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SUBMISSION TO THE REVIEW OF THE NATIONAL INNOVATION

SYSTEM

In summary, Australian Academy of Technologicalédcies and Engineering (ATSE)
believes that there is an urgent need to strengilistralia’s national innovation
system. Some of the key actions required are listbolv.

Develop and adopt a ten-year strategic plan teas® innovation in Australia.
This strategic plan should include investment ndless and performance
indicators and its development should engage slskakeholders.

Develop a strategic national intelligence capapthiat explores critical emerging
issues through horizon scanning, technology roadraag foresight; and
provides findings that can be understood and amted

Recognise the high costs and risks in later stafye=chnological innovation and
provide assistance measures that will addressided.

Establish a new mechanism to fund collaborativeassh for projects that are
smaller (and involve shorter time frames) than &£CBut are bigger than ARC
Linkage grants.

Increase the R&D tax concession to 200 per ceisk the turnover limit for the
R&D Tax Offset and adopt other improvements todisoecentives in order to
increase business expenditure on R&D.

Include an element in the new university block fimgdormula which rewards
investment in proof-of-concept and innovation/ coencielisation activities.
Assist firms (especially SMES) to develop produbtst government agencies ar
interested in buying.

Increase the numbers of science, technology, eaghngeand mathematics
(STEM) graduates from our universities by mechasisoch as reducing fees in
these disciplines.

Improve the teaching of STEM in our schools by mgkieaching more attractive

to STEM graduates and providing better teachinguess.

Establish an annual Prime Minister's prize for watmn based on the applicatio
of Australian-developed scientific discoveries.

Improve the commercialisation of public sector egsk results by supporting
training and adoption of best practice in knowledgmmercialisation.

Promote greater cooperation between Commonweatite, S erritory and local
government in encouraging innovation.
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The Australian Academy of Technological Sciences and Engine@AiR§E) is an
association of some 750 professional men and women of outstandingeacéin in
the application of science, technology and engineering to Austral@ety ATSE
seeks to promote the application of scientific and engineering knosvfedgractical
purposes, and to encourage:
- the development and practice of existing and new technologies;

the development of technology for more effective managementwfhat

resources and improved competitiveness of industries and service

the study of the effects of technology on the quality of lifthe community

and on the physical and sociological environment;

public services dependent on technological sciences and enggeeri

the development of technology for national security and the prevention,

control and mitigation of natural disasters; and

technology for ecologically sustainable development.

ATSE believes that it is strongly placed to provide input t® Review. Its
membership includes Fellows with expertise in a wide rangiffefent aspects of
innovation, as well as in the design, implementation and reviemneasures to
support innovation. ATSE Fellows have a real base of experiarmoaking
innovation work.

The importance of innovation to the Australian economy

Australia must increase its investment in innovation. Governnieriisth developed
and developing countries have recognised the importance of inndviatieconomic
growth and have been addressing the need to improve their innovationmazarte.
In spite of previous review processes at both Commonwealth atel Government
level, Australia’s innovation performance is widely acknowledgedagging behind
many other OECD countries. We cannot afford to delay tacklingotbisiem — the
rest of the world is making major strides in strengtheningnatiefforts to increase
innovation. For example, China and India are now investing in educatibresearch
at levels much higher than that of Australia. Without urgeniomc Australia’s
relative international competitiveness and our standard of liviilfy inevitably
decline.

To ensure that Australia improves its innovation performance&SEATecommends
that the present Review should result in the development and adopadtermyear
national innovation strategy. Such a strategy would address ahleoklements
required to make Australia a successful innovating nation witinoags knowledge
base and the ability to rapidly translate this into new productssandces. This
national innovation strategy should include an investment plan based aitaioos

between government and business, performance indicators to trac&sgrogwards
strategic goals, and an annual stock-take of progress. Onenelefminis strategy
would provide a mechanism for identifying challenges as these,adnd bringing
together the teams needed to solve them.

! “An innovation is the implementation of a newsggnificantly improved product (good or

service), or process, a new marketing method,n@vaorganisational method in business practices,
workplace organisation or external relatigri@ECD Glossary of Statistical Terms,
(http://stats.oecd.org/glossary/index.htm).



Australia needs to develop a significant national capabilistriasiegic intelligence to
support innovation. This capability would address and explore critimarging
issues for our society and economy, through a combination of horizonirsgann
anticipatory intelligence, technology roadmaps and foresight. Oufputs these
activities would need to be in a form which government, industry lmmddmmunity
can understand and act upon. The processes involved aretéldsir&igure 1.

Technology Analysis of Identification of Implementation
Foresight | => | threats and => | priorities for| => | of appropriate
opportunities action action

Fig 1 — Use of Technology Foresight to address challenges

ATSE wants to see the use of this strategic intelligence ggsanade an integral part

of the proposed ten-year national innovation strategy. Previobedkgy roadmaps
and technology scans have tended to be information documents, abjequate
describing the state of the art but not always translatingetludservations into
practical suggestions (or warnings) about what individual firmgaresations or
governments (including their regulators) should do about the mafaoaided.
Technology Foresighting provides a structured process that engalekey
stakeholders.

In ATSE’s view, there is scope for the Government to magieb use of the
Academies and the National Academies Forum (NAF) as sowfceslvice and
expertise to explore some of the challenges we face as an.nd@tie Academies
should play a key role in the development of the ten-year natimmaation plan. An
expanded consultation process could be established to decide and aevéawual
work program for the Academies/ NAF.

Innovation is profoundly transforming all aspects of human actigityl needs to
become an integral part of all areas of business, governme mdaication activity in
Australia. ATSE believes there is a need for new ways$ioking about innovation.
While the main focus of this submission is technological innovatioan-area where
ATSE has significant expertise — ATSE does not discount otpestgf innovation,
which can be just as important.

Innovation needs to be embedded in the Australian community, in fdansational
institutes and government. Innovation involves continuous change anovanpent,
responsiveness to lateral thinking and new ways of achieving outcQoegpetition
is an important driver of innovation.

Knowledge of all kinds contributes to innovation. Knowledge can beetkfrom

R&D. Just as important as a source of innovation however, isadhptation and
adoption of technology from Australia and overseas. All aspectgrmvation,

including R&D, need to be encouraged and supported by governmentas)tst
social and economic benefits of innovation flow across our econonmg sheuld
also be a sharing of the costs involved.



ATSE believes that, at present, Australian support for innovagioeno focussed on
assisting research. New mechanisms are required to supporttiono¥#owever the
development and demonstration phases of innovation can involve migdr la
investment, while still involving high risk. This is illusteal by the work of Hoftin
the figure below, which shows how costs vary for coal technolagidsferent stages
in innovation and deployment processes and that not all technologidstiagesame
level of maturity. In areas such as energy, which arecarifor Australia, the
development stage tends to be particularly capital intensitb, associated high
technological risks, making the need for government support evenariteal.

Fig.2 Curve for technology deployment

Demonstration projects involve ‘learning by doing’ — a well-recogphisbut
expensive phase of many innovation processes. Typically for mahynadiegies,
every dollar spent on research can lead to a requirementrtd $fp@ on development
and $1000 on the demonstration phase. Early stage adopters of neviogiesrface
considerably higher risks. The claim that near-market innmvativolves fewer or
smaller risks does not stand up to close scrutiny. Even if ittdel,substantially
higher costs in development and demonstration phases offseedunstion in risk.
All this argues for an extended government support role, which coudtengrants
for demonstration projects or tax concessions for other later-stageation phases
such as clinical trials. The nature of assistance appropoeatdese phases may be
different to that provided to support R&D —for example. Tax measuaceld be
available on a project-by-project basis, but subject totmearnew.

International collaboration plays an important role in assisting eir@v by
facilitating access to foreign sources of knowledge. Austpmbauces around 2 per
cent of new knowledge and must rely on accessing the other 98 pehieigh a
range of networks, programs, publications etc. A key role for rgavent is to
provide policy settings that encourage all types of internatmsikboration to foster
innovation, not only amongst researchers but also between businesbdis,

2 Holt, N.,Preliminary Economics of SCPC & IGCC with gOapture & Storage"2nd IGCC
& XtL Conference, Freiberg, Germany, 9-10 May, 208Fe http://www.tu-
freiberg.de/~wwwiec/conference/conf07/pdf/9.2.pdf



officials, regulators, service providers etc. Anything thetluces the costs and
complexity of international collaboration will assist Austrabannovate.

ATSE believes that Australia must increase collaboration lestywevate and public
sectors, and between research providers and the users othesatmomes. This
requires top-down facilitation including additional funding. It also nexguithe
creation of an environment in which bottom-up collaboration increasesindss
should be able to readily access public sector research skill

ATSE advocates the creation of a new mechanism to fund coltaleorasearch. This
new approach should be able to respond quickly to opportunities, rewardat@per
between public sector researchers and business, and require Bw@neiaf
commitment on the part of the businesses involved. This new misghavould
support projects that are bigger than the average ARC Linkage lgut smaller than
for a Cooperative Research Centre (CRC).

Australia needs to enhance ttiemandfor innovation on the part of the public and
private sectors. At present Australia is too driven by the sugpglyy — the need for
innovators to commercialise their ideas — rather than orticgea demand for
innovation. Industry, governments and consumers should be encouraged to support
companies that supply innovative products and services. For govsrrthie means
providing assistance to firms that can develop products twerigment agencies are
interested in buying. This assistance should be able to be rapadigsed and should
not require the recipients to match government funding. A prograng ahe lines of
the former National Procurement Development Program would be ajeeopr
Governments also need to make Australia’s business environmesncomatucive to
growing SMEs. In ATSE’s view, government programs need tm&e generous to
SMEs in their first five years.

There are significant ‘holes’ in the research infrastrucituirgome industry sectors in
Australia that are inhibiting the path from discovery to conumdésation, forcing
venture capital firms to take promising novel technologies offstuoaecess enabling
technologies. A specific example of this is the lack ofeatre of excellence with
medicinal chemistry expertise in Australia, to build on the woldds research being
done by the medical biologists. This is needed if the biotechnaogyfledgling
pharmaceutical companies are to survive in Australia. Thezeseveral possible
solutions to filling these ‘holes’, including attracting teamsf overseas, or setting
up a new centre of excellence around a specially recruited chskemder. In the
longer term, ATSE would also like to see NCRIS fund facdlitiere researchers can
interact with Australian industries to ensure that promis#egnologies are exploited.

ATSE want to see stronger public promotion of science, technolodjynaovation.
Australia needs a strong innovation culture, which is rewardddoeomoted within

our education system at all levels. National reward schelnag¢gdcognise business
sector innovation and the commercialisation of public sector wsewed to be
enhanced. The Australian Technology Showcase Awards and the ATIBEEICRoSS
Science and Technology Awards need support from state and Commonwealth
Governments.



ATSE believes that an additional Prime Minister's Prizeecognise the application
of Australian-developed scientific discoveries is neededh &uerize would not only
assist the resolution of a conundrum regularly faced by thesRCiammittee — how
to balance the excellence of the pure science with its inguaapplication. It would

also send a strong signal to the community that the GovernmemessMe see its
investment in research translated into commercial or dineefit.

ATSE observes that a central theme of the Review Papapsr is the focus on the
process — innovating or being innovative — and emphasising interactioveebethe
components of the system.

The Review’s Terms of Reference

ATSE has developed a series of observations on each of thes BérReference.
These are set out in abbreviated form here but could be furthborated if
necessary.

Identify a set of principles to underpin the role and paticipation of the public
sector in innovation.

The costs associated with innovation should be shared between innavators
the government (on behalf of the public) just as the benefitsgrfsom
innovation are also shared. Innovation generates benefits that go hegsad
parties immediately involved. It also involves risk to invest Public support
through government funding results in a sharing of risks and costsc Publ
policy settings need to ensure that innovation is strongly encoufagabut
increased innovation, Australia’s relative international petitiveness will
decline.

Public sector research has an important role to play in Awsgalational
innovation system. Public research priorities must have a sfang on
assisting innovation in both public and private sectors. Commeinli
innovations arising from the public sector requires improved
commercialisation capability in our research-performing ingbitst
improved understanding of risk of success/failure, and better arcegsdls
and finance. Public sector research that underpins the developmeetvo
industries and companies should be strongly supported by government.
Public sector Intellectual Property policies need to fadlithie adoption of
innovative practices and products by industry and government. pbésies

should be transparent, be administered in an expeditious manner, and not

impose excessive costs or reporting burdens on those whose maiivebgect
to use the IP in an innovative way. The Government should considangpla
requirements such as time limits on the commercialisatfogovernment-
funded research, similar to those of the US Bayh-Dole Act.

The Government should help universities and public sector research

organisations to raise the standards of research commetmalisaorking
though Knowledge Commercialisation Australasia. This assistahoeld
focus on training, and the adoption of best practice in licensinglRnd
management, and a better understanding of the timeframes thatyirahs
investors need to work to.



Australia must attract more students into STEM studies, edlsas ensuring
that all levels of education and training encourage innovatilievibeur. The
supply of skilled human resources is critical to Australia’'scess in
generating economic and social benefits from innovation. Austigliaot
currently training enough science, engineering, technology and netibem
(STEM) graduates to meet future needs. Shortages of engineers and
technologists will limit our ability to benefit from innovatiokVe need to
ensure that school students are well advised on career clbatesniversity
HECS fees for science and engineering students are reducedsmerease
their numbers.

Science teaching must be made more attractive to graduatescuim
initiatives are needed in science, technology and mathesnatiese must be
based on a highly relevant context. New curriculum support matemals
professional training for teachers is essential and scisabgcts must be
taught by science graduates. ATSE’s STELR initiative isrileed later in this
submission.

More scholarships are needed for honours students in science and emgineeri
Strong research resources — research personnel, reseasstisamt research
infrastructure — must be a key public sector priority, esfigdaf the private
sector is to be persuaded to make better use of them. Ayjhaiity research
base provides an environment in which innovation flourishes. World-class
R&D increases the likelihood of innovation.

While not advocating that Government should ‘pick winners’, ATSkebes

that there is a need for a forward-looking view to identify teabmol
opportunities and threats for Australia that take our existirengths and
capabilities into account. Australia also needs to encouragsopevent of
innovation support clusters in the public sector, focussing on some ef thes
technology areas where a critical mass of activity is redubefore growth
can become sustainable.

The innovative performance of individuals should be rewarded. Pwdaiors
research performing bodies should recognise innovation by staffistasct
from peer-group academic recognition, in their promotion procedares
example.

Within the context of our proposed ten-year national innovation gyrate
performance indicators will be needed to monitor achievementse Thasbe

set at national level, at institutional level, or even bgt@e Success in
promoting innovation should be an important institutional performance
indicator for applied science disciplines such as engineering and
biotechnology in the higher education sector.

Develop a set of national innovation priorities to complement & national
research priorities, ensuring the objectives of resealc programs and other
innovation initiatives are complementary.

National innovation priorities that complement the National Rebkear
Priorities and the objectives of research programs and otiiatives can be
established in a number of different ways. For example, thald de quite
independent of National Research Priorities, and address sutdrsras:

0 ensuring an adequate the supply of human capital;
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increasing levels of business R&D;
improving links between public sector research and the buseess.

0 investing at a very targeted level in research and technokgupbility
building in key emerging fields;

o embedding innovation as a key performance criterion in all
organisations, through Annual Reports, evaluations, etc.;

o building principles and experience of Technology Foresight and
innovative behaviour into all levels of formal education;

o use Technology Foresight to ensure that Australia has the all the
necessary capabilities to exploit our research strengthsoatatte up
emerging technologies;

o identifying, celebrating and rewarding innovation throughout our
society; and

o development of a national strategic intelligence capabititybetter
address the challenges of the future through innovation.

Another approach to innovation priorities, which could operate in paveth
that described above, would involve developing innovation prioritieedoh

of the four National Research Priorities. Thus an appropiiaievation
priority relevant to the first National Research Prioriyn‘Environmentally
Sustainable Australia’ could be ‘Using technologies to enhance aNa&r
environmental sustainability’. Innovation in this field would be siesi by
government programs that assist the development and impkgioarof more
cost-effective solutions, particularly in the areas of greesd@as emission
abatement and climate change adaptation. These will evgntoedome
commercially competitive, but need investment in scale-up,odstration
plants etc and possibly the implementation of other policies sucanas
effective emissions trading scheme to achieve this.

In relation to ‘Promoting and Maintaining Good Health’, the inn@rati
priority could be ‘Translating research into new products and pesctc
improve human health and well-being’. This would include application of
results of research from around the world, and would promote innovation by
linking public sector researchers and industry. This would redbhee t
capability gap that occurs when Australian public sector relsees,
supported by public funding, reach the limit of the product developme
process. This capability gap often leads to lack of take-up ustralian
research outcomes by domestic industries and loss of valuabliésh®re.
Germany and the USA are implementing strategies to closegdpisusing
public funding further along the research and development pathway and
Australia needs to do so too.

For ‘Frontier Technologies for Building and Transforming Ausarali
Industries’ the innovation priority needs to see such technologigading,
those developed elsewhere in the world, implemented so coulthtesl as
‘Improving Australian Industries’ capacity to adopt new technokgie
beneficially’.

For ‘Safeguarding Australia’ the priority could be along the lioE8Norld-
class technology, procedures and products to safeguard Australia’

@]

Identify regulatory and other barriers to innovation and recommend ways to
minimise these.



Expensing of the capital involved in R&D and allowing flow throughteof
losses, as they are incurred, to shareholders or fund providetd male
investing in innovation more attractive.

There is an urgent need for further simplification of tax lawganmnnerships
for investment vehicles.

Competition policy must recognise the need, at times, for Aliestr
competitors to collaborate at least until an Australian-sourcedupt or
process is established in world markets. Regulators need to tamdethat
Australian companies need to be able compete in a globabement.

In relation to finance sector participation in innovation, ATI®ipes that the
Review will examine the extent to which funding for innovatiomprisvided

by the financial industry (venture capital, private equity, supeuation
funds) and also the role of the ASX, to determine whethengds in
government policy or industry practices could stimulate innowatio
industry, both in small businesses and large. The superannuatiomryisdus
need to invest, coupled with a growing venture capital industry, stgyget
there should be new possibilities to pull through innovative technglagie
start-up companies.

ATSE supports continuation of the Innovation Investment Fund (IIF) Rrogra
and its expansion through the provision of additional funding to established
venture capital firms to support the training of cadet investmeamagers who
would help to meet skills shortages in this area.

Identify and remove any regulatory restrictions preventing the twwmaf
industry-wide, levy-based corporations aimed at innovation to maintai
technological leadership by Australian industry in specific ingiussctors

Examine the scope for simplifying and reducing program dupliation and
ensuring that any support provided is well-targeted and eastp access.

ATSE believes that the Commonwealth Government should seek to bring
business assistance programs, where appropriate, under thelarobréle
Innovation Australia Board. The Board should seek to harmonise information
requirements for the programs that fall within its purview.

ATSE is not aware of any significant overlap or duplication betw
Commonwealth and State/Territory Programs and notes that a 2003 study
found good complementarity in this area. The 169 programs that are
sometimes mentioned include programs offered by individual Seatébry
governments to firms located within their jurisdictions whiah thierefore not
available to firms located elsewhere. ATSE believes timate is a role for
State/Territory and local government in supporting innovation.

A driving principle for innovation programs should be a requirement to
minimise the cost impost to applicants, and subsequent reporting
requirements, consistent with the need for accountability.

ATSE urges the establishment of a Commonwealth-State Innovation
Ministers’ Council to encourage cooperation between differeveldeof
government in achieving strong innovation outcomes across Aastrali

3 The Allen Consulting Group, 2003e Contribution of the States and Territories to
Australia’s Science and Innovations Systameport to the Science and Innovation Mappingi$t
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Consider the appropriateness, effectiveness and efficey of the Research and
Development (R&D) Tax Concession Scheme in promoting innovaticand make
recommendations to improve innovation outcomes.

ATSE believes that the R&D tax concession should be raised to threng
level of assistance closer to that which applied when it wsisifitroduced,
when it provided a very effective stimulant to business investineR&D,

this would mean moving to 200 per cent. When the R&D tax concess®n wa
introduced the concession was 150 per cent linked to a company taxflevel
46 per cent. Now, the tax concession is 125 per cent with thent@0eper
cent company tax rate. When compliance costs are taken into goc@umyt
firms see no incentive in the current R&D tax concession. Ullestralia
offers an effective tax incentive for business R&D, sommadiwill choose to

do their R&D in other countries.

ATSE considers that new firms and SMEs making R&D tax concession
claims for the first time should be treated more generousgndourage more

to participate by sponsoring genuine research and compensate th#ma for
establishment costs for setting up research activities, mmgjtand reporting
systems.

The tax concession is only of use to firms who are paying tax.TlBEAS
view, lifting the current $1 million limit on R&D tax offsetand tapering the
benefit above the new limit, would help research intensive gpart-
companies, particularly in capital intensive research aseah as energy,
resources, pharmaceutical development and manufacturing.

Consideration needs to be given to introducing a new measurelltves a
investors to benefit from the tax concession where they prduitiding for
R&D undertaken by companies. Individual proposals could be approved by
the Innovation Australia Board. The annual cost to revenue coulddped,

with limits and transparency required in relation to fees farinediaries,
and regular monitoring of progréss

Consider ways to improve the governance of the national innovatiogsystem to
support higher expectations of government agencies and indugtr

The governance of the national innovation system needs to beifyrimahe

hands of the innovators — any government role should be as
supporter/facilitator and to ensure accountability for public funding.

In ATSE’s view, credit should be given in the university sgstand the new
Excellence for Research in Australia (ERA) initiative fpatents and
commercial publications, as well as publications in leading relsgaurnals.
Ideally credit should also be given for industry R&D funding, major
conference presentations, sponsored consultancy reports and other
mechanisms where research work is reported to those who veiitily use

it to underpin innovation. ATSE is also attracted to the Proof-o€uon

4 Vision Systems provides just one of a numbeHwastrations of the potential of this approach.

By forgoing around $100 million in tax revenue ti@vernment saw a major business established
which eventually created 1200 full time jobs animeed a taxable $1 billion to shareholders.
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metric’ as a means of quantifying the level of early stage innavatitivity in
research performing institutions.

Grant applicants should be asked to provide information on the potkmtial
innovation arising from their proposal, in the event of success.rdlevance
of potential research outcomes to Australia also needs tovea gnore
attention.

The ARC and NHMRC should report publicly annually on the extent tohwhic
their sponsored research has improved the nation’s innovative output.
ATSE believes that public research organisations and univenséex$ to be
provided with greater incentives to form risk-sharing partnerskjhk
industry.

ATSE believes that there is a need for a senior person wibhigrgment who
will provide leadership on innovation and serve as a bridge betwee
innovators in the community and the government. This person should have
responsibilities that include addressing the effectivenessxistirg and
possible future programs, skills issues and improving interfaedaeen
publicly supported researchers and industry. ATSE recognises¢haxisting
Chief Scientist role provides a valuable bridge between teasEicommunity
and the federal government and sees this new position as hagistnatly
different function.

Assess the appropriateness, effectiveness and efficignof the Cooperative
Research Centres (CRC) Program and make recommendations tmnprove
innovation outcomes.

The CRC Program is valuable and should be retained. TheaRrolgas
achieved excellent outcomes and has helped to improve reseamelyement

in Australia.

The CRC Program should be continued, expanded and diversified. iShere
scope for two (or possibly more) categories of CRCs, each sathe
common characteristics but having different guidelines, dependirthein
objectives. There should be scope for both CRCs with commeraalig$ed
outcomes and CRCs that are primarily directed towards non-canamner
objectives. More flexibility is required in the Program to aumodate
different sizes and funding durations for CRCs.

As noted earlier, ATSE advocates the creation of a new meschdo fund
collaborative research which would support projects that are rbiggae the
average ARC Linkage grant but smaller than a CooperativeaRes Centre
(CRQ).

The costs of preparing a CRC proposal must be substantially regindete
reporting requirements made less arduous. ATSE is concernedhthat t
administration of the CRC Program has become overly burdaucra

Industry associations should be encouraged to become members 8f I GRC
order to act as a conduit for SMEs to better access thisgonopg

° The Proof-of-Concept metric is a measure of timlver of innovations that have been
developed to the level of rigorous investment aigptdy external parties. Proof of concept Guidedin
are available at http:/www.innovation.gov.au
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The procedures for establishing a new CRC involve high legal. ddets
simpler models are needed to streamline CRC establishmdnmaimise
transaction costs.

More flexibility is required, to allow CRCs to adapt reseagpchgrams to
changing circumstances, replacing the present approach that tetmik t
CRCs into plans drawn up years earlier.

CRC need to think more creatively about strategies for theintaal exit
from the Program. More thought needs to be given to ways of helpias C
to transition to alternative arrangements.

CRCs should be able to have their funding extended at least ahes iare

successful, but possibly with progressively reduced proportions of

government funding.

Agreed methodologies need to be developed to assess public IGREfit
results — methodologies which allow valid comparisons with the wurre
main focus of the program, that of commercialisation ohretogy and
generation of private benefits.

Comments on questions posed in the Issues Paper

The Call for Submissionposed seven questions. The Academy’s response to each is

summarised below.
“Can we imagine a better world? Are we asking the right qustions?”

ATSE’s vision of a better world starts in our schools. In preschaotk in early
primary schooling, children test the patience of parents anthaesaby regularly
asking ‘Why?’ As they grow older this innate curiosity is abways encouraged —
often learning becomes more a one-way flow of information and.i@aseducation
system — primary, secondary and tertiary — must always en@ulistgdents ask
‘Why?’, to question information they do not understand or believe,tarcontest
ideas they do not agree with. Innovation is a way of thinking and hotlitda and
pedagogy must provide continuous challenges to those being taughtgtoerhaw
things could be made/ done better.

ATSE believes that school science should involve experimentatidndiscovery.
Practical learning followed by the development of an understanditigedheoretical
underpinnings is vastly superior to the converse. This process pronuitemly
greater interest and understanding, but also a more innovation-draritigre. There
are a number of interesting overseas programs that can prex&taplars for
Australia.

ATSE is piloting a school program called STELR (Science andhriwogy
Leveraging Relevance), which uses various small-scale réewanergy
technologies in a laboratory setting to illustrate basic sieprinciples. The main
aim is to have secondary students retain an interest in sc&it mathematics by
seeing it used in a practical manner in an area of interébem. At the same time,
STELR challenges students to think innovatively. More of tlsests of programs are
required.

13



All universities should aim to include innovation among the atebudf their
graduates, a quality that needs to be demonstrated in theirwotksé& number of
university engineering schools are embarking on assessable,ticgrac
multidisciplinary team exercises to illustrate engineepngciples, which at the same
time will promote innovative thinking. A greater emphasis logirig innovative’ is
needed. This needs to be matched by practical measures to grnsusemething
more than just an aspiration. Australia’s universities shouldchedlenged to
demonstrate that their courses provide graduates trained tmnbeative. Our
universities should be encouraged to offer work experience in indastpart of
science and engineering degree courses, in order to provide gsadumtepost
graduates with a better understanding of innovation and its applicatiprodiict
development.

“How do we solve the big challenges we face as a country, amustry or as a
community?”

Most of the big challenges Australia faces can only be dolterough
interdisciplinary approaches. ATSE believes that a ‘silo’ aléptpervades some
research institutions, as well as in business, government braegscand service
providers. These barriers need to be broken down if the bidenbat are to be
addressed successfully. Interdisciplinary research and innovattenbusiness and
intra-government collaboration, and increasing communication bataisectors are
already occurring, but much more is needed.

One of the ways we can solve big challenges is to establgocess for ensuring that
innovation contributes to their resolution. Thus ATSE has recommenued t
development and adoption of a ten-year national innovation stradegyelement of
this strategy would provide a mechanism for identifying emgiés as they arise, and
bringing together the teams needed to solve them.

ATSE is concerned that a wide gulf exists between researahn Australia’s public-
sector research organisations and the potential users of resea@mesifrom that
source. Australia has limited skilled human resources undertedsegrch. We need
to make best use of these resources and this means ensuritigetihekationship
between researchers and the users of the outcomes is strmhging and well-
supported.

As noted earlier, there is scope for the Government to matter hese of the
Academies and the National Academies Forum (NAF) as soofeglvice and means
of exploring some of the challenges we face as a nation.

“Could we do everyday things better?”

ATSE believes that, with some adjustments to current progrgorernments can do
better in promoting innovation. For example, it is ATSE’s viaet pre-seed funding
should be allocated to industry associations, regional developmentiesyem
university commercial arms on a competitive basis. The eptesventure
capital/equity-based approach for this program should be abandonedour fav
direct grants — the government should recognise that the pretsgeds too early for
sensible equity-based government assistance.
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Australia’s business R&D tax concession needs to be increasptbtide a real
incentive for business increasing its investment in thia. k& have addressed this in
more detail earlier in this submission. The rules for clagrhe cost of ‘supporting’
activities in relation to business R&D should be tightened. Chaargealso required
to the R&D tax offset.

“How do we get more firms and organisations to use the best avail&btools and
techniques, from anywhere around the world, in what theydo?”

ATSE supports the concept behind Government’'s new Enterprise Conmogcar®
and believes that more centres will be needed to deliverpitigram across the
country. ATSE believes that regional development bodies could plagfal role in
this regard.

Australian firms and organisations need good sources of inform@tisnch things as
new technologies and market trends, in order to stay ahead of thezimatimnal
competitors. Austrade and Invest Australia could help in tijarceby bringing to the
attention of Australian enterprises innovative practices betwptad in similar
organisations elsewhere in the world.

As noted previously, Australia needs to develop a significanbmaticapability in
strategic intelligence to support innovation. ATSE would like totkeeuse of this
strategic intelligence process made an integral part of oyoped ten-year national
innovation strategy. Technology Foresighting is a structured prétatssngages key
stakeholders.

“How do we make it easy for people to use tools or apply ideas movel ways?”

While innovation is driven by far more than research, ATSE wedi¢he full potential
of the research community to contribute to innovation in Australfari from being
realised. Expanded and better-directed support mechanisms aamte@dr As noted
elsewhere in this submission, restoring the incentive valuet®&D tax concession
scheme, new measures to encourage public-private collaboratiiwites; improving
the CRC Program and a range of other initiatives will miakasier for people to use
tools and apply ideas in novel ways.

Scaling back the enormous growth in compliance and accountabijtyrements,
albeit driven by justifiable objectives, poses a significdrallenge. However the net
effect of striving for very high levels of compliance isttliae creative space for
innovation is diminished. A truly innovative culture requires dt,sparticularly on
the media’s part, in understanding that risk taking is inetthicpart of an innovative
society and that a failure often leads to greater understaadd to future success.

“How do we educate and equip our people to be creative andnavative, life-
long?”

As previously noted, embedding innovation in curricula and pedagogy should be a

priority. At the same time the environment needs to change, ter betvard success
and risk taking rather than to penalise failure. Rewardsragsie enterprises need to
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shift to penalise people for not trying to innovate, rather tham ifinovating
unsuccessfully.

Employee share options are important in growing innovative firiley help to
retain key employees and reduce employment costs. In AT &#is this needs to be
encouraged in Australia as it is in other countries. For exanipel UK employer
offers an employee shares in the company as part of a gavetr@pproved share
scheme, the employee gets certain tax advantages. In thesd&w#, options in the
early years of new technology-based companies are deemed t@lied at
significantly less, often from as low as 10 per cent, ofpitiee paid by investors for
preference shares. ATSE believes that Australia should esresidimilar approach.
The present Australian tax treatment of share options needs éxamined by the
forthcoming taxation Review with the objective of making theseooptmore useful
to helping to grow technology-based firms.

Public programs that communicate with and engage the public shouldrbp@atant
element of any effort to increase interest in sciencentdogy and innovation. These
programs can enhance public interest, confidence and understanidéygcdn also
ensure that public concerns are identified and addressed. Theng#ges the public
in discussions on emerging issues in science, technology and innotatigh its
Sciencewise Program. While Australia’s annual Scienc&tiveéé and Innovation
Festival perform valuable roles, we need to make a griesestment in this area.

“As a relatively small country, how does Australia prioritise its innovation
efforts to make the most of what it has or can do?”

Mechanisms for determining and reviewing Australia’s innovatioorigies should
be part of Australia’s ten-year national innovation strateggeReh establishments
and funding agencies have made establishing priorities part edf pfanning
processes. Procedures vary, and priorities range from the metasivellence of the
research through to solving defined problems. However, the priootiessearch-
performing bodies are strongly influenced by funding formulae. AB&8Eves that if
we want to encourage innovation by rewarding research that addrestsenal or
business problems, the funding formulae must reflect this.

ATSE believes that, in funding research programs and establigsagrch priorities
in the public sector, more attention needs to be given to thequmrsmes of success —
to what happens next if all objectives are met. This regspesific plans, not just
vague aspirations. Discovering something and then setting out to dthsognabout
taking it to the next stage is a far more hazardous path
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