequently engagedin (external) R&D
cooperationthe moretheyspendon internalR&D (Veugelers1997)

• ... in-houseR&D positivelyaffectsthe ability to extractknowledgefrom
R&D cooperation(Cusmano2000p.26).

Lankhuisen(1998 p.14.) in her econometric analysis of the roles of absorption
capacity and humancapital for the ability of national economiesto “catch up”
concludedthat the greaterthe shareof total ResearchScientists/Engineers(RSE5)
humancapitalinvolved in businessinternalR&D, thegreaterthe absorptivecapacity
of thecountry.

Table 1 showsOECDcomparisonsoftheratiosofexpenditurebetweengovernment
R&D expenditureandbusinessR&D expenditure(BERD)in GrossDomestic
Expenditureon R&D (GERD). In 1998,for the countrieslisted,Australiahadthe
secondlowestBERD asapercentageofGERD—at45.1 percentof GERD.Only
NewZealandwas lower.

ThebusinessfundedR&D baseoverall is poor,butvariesacrosssectors.Gregory
(1993),asquotedearlier,showedthatAustralia’sR&D investmentin agricultureand
mining washighby world standards.Hemakesthepointthatthe low levelofBERD
in othersectorsis primarily structuralratherthanattitudinalandrelatesto thehigh



proportionof Australianmanufacturingbusinessesthataresubsidiariesof
multinationalswith anaturaltendencyto do theirR&D closerto home.
Table1. OECDcomparativeBERDandGERDexpenditurerelationships
Country GERDas % of GERDasper Government BERDas% of

GDP capitaat ERD as% of GERD
currentUS$ GDP

UnitedStates 2 65 893 0 84 75 7
Sweden 3 70 774 0 77 74 8
Ireland 1 39 296 0 29 73 1
Switzerland 2.73 685 0.69 70.7
Finland 3 09 707 1 05 69 3
Germany 2 38 563 0 82 68 6
United Kingdom 1 83 396 0 67 65 8
France 2 17 460 0 96 63 1
Canada 1 58 419 0 36 63 0
Netherlands 1 95 471 0 79 54 2
Italy 1 04 231 0 58 53 8
Spain 0.90 164 ~0.59 51.5

~Australia 1.49 361 0.56 - 45.1
NewZealand 1.13 199 0.57 28.2
Source: Yencken and Gillin 2002a,basedon OECDin Figures.ResearchandDevelopment.
1998.Table 1.
Evidence from recentcasestudiesof spin-offcompaniesfrom public researchagencies
(Yencken and Gillin 2002b)showsuchcompaniesto havean ongoingexpenditure on R&D
per employeeverymuchhigherthanthatof establishedcompanies.Encouragementof such
spin-offstart-upbusinessgenerationwill contributethereforeto nationaltechnology
absorptivecapacity.

The importance of linkages with research providers
A pilot studycomparingIndustry/ScienceRelationships(ISRs)in Franceandthe
UnitedKingdomwasundertakento developandtestaconceptualframework
andamethodologyforsuchmeaningfulandpolicy relevantbenchmarking...One
of its importantfindings is thatsocialnetworks,asshapedby theeducation
system,exertastronginfluenceon thenationalpatternsof ISRs(OECD
BenchmarkingIndustryScienceRelationships).

Improvingtherelationsdevelopingin a regionalcontextbetweenfirmslookingfor shorter-
termproblemsolvingcapabilitiesrelateson theonehandto the capabilitiesof enoughsuch
firms to identify their technologicalproblemsandto havethe internaltechnicalresources
neededto exploiteffectivelythe newknowledgesogained,andon theotherhandto increase
theinterestof academicresearchersto build externalrelationships.Estimatesin Australiaand
Scotlandsuggestthatonly aboutonethird to onehalfof suchresearchersaresointerested.
Recentuniversitypolicieson externalconsultanciesrelatingto competitiveneutralityandto
avoidlegal liability while organisationallynecessary,do not encourageacademicsto build
externalrelationships.

A keyelementofthetransformationofthe highereducationsectorin Asia-
PacificEconomicCooperation(APEC) membersis recognizedto becooperation
betweenhighereducationinstitutionsandbusinessenterprises(Turpin eta!
1996).

Thereareinterestingdifferencesin theAustralianandEuropeanexperienceof enterprise
involvementin cooperativelinkages,R&D relatedor innovative.In arecentAustralian



innovationsurveyof SMEs(Yenckenetal 2001 p.32),only four percentof respondents
reportinganytypeofinnovationsreportedcooperativelinkagesthathaduniversitiesor other
researchorganisationsas partners.Cusano’s(2000FigureCSp.43)analysisof cooperative
linkagesfor realisedjoint ventures(RJVs) in theEuropeanUnion(EU), basedon analysisof
datafor 3780suchRJVsin the

3
rd and~ FrameworkEU Programs,showedthat62 percent

of theselinkagesinvolveduniversitiesandonly 17 percentwerefirm-to-firm only.

Attitudes of SMEs
A surveyreportedin theYellow Pages® SpecialReportInnovation(February2001 <

http://www.sensis.com.au/Internet/small_business/ypbi/smeiypbisro22.pdfjsessjonid=oyw
WQIAAAAK23SOZ2WSSELY>),involving 1800 smallandmediumsizedbusinesses,
showed that:

Attitudesto innovationweregenerallypositive.Howevertherewasasignificant
relationshipbetweenthoseSMEssayingtheycannotaffordthe investment
neededforinnovationandthosesayingtheywerenot innovativeatall (p.6).

In order of importance the top structuralor supplysidefactorsthatencouragedinnovation
(and relatedly, investment in R&D) were:

1. The skills base of the business
2. Accessto technology
3. Theextentto which competitorsareinnovative -

4. The extentto whichabusiness’scompetitorshaveanadvantageover them
5. Easeofaccessto researchorganizations.

Threeof thesefactors(1,2,5) relateto technologyabsorptivecapacity.
Demandsidefactorsthatencouragedinnovation includedprojectedsales(innovationsand
existingproducts/services),currentprofit andsalesperformanceandnetassetsposition.
Theseclearlyrelatedto thecompetitiveandfmancialaspectsofthebusiness.

This SpecialReportfound thesixkey structuralfactorsthatdiscouragedinnovationwere
relatedto thesupplyside,in orderofdecliningseverityas:

1. taxationsystem
2. legalsystem
3. costof trainingandhiringtrainedstaff
4. costof researchandinnovation
5. costof technology.

Thesefactorsprimarily relatedto the operatingenvironmentandwerelargelyout of control
of thebusinessitself. Thisanalysissuggeststhatit is to theseareasthatgovernmentpolicy
initiativesmightbe directed.

Challenges for Australia to improve its business R&D
investment and technology absorptive capacity
1. Increasetherateatwhichnewhigh-techsmall firms arecreatedandsurvive.
2. Ensurethat financeis availableatpre-seedandfirst investoror businessangelstagefor

ongoingtechnologydevelopmentby suchfirms.
3. Developataxationsystemthat doesnot penalizecapitalandvaluationgrowthfornew

high-tech,high-growthventures.
4. Bring thelegal systemfor acquisitionsandtakeoversinto line with overseasstandards.
5. Increasethe participationof existingbusinessesto investin cooperativeventures,such

astheCRC program,andin linkageswith universities.
6. At Statelevel, supportthecreationof local SMEnetworkscooperatingin technology

needsandproblemidentification,suchasthe earlierproductivitygroupsor present
AMIRA.



7. Facilitateandfund theuseof incubatorresourcepeopleto alsoactas casemanagersfor
technologyimprovementin existingSMEbusinesses.This donewell in Europe.

8. Removebarriersandincreaseincentivesto academicresearchersto build relationships
with existingcompaniesfor newtechnologyandproblemsolvingaccess.

9. Facilitateandincreasethe supportforuniversity staffandstudentsto setup theirown
high-techbusinessesandencourageentrepreneurialeducationatschooland
undergraduatelevel.
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