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Box 3.11: Case studies from research in the health sector

Health science research outcomes

Two health-related organisations which
have generated significant scientific research
outcomes as a result of Initiative funding
are the St Vincent’s Institute and Bionic
Technologies Australia.

St Vincent's Institute

St Vincent's Institute received 52.0 million in
funding for redevelopment of the Institute
through the Commonwealth Support
component of the first generation of the
Initiative. This enabled the Institute to attract
more than S10 million in funding from the
Commonwealth Department of Health and
Ageing. Initiative funding covered core
infrastructure such as equipment and paid
for salaries and operational costs. This
funding enabled the establishment of the
Tom Mandel Islet Transplant Program (TMITP)
— a pilot program to take laboratory research
and translate it into a cell therapy treatment
for insulin dependent diabetes. Islet
transplantation is an experimental treatment
for diabetes which involves transplanting
islet cells from a deceased donor to a
diabetes patient to help requlate glucose
levels. The TMITP is one of only two active
clinical islet transplant programs in Australia.

Research by the TMITP has been published in
major international health science journals
and researchers at the TMITP have been
recognised for their achievements through
awards at the 2008 XXII International

Congress of the Transplantation Society and
the 2008 Australian Diabetes Society Annual
Scientific Meeting. The activitites of the
TMITP have also laid the ground work for a
substantial amount of new research activity
elsewhere in Australia by providing human
islet preparations for eight other Australian
research groups.

Bionic Technologies Australia

Bionic Technologies Australia (BTA) was
established in 2005 with a third round STI
Infrastructure Grant of $6.0 million. Building
on the success of the Bionic Ear Institute in
developing cochlear implants, BTA aims to
develop the next generation of bionic products
and medical devices.

In the brief period since its inception, BTA

has already delivered a breakthrough in
drug-polymer conjugate technology. The new
technology enables high doses of drugs to be
delivered to sites that have limited volumes
(e.g. ocular), mediated by a polymer system
that is processable, which controls the release
of the drug and erodes leaving no residue.

No existing system will allow drugs to be
delivered in a controlled fashion from device
components at such high dose loadings.

At least three patents have been filed to protect
this technology with scientific publications
pending. BTA estimates that across its three
research programs, ten peer reviewed articles
will be published in the near future.




4 Economic impact assessment

4.1 Sources of economic impacts

4.1.1 The benefits realisation lifecycle
Investment in research projects and infrastructure
should be viewed as a medium to long term
investment, with considerable time lags often
involved between the initial provision of funding
and the subsequent generation of measurable
benefits from the effective application of
research outputs. Box 4.1 on the following
page describes the lags identified in the context
of comparable programs.

The economic impact assessment estimated the
direct impacts of the Initiative using information
from the OMT, survey responses and recipient
interviews as inputs into the Centre of Policy
Studies’ (CoPS) MONASH Multi-Regional
Forecasting (MMRF) model to estimate the total
impact on the Victorian economy. A detailed
description of this model is provided

in Appendix F.

Inputs into the economic modelling focused
on two types of effects which are directly
quantifiable: expenditure effects and
investment effects.

1. Expenditure effects, where funds are leveraged
into Victoria to co-fund Initiative projects.

2.Investment effects, where Initiative outcomes

generate productivity or commercial gains for
firms, researchers, and the community.
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Box 4.1: Investment lags in programs comparable to the STI Initiative

A 2005 review of the Co-operative Research
Centres (CRC) Program?® provides a useful
case study of the time lags between initial
research funding and commencement of
measurable economic impacts from research
application. Of the 25 investment effect
economic impacts identified in that review,
the average time between the first funding
for a CRC and the commencement of the
economic impact was nine years. None of
the impacts occurred in fewer than four years
from initial funding, and of the 25 impacts,
only nine commenced in eight or fewer years
from initial funding (it has now been nine years
since first funding under the STI Initiative first
generation and five years since first funding
under the STI Initiative second generation).

Similar to the findings of the CRC Program
review, a 2007 analysis of the US Government’s
Advanced Technology Program® suggests

that impacts from research funding such as:
new processes, new prototypes and products;
and, company growth, could be expected

to begin to emerge about three years after
commencement of projects before gradually
increasing over future years. Significant societal
impacts in relation to: economic growth; jobs;
the environment; and, quality of life, were

not expected to begin to materialise until
seven years dfter the first project funding was
provided, with these public benefits then building
over subsequent years.

While the investment effects of research
funding generally have a medium to long term
timeframe, the expenditure effects of research
funding tend to have a much shorter term
profile. The expenditure effects of the Initiative
relate to the leverage of additional funds into
the research sector from sources that would
otherwise not have directed this funding into
Victoria. Leveraged funds tended to have
commenced either at the same time as or soon
after the provision of the Victorian Government
funding. Securing significant co-investment has
been a key selection requirement within some
Initiative funding streams. Leveraged funding
also tends to be at its highest over the period
that the government funding is provided.

Analysis of the Initiative does, however, indicate
that in some cases the leverage of additional
funding continues to occur beyond the point

at which Victorian Government funding ceased.
However, as this post government funding
period increases, the extent to which any
continuing funding inflow from other parties
can be realistically ‘attributed’ to the Victorian
Government funding diminishes.

The lifecycle of benefits from Initiative funding
is represented schematically in Figure 4.1.

2 Allen Consulting Group, 2005, The Economic Impact of CRCs in Australia
%6 National Institute of Standards and Technology, 2007, Measuring ATP Impact: 2006 Report on Economic Progress




Figure 4.1: Lifecycle benefits of the STI Initiative
(stylised representation)
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It is critical that this benefit generation lifecycle is
kept firmly in mind when the economic impacts
to date of the Initiative are considered. It is not
surprising, for instance, that the peak years for
funding leverage were 2004-05 and 2005-06,
as these were the years when there was leverage
occurring at a significant level for both ST Initiative
first and second generation projects. Similarly,

it is to be expected that, at this early point in

the benefits realisation lifecycle for these funds,
expenditure effects represent the majority of
measurable economic impacts from projects, with
investment effects only just beginning to be seen.

The modelling results presented in this report
should not be taken as an estimate of the entire,
long term economic impact of the Initiative but
rather as a snapshot of the past, present and
future economic impacts which are presently
observable and measurable.

4.1.2 Expenditure effects

Initiative funding recipients also secured funds
from a variety of other sources, including
Victorian, interstate and overseas industry, the
Australian Government, local governments and
philanthropic organisations in Australia and
overseas. Where such funds were received as
the result of Initiative funding, they are called
leveraged funds.

Leveraged funds represent an economic benefit

to Victoria when, in the absence of Initiative

funding, these funds would have instead

been spent outside the State. Following the

convention established in the 2003 and 2005

reviews, such funding is defined as ‘additional’

leveraged funds. Only leveraged funds regarded

as additional were included in the modelling as

it represents a net gain to Victoria. The criteria

for classifying leveraged funds as additional were

whether, in the absence of Initiative funding:

« the funds would not have been received by
the project

+ the funds would not have been received by an
alternative project within Victoria

- the funding contributor would not have spent
the funds in some other way in Victoria.

In this report, leveraged funds were quantified
using data from the OMT, survey returns and
interviews with funding recipients. These
leveraged funds captured include those which
have already accrued, as well as those which
can reasonably be expected in the future.

Only cash contributions were included as
leveraged funding benefits for modelling. In-kind
contributions were not included because, in the
vast majority of cases, they represent resources
which would very likely have been used within
the Victorian economy for alternative purposes
in the absence of the Initiative and are therefore
not considered additional.
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Interviews and responses to the survey indicated
that almost 63 per cent of projects would have
been very unlikely to proceed at all without
Initiative funding and the remaining projects
would have been at a significantly lower scale
of operations. Therefore, for most projects, total
leveraged funds calculated include all funds from
other sources which have accrued since Initiative
funding was first received.

Table 4.1: Leveraged funds additionality rates

Funding source type

Additionality rate Rationale

The 2003 and 2005 reviews adopted a
conservative set of additionality rates as outlined
in Table 4.1. The additionality rates identified
reflect the estimated likelihood that funds
provided to an Initiative funded project meet
the above criteria for additionality. Additional
leveraged funds were calculated by multiplying
leveraged funds by the appropriate additionality
rate in the table. A brief explanation of the
rationale for each rate is also provided in the table.

Victorian Government
and Universities

0% Extremely likely that funding would have been spent on other research
projects or elsewhere in Victoria.

Victorian industry 25% Most investment would have otherwise occurred in Victoria, but Initiative
funds may have still provided some additional leverage.

Australian Government  50% In most cases, Victoria would still have received a similar proportion of
research funding grants but large, specific purpose competitive infrastructure
and research grants were likely to have been allocated outside Victoria.

Interstate and overseas  75% Funds are usually highly mobile and organisations seek specific projects

industry, philanthropic
organisations

of interest. It is unlikely that funds received would have been used for
alternative Victorian investments.

48

In order to ensure consistency, the 2003 and
2005 additionality rates have been used in this
report for the vast majority of projects. In a
small number of cases, however, a different rate
has been used where information, provided in
survey responses or through interviews with
funding recipients, identified a more appropriate
rate.?” However, these variations away from the
rates set out in Table 4.1 were minor and only
resulted in an increase in assessed additional
funds of less than one per cent compared to
the result that would have occurred based on
application of the table rates in all cases.

Section 4.3 provides the details of additional
leveraged benefits included in the economic
modelling scenarios.

27 These variations from the rates set out in Table 4.1 were minor. The average additionality rate that resulted for
Victorian industry funds was 26.9% rather than 25% and for international funds was 73.1% rather than 75%.



4.1.3 Investment effects
In this report, investment effects refer to gains
in productivity for the wider economy and
new commercial revenue for industry and/or
government which result from the outcomes
of Initiative funded projects. These investment
effects can take a number of forms including
(but not limited to):
« increased labour productivity due to

skills formation

increased industry or government productivity
due to the application of newly generated
intellectual property (IP)

increased industry or government productivity
due to more rapid and effective adoption and
integration of knowledge (where access to
this knowledge was improved as a result of
the Initiative)

increased industry and university revenue
through the direct commercialisation of IP and
the generation of royalties for the use of IP.

In the two previous reviews, because the
length of time elapsed between allocating
funding and reviewing the Initiative was so
short, investment effects could not be directly
observed and were forecast based on an
assumed social rate of return?® on research
and development investment.

In the 2003 review, information gathered from
a range of Australian and international studies
indicated that while there was wide variation in
social rates of return among individual projects,
25 per cent was an appropriate base case
estimate of the average social rate of return
which could be expected from the Initiative.

As such, two scenarios were modelled to assess
the economic impact of the Initiative. The first
used a social rate of return of 25 per cent and
the second ‘premium performance case’ used
a social rate of return of 37.5 per cent.

The 2005 review also applied generic social

rates of return across two modelling scenarios.
One used a social rate of return of 25 per cent
and the other ‘premium performance’ used a
social rate of return of 50 per cent. The higher
social rate of return used for the second scenario
was justified on the basis that a number of key
outcome indicators on the science, industry
engagement and commercialisation front
indicated that the Initiative funded projects were
performing at, or greater than, double the level
witnessed for the publicly funded research sector
as a whole.

Here, a different approach was taken in
assessing investment effects. Information
gathered from survey responses and interviews
with funding recipients was used to identify
specific productivity gains and new commercial
revenue generated by individual projects.
Where required, funding recipients were
contacted to establish how productivity

gains and commercial revenues described in
survey responses were calculated and were
subsequently critically evaluated.

% The social rate of return is the long run increase in economic output relative to the investment that generated this output
change. For example, if an investment of $1 leads to an increase in Gross Domestic Product of $0.25 per annum that persists
for an extended period into the future, the social rate of return on the investment would be 25 per cent.
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There are two reasons behind this important
change in methodology. Firstly, in 2007, the
Productivity Commission released a research
report into public support for science and
innovation. It found that while there is
considerable evidence of a positive social rate of
return on public investment in R&D in Australia,
it is not possible to provide an accurate estimate
of a specific rate.?® Secondly, given the greater
time that has now elapsed, adopting a focus on
those actual impacts now observable provides a
more useful baseline of performance evaluation
than continued use of an assumed rate of return
would provide.

The total investment effects identified in the two
Scenarios within this review reflect conservative
estimates of past, as well as expected future
benefits. As the 2003 review noted, scientific
research is inherently high risk, and projected
outcomes both in terms of investment effects

and leveraged funding will not always eventuate.

As such, care has been taken to ensure the
accuracy of calculations of investment effects
and estimates included are very conservative.
Nonetheless it should be acknowledged that
the resulting figures for future benefits are
necessarily speculative in nature. Details of the
investment effects identified are outlined in
Section 4.3.

4.1.4 The incomparability of results from
this review to earlier reviews
Straightforward comparisons between the results
of the economic modelling expressed in the
2005 review and those in this review are not
possible for following two reasons:
« this review includes both first and second
generation funding under the Initiative
while the 2005 review only includes the first
generation of funding

differences in the way investment effects have
been calculated in the two reviews lead to
widely different estimates of the investment
benefits of the Initiative.

The very different methodological approach
between the current review and 2005 review
explains why the results from Scenario two
(with GSP higher by $1.7 billion) in this study

are lower than the results projected in the 2005
review of the Initiative (GSP higher by $2.1 billion).

The 2003 program review occurred before all
first generation funding was allocated and the
2005 review occurred very soon after the first
generation funding had been disbursed. Due to
the limited outcome data available at the time of
these reviews, they assumed the social rates of
return on research and development investment
put forward by the Productivity Commission

at that time and thereby attempted to forecast
all possible future economic impacts from

the Initiative. In essence, the forecast impacts
from these reviews were based on observed
funding leverage and assumed rates of return
on investment.

29 Productivity Commission, Public Support for Science and Innovation Research Report, 9 March 2007.



This 2009 review adopted a different approach.
While it is still far too early to observe all the
impacts that will be associated with the Initiative,
given more elapsed time since the first allocation
of Initiative funding, it is possible to observe
some actual impacts that have occurred due

to the Initiative. Through the identification of
delivered impacts to date and conservative
estimation of how some already visible benefits
will continue into the future, this review provides
a definite minimum estimate of the actual
economic impacts of the Initiative. The forecast
impacts in this review were therefore based on
observed funding leverage and observed rates of
return on investment.

Figure 4.2 provides a schematic representation
of the difference in approach between the

two reviews. The figure demonstrates that the
forecast impact in the 2005 review was driven
in a linear fashion by the assumed social rate of
return on investment. It also highlights that the
economic impact findings from Scenarios one
and two in this review do not capture all the
impacts that would reasonably be expected to
emerge in the future.

Figure 4.2: Schematic of Cumulative Impact of STI Initiative

on Gross State Product
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Given the strong expenditure effects observed
to date, encouraging early signs regarding
investment effects and an understanding of the
benefit realisation life-cycle (Figure ES.2), it is
likely that by 2014 the impacts of the Initiative
will be substantially higher than those forecast
in Scenarios one and two. As would be
expected, given that this review included both
the first and second generations of the Initiative,
Figure 4.2 also suggests that the eventual
impacts for the entire Initiative may be higher
than those forecast for the first generation of
the Initiative in the 2005 review. This would

be reasonable to expect given the strength of
already observable returns and that the entire
Initiative involved double the level of funding
considered in the 2005 review.

Unfortunately, however, it is not possible to
identify today the specific investment effects that
will emerge over time to deliver these additional
benefits from the Initiative. These not yet visible
impacts are in effect ‘known unknowns'.

Due to the difference in assessment
approach, it would be entirely
inappropriate to directly compare the
results from this review to those from the
2005 review and it would be erroneous
to conclude that the results of this
review represent a lower level of Initiative
performance when compared to the
2005 review.
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4.2 Modelling methodology

The economic impacts of the Initiative on

the Victorian and Australian economies were
modelled using the MMRF model. A detailed
description of the model is available in
Appendix F. The following sub-sections present
a discussion on some of the key assumptions used
to determine the exogenous shocks (inputs) used
to model the economic impacts of the Initiative.

4.2.1 Adjusting inputs to calendar years
Funding data from the OMT are expressed

in financial years, whilst the MMRF model is
based upon calendar years. To simplify matters,
information recorded for financial years was
shifted forward six months to allow for easier
modelling (i.e. to align to calendar years).

For example, throughout this report, funding
reported for the financial year 2003-04 was
expressed as funding for the calendar year 2004.
This change is likely to have a negligible impact
on the overall economic impacts calculated
and, if anything, makes the impact calculated

a slightly more conservative measure of the
total observable impact by over-discounting
the economic benefits when expressed in net
present value form.

4.2.2 Timing and the calculation of

future benefits

The economic impact of the Initiative was
modelled over the period 2000 to 2014 to retain
consistency and comparability with the 2003
and 2005 reviews. It is worth noting that while
modelling to 2014 is expected to capture most
of the economic benefits which are presently
attributable to the Initiative, it is likely that the
economic benefits for many projects, particularly
those funded under the second generation of the
Initiative, may continue beyond this time period.

Nonetheless, extending the modelling
significantly beyond 2014 would make it difficult
to assess the extent to which the Initiative
funding directly resulted in the identified benefit
and it would also suggest a false degree of
accuracy because, as discussed above, there are
many possible future investment and expenditure
effects not yet visible.

The economic modelling does not capture non-
economic returns such as social, environmental
and health benefits which, in many cases, are
likely to extend significantly beyond 2014.
Economic impacts calculated should therefore be
considered as a conservative indicator of the total
presently observable benefits of the Initiative.

The basis for inputs into the model for future
time periods represent conservative and realistic
extrapolations of projects and funding trends
taking into account the lifespan of individual
projects and information received from funding
recipients. As outlined above, the inputs are
composed of additional leveraged funds and
investment effects from individual projects. Later in
this report, two modelling scenarios are detailed,
with different degrees of conservatism regarding
the treatment of anticipated future benefits.

Finally, in line with the two previous reviews,
initial investments associated with project start-
up are delayed by one year when included as
modelling inputs so as to allow for investment
installation. As such, results from the modelling
are reported over the period 2001 to 2014.



4.2.3 Calculating net present values

In presenting the total economic impacts of
the Initiative, it is necessary to adjust the results
to reflect net present value (NPV). Total results
discussed in Section 4.4 have been adjusted to
their 2008 NPV.

There are two elements to this adjustment.
Firstly, impacts must be adjusted for inflation.
Outputs from the MMRF model are presented
in constant 2008 dollars. Secondly, numbers
must be adjusted to account for the opportunity
cost associated with invested funds and the
uncertainty of future returns. On this basis,
consistent with the approach adopted in the
2003 and 2005 reviews, a real inflation rate
of three per cent per annum was applied to
impacts calculated between 2000 and 2007
and a real discount rate of five per cent is
applied to impacts between 2009 and 2014
to take account of all costs.

4.2.4 STI Initiative components

excluded from modelling

The majority of funding from both the first

and second generations of the Initiative was
included in the economic modelling, however,
some elements were excluded. The 2003 review
established principles for the inclusion and
exclusion of funding elements for economic
modelling. Elements excluded in previous
modelling scenarios related to:

ongoing projects where few outcomes were
measurable at this stage (e.g. Synchrotron)

internal government operational improvements
(e.g. Victorian Electronic Records Strategy)

projects with economic benefits which are not
measurable over the short to medium term
(e.g. Science in Schools program)

accounting practices rather than actual
investments (e.g. GST and overheads)
projects directly linked to other projects where

.

including their economic impact would result
in double counting (e.g. relocation of the
Macfarlane Burnet Institute)

projects that fall within the core functions of

the DPI and represent a de facto increase in
the general DPI budget.*®

The same elements excluded in the 2003 review
were also excluded in the 2005 review. In order
to ensure consistency between reviews, the same
principles were applied here as criteria for exclusion
from economic modelling. On these grounds, all of
the elements excluded previously have also been
excluded from this economic impact assessment.
Table 4.2 outlines these excluded ST! Initiative first
generation funding elements.

3% This does not include the Our Rural Landscape program. Projects funded under the Department of Primary Industries’

Our Rural Landscape program are included in modelling.
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Table 4.2: Modelling exclusions for the first generation of the STI Initiative

Rationale for exclusion Project type Project name STl initiative
funding

Economic benefits not Agency project DET — Science in Schools $26.7 million

currently measurable

Economic benefits not Agency project DET — Enterprise $0.3 million

currently measurable

Economic benefits not Agency project DET — Information Technology $3.7 million

currently measurable and Chipskills

Economic benefits not Agency project DHS - Brain Imaging Research Centre $3 million

currently measurable

Prevent double counting Agency project DHS — Relocation of Macfarlane Burnet Institute $5 million

Internal government Agency project DOI - Victorian Electronic Records Strategy $4.8 million

operational improvements

Economic benefits not Agency project DPI — Scientific capability for 2000 and beyond $1.12 million

currently measurable

DPI core function Agency project DPI — Environmental policy breakthroughs $0.72 million

DPI core function Agency project DPI — Making the most of investment $2.09 million

DPI core function Agency project DPI — Accelerating growth through rapid $1.99 million

adoption of technology

Economic benefits not Agency project DPI — Overcoming fundamental soil $3.94 million

currently measurable water constraints

Economic benefits not Agency project DIIRD — ICT skills strategy (component of TCP) $1 million

currently measurable

Economic benefits not Agency project DIIRD — Chipskills (component of TCP) $1.9 million

currently measurable

Ongoing project — no Synchrotron Synchrotron business plan funding $2 million

measurable outcomes

Economic benefits not Federation Federation Fellowships support $2.9 million

currently measurable fellowships

Total exclusions (STI Initiative first generation funding)®' $61.2 million
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31 This total figure differs from the figure calculated in the 2005 report because GST and miscellaneous

DIIRD projects relating to administration are excluded together in Table 4.3.



In addition to excluding $61.2 million in first
generation funding, in accordance with the
principles outlined above, a number of the
elements of second generation funding were
also excluded from the modelling. Table 4.3
outlines the second generation Initiative elements
excluded from the economic modelling.

Table 4.3: Modelling exclusions for the second generation of the STI Initiative

Rationale for exclusion Project name Funding

Project type

Economic benefits not currently measurable  Agency project DOI - Broadband Innovation Fund $15.0 million

Economic benefits not currently measurable  Synchrotron Synchrotron $57.2 million

Economic benefits not currently measurable  Agency project DET — School Innovation in Teaching $5.0 million

Accounting practice/DIIRD core functions Administration GST, overheads, Departmental savings $29.0 million
and miscellaneous DIIRD projects

Total exclusions (STI Initiative second generation funding) $106.2 million

A total of $106.2 million was excluded from

the second generation of Initiative funding.

Out of a total budget of $637.6 million across
the two generations of Initiative funding,

$167.4 million was excluded from the modelling,
leaving $470.2 million (73.7 per cent of the
total) included.

4.3 Modelling scenarios

Two scenarios were used to assess the impacts

of the entire Initiative:

- Scenario one represents a very conservative
approach, including only those benefits which
were presently occurring and that could be
directly quantified. Future benefits included
assumed only a continuation of the currently
observable benefits at their present levels

Scenario two, while still conservative, built
upon the impacts modelled in Scenario one.

It included realistic projections of some growth
in currently observable benefits. It also included
some already delivered impacts where the
quantification of impacts relied on some use

of proxy data.

Both of these scenarios included $470.2 million
of Initiative funding.

In addition to modelling the economic impact of
the Initiative as a whole, the economic impact of
a subset of Initiative funding relating specifically
to biotechnology projects was separately
modelled. Details of the inputs and results of this
modelling exercise are contained in Appendix E.

4.3.1 Scenario one modelling inputs

The major differences between Scenario one
and Scenario two is the nature of future
benefits which were included as inputs for
modelling and the exclusion of already delivered
benefits from Scenario one (such as labour
productivity gains) where these benefits had

to be estimated rather than directly measured.
Scenario one includes only those future benefits
which represent a continuation of presently
occurring benefits or can be said to occur with a
very high degree of certainty. For example, some
Initiative projects have conducted trials which have
demonstrated considerable investment effects.
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Under Scenario one, where such projects are
still in the trial phase, only future investment
effects stemming directly from these trials are
included in the modelling. Scenario two, on
the other hand, includes conservative estimates
of investment effects that may stem from
realistic projections of the expansion of such
trials and also includes some delivered impacts
which are based on estimates rather that direct
measurement. All benefits, whether past, present
or future, are presented in this section for each
year of the modelling horizon.

4.3.1.1 Leveraged funding included in
Scenario one

As discussed earlier, economic benefits used
as inputs into modelling have two sources:
expenditure effects and investment effects.
Most projects receiving funding under the
Initiative also received funding from other
sources such as the Australian Government,
industry and philanthropic organisations.

Projects included in the economic impact
modelling for the 2005 review received funding
from sources other than the Initiative totalling
$1,045.9 million. Since 2005, Initiative projects
have leveraged a further $959.8 million in
external funding, as illustrated in Table 4.4.

Table 4.4: Scenario one - leveraged funding included by source

Funding source 2005 review

leveraged funding*

New leveraged
funding

Total leveraged

funding

Victorian industry $373.1 million $232.1 million $605.2 million
Australian Government $418.0 million $467.4 million $885.5 million
Interstate industry $45.7 million $102.8 million $148.6 million
Other Australian sources $70.8 million $50.7 million $121.5 million
(e.g. philanthropic groups)

Overseas $138.2 million $106.6 million $244.9 million
Total $1,045.9 million $959.8 million $2,005.7 million

* The 2005 review cites funding from the 2003 review. The 2003 review uses slightly different ‘source of funding’ categories.
For modelling purposes, initial co-investments and Technology Commercialisation Program investments from non-Victorian
government sources which are cited separately in the 2003 review are here spread evenly across categories to match the

additionality rates assumed in the 2003 review for each category.



Based on the $470.2 million of Initiative funding
included in the modelling, this represents $4.27
in leveraged funds for every $1 of Initiative funding.

4.3.1.2 Additional leveraged funding
included in Scenario one

Of the total leveraged funds of $1,045.9 million
in the 2005 review, $477.7 million was calculated
to be additional, giving an additionality rate of
46 per cent. Of the $959.8 million of new
leveraged funds considered in this review,

$509.7 million was calculated to be additional,
giving an additionality rate of 53 per cent.

Newer leveraged funds on average attracting

a slightly higher additionality rate reflects the fact
that a greater proportion of the newer leveraged
funds originate from funding sources outside
Victoria. Table 4.5, below, outlines the total
leveraged funds included in Scenario one which
were identified as additional.

Table 4.5: Scenario one - total additional leveraged funding modelling inputs by source

Funding source Total leveraged Additionality rate* Total additional

funding leveraged funds
Victorian industry $605.2 million 25% $163.1 million
Australian Government $885.5 million 50% $442.7 million
Interstate industry $148.6 million 75% $111.4 million
Other Australian $121.5 million 75% $91.1 million

sources (e.g.

philanthropic groups)

Overseas $244.9 million 75% $179.0 million
Total $2,005.7 million $987.4 million

* The additionality rates provided in this table served as a guide only in determining the ‘additionality” of leveraged funds.
Multiplying the additionality rate by total funding does not exactly equal the additional leveraged funds included in this table
because in certain cases evidence provided by Initiative funding recipients justified higher or lower additionality rates than those
provided here and these were applied accordingly.
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In total, from leveraged funding of $2,005.7 million,
$987.4 million is deemed to be additional under
Scenario one. Based on the $470.2 million of
Initiative funding included in the modelling,

this represents $2.10 in additional leveraged
funds for every $1 of Initiative funding.

4.3.1.3 Investment effects included in
Scenario one

Investment effects are the second source of
economic benefits included as an input for the
economic impact modelling. As described in
the modelling methodology section, this review
used a very different approach to the 2003 and
2005 reviews in calculating investment effects.
Here, funding recipients were asked via surveys
and interviews to identify investment benefits.
The basis and legitimacy of reported productivity

gains and commercial revenues was then critically

evaluated and conservative estimates of benefits
were included as inputs for the modelling.

Scenario one includes only investment benefits
which are already observable and directly
quantifiable and future benefits were generally
taken as a continuation of present benefits.
Investment benefits which were expected to
increase in size as projects increase in scale in the
future were included in Scenario two.

Table 4.6 outlines the investment benefits
included as inputs in modelling for Scenario one.

Table 4.6: Scenario one - investment effect modelling inputs

Investment benefit identified

Size of net impact

Decrease in Victorian Government health care costs $20.7 million
Decrease in costs for the Victorian fishing industry $1.5 million
Net increase in Victorian exports of information, communication $285 million
and technology products

Increase in Victorian exports of Automotive products $2.1 million
Increase in Victorian exports of health products $97.5 million
Increase in Victorian paper and printing products (in domestic economy) $2 million
Increase in Victorian exports of food processing products $3.5 million
Total $412.3 million




4.3.2 Scenario two modelling inputs
4.3.2.1 Leveraged funding included

in Scenario two

Scenario two includes a conservative estimate
of less-than-certain future leverage funding
identified from survey returns and interviews
with funding recipients. Leveraged funds
totalling $330.7 million were included in
Scenario two that were not included in
Scenario one. These related to developments
such as the potential future CRCs that will
grow out of Initiative funded projects. The total
leveraged funding included in Scenario two is
$2,336.4 million, as detailed in Table 4.7.

Table 4.7: Scenario two - leveraged funding included by source

Funding source Scenario one Extra leveraged funding Total leveraged funding
leveraged funding for Scenario two for Scenario two

Victorian industry $605.2 million $26.3 million $631.5 million

Australian $885.5 million $196.6 million $1082.1 million

Government

Interstate industry $148.6 million $14.1 million $162.7 million

Other Australian $121.5 million $7.3 million $128.8 million

sources (e.g.

philanthropic groups)

Overseas $244.9 million $86.3 million $331.2 million
Total $2005.7 million $330.7 million $2336.4 million

Based on the $470.2 million of Initiative funding
included in the modelling, this represents $4.97
in leveraged funds for every $1 of Initiative funding.
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4.3.2.2 Additional leveraged funding
included in Scenario two

Scenario two includes $185.7 million more in
additional leveraged funds than Scenario one.
Total additional leveraged funds under Scenario
two are $1,173.1 million. Table 4.8 outlines
the breakdown of additional leveraged funding

included in Scenario two relative to Scenario one

and the approximate additionality rates applied.

Based on the $470.2 million of Initiative funding
included in the modelling, this represents $2.50
of additional leveraged funds for every $1 of
Initiative funding.

Table 4.8: Scenario two — additional leveraged funding inputs by source

Funding source

Extra leveraged Additionality

rate*

funding for
Scenario two

Extra additional
leveraged funds

Total additional
leveraged funds

Scenario one
additional
leveraged funds

Victorian industry $26.3 million 25% $6.6 million $163.1 million $169.7 million
Australian Government $196.6 million 50% $98.3 million $442.7 million $541.0 million
Interstate industry $14.1 million 75% $10.6 million $111.4 million $122.0 million
Other Australian sources $7.3 million 75% $5.5 million $91.1 million $96.6 million
(e.g. philanthropic groups)

Overseas $86.3 million 75% $64.8 million $179.0 million $243.7 million
Total $330.7 million $185.7 million  $987.4 million  $1173.1 million
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* The additionality rates provided in this table served as a guide only in determining the ‘additionality” of leveraged funds.
Multiplying the additionality rate by total funding does not exactly equal the additional leveraged funds included in this table
because in certain cases evidence provided by Initiative funding recipients justified higher or lower additionality rates than those

provided here and these were applied accordingly.

4.3.2.3 Investment benefits included
in Scenario two

Scenario two includes $861.6 million of
investment benefits that were not included
in Scenario one. There are several reasons
for this substantial increase.

Firstly, some projects had completed trials
successfully which generated significant
productivity gains. Scenario two includes
conservative estimates of the future expansion
of these trials based on information provided
by Initiative recipients and other stakeholders,
whereas Scenario one only includes benefits
from the extension of existing trials.

Secondly, some projects generate revenue

from royalty payments for intellectual property
commercialisation. Scenario two includes rough
estimates of royalty revenue based on sales
information provided. These royalty payments
were excluded from Scenario one because the
actual figures were not available for review.



Thirdly, Scenario two includes increased labour
productivity due to the accumulation of skills by
research students involved in Initiative projects.

This was not included in Scenario one.

Table 4.9 sets out the breakdown of investment
effect inputs included in Scenario two relative
to Scenario one. It illustrates that Scenario two
included a number of investment effects that
were not captured in the highly conservative
Scenario one.

Table 4.9: Scenario two — investment effect inputs

Investment benefit identified Size of net Extra net Total net
impact in impact in impact in
Scenario one  Scenario two Scenario two
Decrease in Victorian Government health care costs $20.7 million $38.5 million $59.2 million
Decrease in costs for the Victorian fishing industry $1.5 million $1.4 million $2.9 million
Increase in Victorian exports of information, communication $285 million 0 $285 million
and technology products
Increase in Victorian exports of automotive products $2.1 million 0 $2.1 million
Increase in Victorian exports of health products $97.5 million $15.0 million $112.5 million
Increase in Victorian paper and printing products $2 million $3 million $5 million
(in domestic economy)
Increase in Victorian exports of food processing products $3.5 million $32 million $35.5 million
Increase in Victorian exports of dairy products 0 $15 million $15 million
Increase in Victorian export of manufactured products 0 $356 million $356 million
Revenue to university sector from contract research activity 0 $47.4 million $47.4 million

(sourced 25% Victorian industry, 25% interstate industry,
25% Australian Government, 25% overseas)

Revenue to university sector from royalty payments from overseas 0 $43.3 million $43.3 million
for IP commercialisation

Value of labour productivity increase in business services sector 0 $155 million $155 million
through higher skills

Value of labour productivity increase in public services sector 0 $155 million $155 million
through higher skills

Total $412.3 million $861.6 million $1273.9 million
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4.4 Modelling results Under Scenario one, over the period from 2001
4.4.1 Scenario one to 2014, Victoria's Real GSP is, cumulatively,
Table 4.10 shows the key results from the more than $1.1 billion higher than it would
modelling of Scenario one. The figures show  have been in the absence of the Initiative.

the impact of the Initiative on the Victorian Employment is 6,237 person years higher and
economy compared to a counter-factual case  is expressed in ‘person years’ to capture the
where Initiative funding was instead allocated  cumulative total of year-long full time equivalent
to general Victorian Government expenditure.  positions generated by the Initiative. Table 4.11
The figures are expressed in 2008 NPV terms below shows the distribution of these benefits
applying the discount rates discussed in over the modelling period.

Section 4.2.3.

Table 4.10: Scenario one — summary of results

Variable Impact compared

to base case

Cumulative real gross state product +$1,124.8 million
(constant 2008 prices)

Cumulative real private consumption +5545.4 million
(constant 2008 prices)

Cumulative real investment +$1,044.8 million
(constant 2008 prices)

Cumulative employment +6,237 person years
(full and part time persons)

Table 4.11: Scenario one - results by year (constant 2008 prices, adjusted to 2008 NPV)

Variable

Gross State 34 34 65 167 119 123 126 110 71 67 59 56 54 41
Product (Sm)

Private. Consumption 14 15 28 71 56 58 60 54 39 36 32 30 29 22
(Sm)

Investment (Sm) 42 40 78 196 132 122 123 98 50 45 36 32 31 22
Employment 246 233 431 1084 723 713 705 583 335 304 256 235 223 164

(FTE person years)
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Under Scenario one, there are significant
increases in employment across the modelling
period. This growth is due to an increase in both
the number of hours worked and in the number
of persons employed. As evident in Table 4.11,
full time positions generated by the Initiative
were highest in 2004 when the equivalent of
1,084 people were estimated to have been
employed. Even in 2014, the equivalent of more
than 150 full time equivalent positions will be
available that would not have existed in the
absence of the Initiative.

Table 4.12: Scenario two — summary of results

Impact compared

Variable
to base case

Cumulative real gross state product +$1,669.6 million

(constant 2008 prices)

Cumulative real private consumption +5815.3 million

(constant 2008 prices)

Cumulative real investment +$1,231.6 million

(constant 2008 prices)

Cumulative employment +7,610 person years

(full and part time persons)

The other key figures also tend to peak in 2004
before plateauing for several years and then
gradually declining. This pattern is to be expected
because the peak is over the period that both
first and second generation projects received
leveraged funding and investment effects became
apparent for first generation projects. However,
even in 2014, the Initiative will still generate

an appreciable positive impact on the Victorian
economy due to ongoing investment benefits
and additional leveraged funding, largely from
second generation projects. Considering that
Scenario 1 only captures future benefits which
represent a conservative continuation of the
present and can be expected with a reasonable
degree of certainty, this result is encouraging.

4.4.2 Scenario two

Table 4.12 shows the key results from the
modelling of Scenario two. As with Scenario
one, the figures show the impact on the Victorian
economy of the Initiative compared to a base case
where Initiative funding was instead allocated
to general Victorian Government expenditure.
Figures are expressed in 2008 NPV terms.

As Scenario two includes higher estimates of
leveraged funds and productivity benefits, it is not
surprising to see that the impact relative to the
counter-factual (no Initiative) case is considerably
larger than for Scenario one. Under Scenario
two, Victoria's cumulative GSP is $1,670 million
higher and employment 7,610 person years
greater than in the absence of the Initiative.
These figures are 48 per cent and 22 per cent
higher, respectively, than in Scenario one.

The following table presents these benefits by
year over the modelling period. The results are
adjusted for inflation and adjusted to 2008 NPV.
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Table 4.13: Scenario two - results by year (constant 2008 prices adjusted to 2008 NPV)32

Variable

Gross State Product 36 35 68 183 139 150 160 153 124 135 129 127 129 102
(Sm)

Private. Consumption 15 16 29 78 66 71 77 75 65 69 67 66 67 54
(Sm)

Investment (Sm) 42 40 79 201 136 128 131 107 64 72 63 60 61 47
Employment 255 241 450 1129 754 756 766 663 448 499 451 430 433 334

(FTE person years)

Under Scenario two, the key figures again peak
around 2004. However, the reduction in scale
of benefits towards the end of the period to
2014 is more gradual because Scenario two
included more estimated future expenditure

and investment effects. In 2014, the Initiative
will have a greater than $100 million positive
impact on GSP, compared with Scenario one
which estimates the impact on GSP to fall below
$100 million by 2009. As discussed above, while
Scenario two includes some more speculative
future investment benefits, it is still likely to
significantly underestimate the total impact

of the Initiative because it does not include
investment benefits generated in the future
which are not yet evident particularly from
second generation projects.

32 The outcomes of the modelling for years 2001 to 2008 differ somewhat in Scenario two from results found in Scenario one.

This is because, as noted in section 4.3.2, Scenario two:

+ included estimates for royalties received over the 2004-2008 period where actual royalties from intellectual property
generated as a result of the STl Initiative were not provided by the beneficiaries but where the associated product revenues
were known. Given that these royalties are estimates only, they were not included in the highly conservative Scenario one

+ included estimates for increased labour productivity over the 2001-2008 period due to the accumulation of skills by
research students involved in ST Initiative projects. Given these are estimates based on consideration of the average
productivity premium associated with different qualification levels in Australia rather than an actual accounting of benefits
specifically associated with the people who achieved higher qualification levels via the ST Initiative, these benefits were
not included in the highly conservative Scenario one.
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4.5 Future outlook

Regardless of the point of comparison, it is
apparent that the Initiative to date has had a
very clear and significant positive economic
impact for Victoria. There are several indications
that this positive impact is likely to continue:

« many of the benefits captured in the economic
impact analysis, as set out in this Chapter,
appear to run beyond 2014

there are likely to be many economic benefits

resulting from Initiative funded projects which
are not yet visible

there are likely to be non-conventional
economic and non-economic benefits

such as spill-over benefits and social and
environmental benefits which are not captured
by the modelling.

4.5.1 Benefits beyond 2014

A glance at the results in this chapter suggests
that there are many ongoing investment benefits
that will likely persist beyond 2014. This is
especially the case in Scenario two, where more
speculative investment benefits are included.
Under Scenario two, due mainly to these
ongoing investment benefits, the economic
impact of the Initiative in 2014 on GSP is still
above $100 million and this would not fall to
zero in the following year.

A second reason why many of the benefits are
likely to extend beyond 2014 is that many of the
projects which first received funding through
the Initiative have now become, or are moving
towards becoming self-sustainable. These
projects include many of those cited in the case
studies throughout this report including the
Victorian Centre for Oral Health Science and

the Facility for Advancing Water Biofiltration.

While these projects may not necessarily operate
completely independently of government
funding in the future, they have found major
alternative sources of revenue which should
ensure they continue to operate now that
Initiative funding has been exhausted. Overall,
the projects which have tended to generate the
largest economic benefits are those which do
not expect to operate for a defined period but
have evolved into larger projects and sought

to ensure their sustainability through revenue
models which do not include future Victorian
Government funding as a large component.

4.5.2 Economic benefits not yet observable
As has been emphasised throughout this
chapter, the economic impact assessment in

this report can only include investment benefits
which are presently observable. Research from
projects funded under the Initiative, especially
those which received second generation funding,
may yet generate new investment benefits which
funding recipients could not yet identify in their
survey and interview responses.

4.5.3 Spillover and non-economic
benefits not captured by modelling

Many of the benefits resulting from projects
funded through the Initiative are not captured
by the funding recipient but instead ‘spill over’
into the wider community. The most common
examples for research and development projects
generally relate to knowledge and skills. Many of
the Initiative projects also exhibited wider social,
health and environmental benefits. Considering
that many of the projects primarily had
non-commercial objectives, it is important to
recognise that these sources of wider benefits are
significant and are likely to continue into the future.
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4.5.4 The role of Government in

future innovation funding

Spillover benefits also provide a compelling
argument for continuing government support
for science, technology and innovation projects
in Victoria. The research and development
stages are the highest risk phases for project
success and are where spillovers from innovation
(that cannot be captured by the innovator)

are potentially greatest. The presence of these
spillovers provides the rationale for government
involvement, such that the spillovers are
captured and disseminated throughout industry
and the wider community. Beyond the research
and development stage, when knowledge

and skills spillovers are reduced, there is a case
for reducing government support for projects
with primarily commercial objectives. However,
where projects have primarily non-commercial
objectives and instead focus on social, health
or environmental objectives, there are likely

to be spillover benefits for the end user.

This condition is true of many of the projects
funded under the Initiative. For these projects
there is a strong case for continued government
support, from research and development,

through to demonstration and commercialisation.

In addition to an emphasis on financial
sustainability and the provision of support for
projects with spillover benefits, a final important
consideration for the future is a focus on
harnessing science, technology and innovation
to tackle the greatest challenges facing Victoria.
Issues such as the ageing demographic profile,
ongoing global competition, climate change
and water management will continue to require
innovative thinking and new technology.
Continued support for science, technology and
innovation is essential to allow Victoria to adapt
to changing circumstances, mitigate threats and
capture new and emerging opportunities.



S Conclusions

This report provided a final assessment of

the impact of the Initiative — the Victorian
Government's $637.6 million investment in
Victoria's science, technology and innovation
system. It showed that Initiative funding

for contestable research grants, strategic
investments, government agency programs and
new STl infrastructure has generated considerable
benefits for the innovation sector, the Victorian
economy and the wider Victorian community.

The performance of the Initiative was assessed
with a two pronged approach. Firstly, by
evaluating its performance against five key
outcome areas — collaboration, scientific
awareness, commercialisation, scientific research
and building skills —and secondly, by estimating
(through two modelling scenarios) the presently
observable economic impacts of the Initiative.
This approach was designed to provide an
indication of the overall performance of the
Initiative against the Government’s six key
objectives for the Victorian innovation sector:

« building world class STl infrastructure

- attracting and retaining the best people

- developing the skills base

fostering a culture of innovation

improving community awareness and
understanding

positioning Victoria as a national and world
leader in science.

The two pronged approach overcomes the
limitations associated with either a purely
qualitative and quantitative evaluation approach
and avoids the dangers of concentrating on
outcomes from individual projects. By evaluating
performance against key areas like science
awareness, collaboration and scientific research
outcomes, it avoided a narrow concentration

on quantifiable economic benefits. The inclusion
of an economic impact assessment retains the

rigour of quantitative analysis and provides a
minimum estimate of the presently observable
economic impact of the Initiative. Through

the case studies of individual projects, it has
provided some insight into how the Initiative has
affected individual organisations, while the high
level approach adopted to the overall evaluation
takes account of the inherently high risk nature
of research and development at the project level
and the fact that different projects are focused
on different outcomes. Under both approaches,
the Initiative has performed strongly.

Evaluation against the five key outcome areas
demonstrated that the Victorian Government’s
sustained investment in science, technology
and innovation has been a major factor in

the significant change in Victoria's innovation
system to date.

5.1 Delivery against key outcome areas

As the case studies throughout this report reveal,
at an individual project level there were some
great success stories in each outcome area.
Taking the portfolio of projects as a whole, key
achievements in these outcome areas included:

stimulating thousands of new and closer
collaborations between researchers and with
industry, both at a local level as well

as internationally

contributing towards increasing the awareness
of science amongst the broader community
through engagement with students,
community events, newsletters and e-bulletins,
conferences and web-based information

supporting the skills development of hundreds
of university students (including under-graduate,
masters and PhD students) and staff engaged
on Initiative projects and facilitating the
attraction of hundreds of interstate and
overseas researchers to Victoria
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generating new commercial opportunities, « enabling the establishment of several new

including hundreds of millions of dollars in commercial entities which are now financially
export revenues for Victoria and many new self-sustainable.

commercial operations for the state which

continue to attract investment into the Table 5.1 provides additional details of
innovation system key impacts.

facilitating thousands of IP discoveries in
Victoria, including hundreds of new patents

Table 5.1: Summary of outcomes in key areas

Outcome area Summary of impacts

Collaboration Demonstrated through over 3,000 collaborations between Victorian researchers and international
researchers, over 1,900 collaborations with industry and significant benefits that are flowing from
specific Initiative projects as a result of these collaborations as revealed in several project case studies.

Science awareness Outcomes include attendance by over 170,000 people at science information sessions in schools
and communities, newsletter and e-bulletins received by over 200,000 people and the development
of 45 websites that have received almost nine million unigue hits. The Department of Primary Industries’
Our Rural Landscape project has also successfully engaged with rural and regional communities,
disseminating information on new farming technologies and sustainable landscape management
and farming techniques to address concerns of international competitiveness and the environment.

Skills base Outcomes have emerged through a significant increase in the attraction of ‘elite researchers’ of
international standard to Victoria, Federation Fellows attracted to Victoria have more than doubled
and Centres of Excellence have been developed virtually from scratch in a number of fields.
Research consortia receiving Initiative funding have engaged or supported an annual average of
287 science and technology PhD candidates and 45 science and technology Masters by Research
candidates since July 2003. STI funded infrastructure has also been used to train an annual average
of 614 consortium staff and employees of other organisations.

Commercial Outcomes include the development of over 1,750 new export contracts, 97 exclusive and 604
non-exclusive or multiple licencing agreements, 115 US patents and 260 Patent Cooperation Treaty
(PCT) patents. The commercial success of specific Initiative funded projects is also highlighted by the
self-sustainability (commercial viability) of projects such as Nucleus Network (formerly Clinical Trials
Victoria) and the Victorian Centre for Oral Health Science.

Scientific research Demonstrated by more than 5,300 articles which have been accepted for publication in refereed
scientific journals and over 1,275 discoveries made from Initiative projects requiring intellectual
property protection.
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5.2 Delivery of economic impacts

The economic impact assessment of the Initiative
showed that the Initiative gave a major boost

to the Victorian economy by leveraging funds
from outside Victoria, increasing export revenues
and improving the productivity of researchers,
government and industry. Although Initiative
funding ceased in mid-2008, the economic
modelling indicates that the State can expect

to receive significant positive impacts from the
Initiative through to the end of the modelling
period in 2014 and beyond. The impacts on

the economy are evident in higher growth,
investment and employment.

The expenditure effects of leveraged funds
attracted to Victoria and the investment effects
which have been delivered to date were used
to model the impacts of the Initiative on the
Victorian economy under two scenarios.

The highly conservative Scenario one indicated
that over the period 2001 to 2014, Victoria's
Real GSP is cumulatively $1,124.8 million higher
than it would have been in the absence of the
Initiative, and employment has increased by the
equivalent of 6,237 one year full time positions.

Scenario two, while still conservative, includes
some additional estimated expenditure and
investment effects that are not included

in Scenario one. This results in Victoria's
cumulative GSP being $1,670 million higher than
in the absence of the Initiative and employment
increased by the equivalent of 7,610 one year
full time positions (48 per cent and 22 per cent
higher, respectively, than in Scenario one).
Further results for Scenarios one and two are
outlined below.

Table 5.2: Summary of economic impact modelling results from 2000-01 to 2013-14

(2008 net present values)

Variable

Cumulative real gross state product
(constant 2008 prices)

Scenario one Scenario two

+$1,124.8 million +$1,669.6 million

Cumulative real private consumption
(constant 2008 prices)

+$545.4 million +$815.3 million

Cumulative real investment
(constant 2008 prices)

+$1,044.8 million +$1,231.6 million

Cumulative employment
(equivalent one-year full time positions)

+6,237 +7,610
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These results suggest that the Initiative has had

a clear and significant positive economic impact
for Victoria to date. There are several indications
that this impact is likely to continue to grow in
the future:

the economic modelling has only been conducted
over the period from 2000 to 2014, yet many

of the benefits captured in the economic
impact analysis could run beyond 2014
there are likely to be many economic benefits

resulting from Initiative projects which are
not yet visible given some projects have

only recently commenced, and would not

be expected to deliver benefits for, on
average, around eight to ten years from their
commencement. It is therefore likely that
further investment effects generated by the
Initiative—in the form of productivity and
revenue gains—will emerge in the future.

Nevertheless, the Initiative has already had a

significant impact on the Victorian economy

as a whole through:

« providing leverage for non-Victorian
Government funding

increasing exports

supporting the creation of new intellectual
property, generating royalties
generating productivity gains for government

and industry.

While many of the projects are likely to
generate benefits into the future which
cannot yet be captured, even at this early
stage the economically modelled elements
of the Initiative have generated an increase
in GSP equivalent to between $2.40

and $3.56 for every dollar of Victorian
Government funding provided.

In addition to its economic impact, the Initiative
strengthened a number of key elements in

the Victorian innovation system. It increased
collaborations with international researchers
allowing for the more rapid and effective
integration of innovative research from outside
Australia. Collaboration with industry grew,
facilitating better pathways between research,
development and commercialisation.

Projects consolidated the State’s skills base

of existing researchers, and attracted new
researchers from interstate and overseas.

The Initiative also funded projects to promote
community engagement and increase scientific
awareness. Additionally, by supporting

cutting edge STl infrastructure and leading
researchers, the Initiative allowed research to
be conducted which would not have been
possible in its absence. Each of these effects,
directly and indirectly, plays a part in improving
the competitiveness of the Victorian innovation
sector, and helps to ensure that Victoria
maintains and enhances its capacity to be

a technology-rich economy and society.



5.3 Implications for the future

When considered together, the results of the
economic impact assessment and the analysis
of output performance indicators suggest that
the Initiative has delivered a highly positive
innovation dividend to Victoria. By investing

in cutting edge infrastructure and providing
support for leading researchers and institutions
it has promoted an innovative and
technology-rich science community in Victoria
and helped to sustain the international
competitiveness of Victoria's innovation sector.

For many of the projects funded under

the Initiative the future is very bright.

Several commercially oriented projects are
expected to become financially self-sustainable
in the near future and no-longer require
Government support. For some other Initiative
projects that have primarily non-commercial
objectives, the social, health and environmental
spillover benefits they generate for the community
may provide strong justifications for continuing
Government support.

Future funding for schemes similar to the
Initiative is essential to ensure that Victoria’s
economy remains internationally competitive
and that Victoria successfully positions itself
as a world leader in science.

The prominence of issues such as Victoria's
ageing demographic profile, ongoing global
competition, climate change and water
management laid bare the importance of ongoing
investment in Victoria's innovation sector.
Science and innovation is essential to ensure that
Victoria has the community awareness, the skills,
the people, the technology and the infrastructure
to successfully overcome new challenges, seize
new opportunities and improve the lives of

all Victorians.
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STI Initiative funded programs
1999/2000 to 2003/04

STl Initiative first generation: Victorian Government agency funding

Department Project name Funding
Department of Education and Training Enterprise $300,000
Department of Education and Training Science in Schools $26,700,000
Department of Human Services Brain Imaging Research Centre $3,000,000
Department of Human Services Relocation of Macfarlane $5,000,000
Burnet Centre
Department of Infrastructure Victorian Electronic $4,800,000
Records Strategy
Department of IT and Chipskills $3,700,000
Infrastructure/Multimedia Victoria
Department of Primary Industries Growing Horizons $47,500,000
Department of Innovation, Awareness and Education Program $5,440,000
Industry and Regional Development
Department of Innovation, Technology $20,000,000
Industry and Regional Development Commercialisation Program
Department of Innovation, Innovation Economy Advisory $1,730,000
Industry and Regional Development Board/Innovation Lectures/
Emerging Skills
Department of Innovation, Centre for Innovation $705,500
Industry and Regional Development and Technology
Commercialisation/ATS
Department of Innovation, Energy and $216,000
Industry and Regional Development Greenhouse Program
Total $119,091,000




STI Initiative funded programs

1999/2000 to 2003/04

STI Initiative first generation: Commonwealth support funding

Area of funding Project name Funding

ARC centres of excellence Australian Biotechnology $10,000,000
Centre of Excellence -
Australian Stem Cell Centre

ARC centres of excellence Intellectual Property Research $500,000
Institute of Australia

Cooperative research centres Support Grants Program $236,000

Infrastructure support Monash Health Research Precinct $2,000,000

Infrastructure support St Vincents Institute $2,000,000
Redevelopment

Federation fellowships Six research support fellowships $2,925,000

Major national research facilities Australian Computational Earth $337,500
Systems Simulator

Major national research facilities Australian Genome $1,351,000
Research Facility

Major national research facilities National Centre for Advanced $1,375,000
Cell Engineering (merged into
Australian Stem Cell Centre)

Major national research facilities Gemini and Square Kilometre Array $260,000

Major national research facilities Nanostructural Analysis $160,000
Network Organisation

Major national research facilities National Wine Industry $18,000
Research Cluster

Major national research facilities Victorian Neuroscience Consortium $4,500,000

Total $25,662,500
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STI Initiative funded programs

1999/2000 to 2003/04

STl Initiative first generation: Contestable grants funding

Grants round Project name Funding

Infrastructure program, Round 1 Alfred Medical Research $8,000,000
and Education Precinct

Infrastructure program, Round 1 Bundoora Plant Bioscience $300,000
(became part of Victorian
AgriBiosciences Centre)

Infrastructure program, Round 1 Direct-to-Vat Starter Culture $320,000

Infrastructure program, Round 1 Drug Discovery VUT/Austin $100,000
Research Institute VIB

Infrastructure program, Round 1 Emerging Food Process $3,070,000
Technologies Centre

Infrastructure program, Round 1 Horsham Grains $1,010,000
Technology Precinct

Infrastructure program, Round 1 Materials and Surface $500,000
Science Facility

Infrastructure program, Round 1 Monash Research Cluster $2,000,000
for Biomedicine

Infrastructure program, Round 1 Murdoch Children’s $4,900,000
Research Institute

Infrastructure program, Round 1 National Printing Laboratory $910,000

Infrastructure program, Round 1 REDIlab Test Facility $2,750,000

Infrastructure program, Round 1 Victorian Bioinformatics $4,890,000
Consortium

Infrastructure program, Round 1 Victorian Microarray $4,420,000
Technology Consortium

Infrastructure program, Round 1 Victorian Microtechnology $100,000
and Manufacturing

Infrastructure program, Round 1 Neurosciences Victoria $13,340,000

Infrastructure program, Round 1 Victorian Partnership for $6,000,000

Advanced Computing (VPAC)




STI Initiative funded programs

1999/2000 to 2003/04

STl Initiative first generation: Contestable grants funding continued

Grants round Project name Funding

Infrastructure program, Round 2 Australian Mathematical $1,000,000
Sciences Institute

Infrastructure program, Round 2 Australian Sustainable $2,400,000
Industry Research Centre

Infrastructure program, Round 2 Centre for Drug $4,000,000
Candidate Optimisation

Infrastructure program, Round 2 Clinical Trials Victoria $8,000,000

Infrastructure program, Round 2 Collaborative Optical $4,000,000
Leading Testbed

Infrastructure program, Round 2 IMMUNOID $1,200,000

Infrastructure program, Round 2 Mobile Architecture and $600,000
Built Environment Laboratory

Infrastructure program, Round 2 Nanotechnology Victoria $12,000,000

Infrastructure program, Round 2 Research Centre for Advanced $4,730,000
By-wire Technologies

Infrastructure program, Round 2 Sustainable Aquaculture Systems $2,060,000

Infrastructure program, Round 2 Urban Water Conservation $350,000
Research & Development Facility

Infrastructure program, Round 2 Victorian Centre for Advanced $5,000,000
Materials Manufacturing

Infrastructure program, Round 2 Victorian Centre for Oral Health $3,500,000
Science (VCOHS) — Stage 1

Infrastructure program, Round 2 Victorian Centre for Plant $4,000,000
Functional Genomics

Infrastructure program, Round 2 Victorian Institute of $5,000,000
Chemical Sciences

Infrastructure program, Round 2 Virtual Reality Observatory $1,300,000
of Melbourne

Total $111,750,000

STl Initiative first generation: Other funding

Area of funding Project name Funding

Bio21 Precinct Bio21 Institute/infrastructure $35,000,000

Department of Innovation, Synchrotron management $2,000,000

Industry and Regional Development

Total $37,000,000
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STI Initiative funded programs
2003/04 to 2007/08
STl Initiative second generation: Victorian Government agency funding

Department Project name Funding
Department of Education and Training School Innovation in Teaching $5,000,000
Department of Human Services e-Prescribing $24,000,000
Department of Infrastructure Smart Freight $4,000,000
Department of Broadband Innovation Fund $15,000,000
Infrastructure/Multimedia Victoria

Department of Primary Industries Our Rural Landscape (14 projects) $50,000,000
Department of Innovation, Regional Innovation $2,900,000
Industry and Regional Development Clusters Program

Total $100,900,000

STl Initiative second generation: Commonwealth support funding
Area of funding Project name Funding

ARC centres of excellence Centre of Excellence for $1,500,000
Design in Light Metals.

ARC centres of excellence Centre of Excellence for $1,800,000
Coherent X-Ray Science

ARC centres of excellence Centre of Excellence for Structural $2,000,000
and Functional Microbial Genomics

Cooperative research centres CRC for Advanced $1,000,000
Automotive Technology

Cooperative research centres CRC for Polymers $1,500,000
National Collaborative Australian Phenomics Network — $1,790,000
Research Infrastructure Victorian Node

Strategy (NCRIS) co-investment

NCRIS co-investment Manufacture of Recombinant $1,800,000

Proteins — Victorian Node
(plus S1m from HF)

NCRIS co-investment Genomics Australia — $985,000
Victorian Node

NCRIS co-investment” Melbourne Centre $15,000,000
for Nanofabrication

NCRIS co-investment* Metabolomics Australia — $2,650,000
Victorian Node

Total $30,025,000

# Funded from the 2006/07 State Budget and included as Initiative projects



STI Initiative funded programs

2003/04 to 2007/08

STl Initiative second generation: Contestable grants funding

Area of funding

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Project name Funding
Advanced Centre for $6,700,000
Automotive Research and Testing

Advanced Processing and Innovative $3,500,000
Foods Program

Facility for Advancing $1,460,000
Water Biofiltration

Centre for Health Innovation $4,950,000
Australian Tissue $5,200,000
Engineering Centre

Biopharmaceutical Formulation $2,700,000
and Finishing Sciences Centre

Centre for Power Transformer $1,590,000

Monitoring Diagnostics and
Life Management

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Infrastructure program, Round 3

Gippsland Regional $500,000
Automation Centre

Quantum Communications Victoria — $3,300,000
industry development initiative

Rapid Wood Forming $348,000
Regional and Economic Benefits $1,500,000
through Smarter Irrigation

Retinal Vascular Imaging Centre $2,000,000
Small Scale Technology Cluster $3,500,000
Victorian Centre for Advanced Materials $5,000,000
Manufacturing

Victorian Centre $6,000,000

for Medical Bionics
(T/A Bionic Technologies Australia)

Infrastructure program, Round 3 Victorian Tissue Bank Initiative (now $7,000,000
Victorian Cancer Biobank)

Strategic projects Australian Automotive $200,000
Research Centre

Strategic projects Australian Product $970,000
Realisation Centre

Strategic projects Bio21 Clean Room $1,000,000

Strategic projects Brain Research Institute — MRI (+$1m $3,000,000
from Biotech)

Strategic projects Building Design Capability $1,000,000
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STI Initiative funded programs
2003/04 to 2007/08
STl Initiative second generation: Contestable grants funding continued

Area of funding Project name Funding

Strategic projects CDM-Net (Broadband $1,000,000
Network for Transforming
Chronic Disease Management)

Strategic projects EU Integrated Project $300,000
Partnership in Small Technologies

Strategic projects Florigene $770,000
Strategic projects Monash Centre for $5,000,000
Electron Microscopy
Strategic projects Monoclonal Antibody $5,000,000

Technology Facility Monash
Strategic projects NanoVic Commercial $1,000,000
Strategic projects Neurosciences Victoria Ltd $1,500,000
Strategic projects Paediatric Magnetic Resonance Imaging $2,500,000
Research Facility — MCRI
Strategic projects S&T in Industry Program — Geelong $10,000
Quality Council
Strategic projects Small Scale Technology Alliance/ $750,000
Australian Nano Business Forum
Strategic projects VCOHS/Bio21 fitout $4,000,000
Strategic projects VicStart $30,000,000
Strategic projects Victorian AgriBiosciences Centre (incl. $5,000,000

Bundoora Plant
Biosciences from R1)

Strategic projects Victorian Neurotrauma Initiative $3,000,000

Strategic projects Victorian Node of the Australian $1,000,000
Minerals Science Research Institute

Strategic projects Technology Road Map for Victoria's $100,000
minerals and petroleum sector

Strategic projects VPAC $500,000

Strategic projects Volvo Yachting Challenge $500,000

Strategic projects Wallaby Genome $2,000,000
(plus $2.5m from Biotech)

Strategic projects High Performance Computing $1,450,000
at the Australian Synchrotron

Strategic projects World Sport Precinct — business plan $65,000

Strategic projects World Sport Precinct — feasibility study $133,000

Total $126,996,000




STI Initiative funded programs
2003/04 to 2007/08
STl Initiative second generation: Other funding

Area of funding Project name Funding
Synchrotron Synchrotron construction $57,200,000
Total $57,200,000

STl Initiative (1999/2000 to 2007/08): Administration costs/savings

Administration and overhead costs $23,260,500
Departmental savings and miscellaneous projects $5,765,000
Total $29,025,500

STl Initiative (1999/2000 to 2007/08): Overall total

STl Initiative first and second generations $620,000,000
(including additional funds from State budget $17,650,000)
Total funding $637,650,000
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Stakeholder consultation and survey response list

Consultation

Face-to-face and phone interviews were conducted with 23 individuals from 20 projects.

Consultations
Project name

Australian Mathematical Sciences Institute

Contact name

Richard Butler

Consultation type

Face-to-face interview

Australian Mathematical Sciences Institute

Tom Montague

Face-to-face interview

CDM-Net

Michael Georgeff

Telephone interview

Centre for Drug Candidate Optimisation

Susan Charman

Telephone interview

Centre of Excellence for Coherent X-Ray

Keith Nugent

Telephone interview

Centre of Excellence for Coherent X-Ray Tania Smith Telephone interview
Centre for Health Innovation Cathie Steele Telephone interview
CRC for Advanced Automotive Technology Mark Trigg Telephone interview
Facility for Advancing Water Biofiltration Ana Deletic Telephone interview

Gippsland Regional Automation Centre

Yousef Ibrahim

Telephone interview

MiniFAB

Erol Harvey

Face-to-face interview

Murdoch Children’s Research Institute

Anne Cronin

Telephone interview

Neurosciences Victoria

Andrew Milner

Telephone interview

Nucleus Network (ex Clinical Trials Victoria)

Andrew Giddy

Face-to-face interview

REDIab and Collaborative Optical Leading Testbed

Jonathan Spring

Telephone interview

Regional Innovation Clusters Program Les Leckie Telephone interview
Research Centre for Advanced By-Wire Technologies  Chris Manzie Telephone interview
Research Centre for Advanced By-Wire Technologies ~ Madan Patel Telephone interview

Small Scale Technology Cluster

Michael Wilkinson

Face-to-face interview

Victorian AgriBiosciences Centre

German Spangenberg

Face-to-face interview

Victorian Centre for Advanced Materials Manufacturing

Brad Dunstan

Telephone interview

Victorian Centre for Oral Health Science

Eric Reynolds

Telephone interview

Victorian Microarray Technology Consortium

Jerry de la Harpe

Telephone interview




Survey response
Of the 76 organisations sent surveys, 53 responded yielding a response rate of 70 per cent.
Survey respondents

Project name

Advanced Processing and Innovative Foods Program

ARC Centre of Excellence for Design in Light Metals

ARC Centre of Excellence for Coherent X-Ray Science

ARC Centre of Excellence for Structural and Functional Microbial Genomics

Australian Mathematical Sciences Institute

Australian Phenomics Network — Victorian Node

Australian Tissue Engineering Centre

Bioprocessing — Manufacture of Recombinant Proteins — Victorian Node

CDM-Net (Broadband Network for Transforming Chronic Disease Management)

Centre for Drug Candidate Optimisation

Centre for Health Innovation

Centre for Power Transformer Monitoring Diagnostics and Life Management
Collaborative Optical Leading Testbed (COLT)

CRC for Polymers

Direct-to-Vat Starter Culture

e-Prescribing

Facility for Advancing Water Biofiltration

Florigene

Genomics Australia — Victorian Node

Gippsland Regional Automation Centre (GRACe)

Melbourne Centre for Nanofabrication

Metabolomics Australia — Victorian Node

Monash Centre for Electron Microscopy

Monoclonal Antibody Technology Facility Monash

NanoVic Commercial
Neurosciences Victoria Ltd (NSV)
Nucleus Network (ex Clinical Trials Victoria)

Paediatric Magnetic Resonance Imaging Research Facility — MCRI
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Survey respondents continued

Project name

Regional Innovation Clusters Program

Research Centre for Advanced By-wire Technologies (RABIT)

School Innovation in Teaching

Small Scale Technology Alliance (renamed Australian Nano Business Forum)

Smart Freight

St Vincents Institute Redevelopment

Sustainable Agquaculture Systems

Victorian AgriBiosciences Centre (inc. Bundoora Plant Biosciences from Round 1)

Victorian Bioinformatics Consortium

Victorian Centre for Advanced Materials Manufacturing

Victorian Centre for Medical Bionics (trading as Bionic Technologies Australia)

Victorian Centre for Oral Health Science (VCOHS)

Victorian Microarray Technology Consortium

Victorian Neurotrauma Initiative

Virtual Reality Observatory of Melbourne (Virtual Room)

Advanced Centre for Automotive Research and Testing

Biopharmaceutical Formulation and Finishing Sciences Centre

Broadband Innovation Fund

Mobile Architecture and Built Environment Laboratory (MABEL)

Urban Water Conservation Research & Development Facility

Victorian Tissue Bank Initiative (now Victorian Cancer Biobank)

Victorian Partnership for Advanced Computing (VPAC)

Horsham Grains Technology Precinct

Retinal Vascular Imaging Centre (RetVIC)




Case study 1: Australian Mathematical

Sciences Institute (AMSI)

The Australian Mathematical Sciences Institute

(AMS]) is a national collaborative venture in

the mathematical sciences with a membership

of nearly 30 leading Australian institutions.

AMSI was established in 2002 with initial

funding from its member institutions and a

$1 million grant provided by the Victorian

Government under round two of the STI

Initiative Infrastructure Grants Program.

AMSI divides its activities into three programs:

« the science program is focused on
developing expertise of Australian
mathematical scientists in new and
emerging areas of mathematical science
and in cross-disciplinary applications
through workshops and symposia

- the industry program provides technical
capability to industry in order to better define,
model and resolve problems identified

by industry, business and government partners.

This program connects mathematical scientists
to end-users across a diverse range of
industries and applications

the education program is conducted through
the International Centre of Excellence for
Education in Mathematics (ICE-EM). Activities
include the development of new resources for

schools, courses for honours
and postgraduate students and Access Grid
Room infrastructure.

Appendix C — Case studies

Skills outcomes

Thomas Montague, Industry and Marketing
Manager at AMSI, noted that while the majority
of Australian students will study mathematics
at school, only a limited number will complete
graduate and postgraduate studies in the
mathematical sciences. This decreases the
number of mathematical subject experts

and thus mathematical capability in Australia.
The challenge to increasing capability is to
retain a greater number of students through
each level of study in order to increase the
number of experts.

Illustrative description of mathematics
capability and the objectives of the AMSI
education program

Graduate and

; VCE equivalent postgraduate

Years: Five — ten

!

AMSI program objective

Without AMSI program
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The AMSI education program targets students
at different levels of their education through a
number of methods:

ICE-EM Mathematics is a schools program
comprising teacher professional development,
textbooks, multimedia material, continued
teacher support, with the aim of enhancing
mathematics education in schools

conducting the four week ICE-EM/AMSI
Summer School for Australian and

international postgraduate and
honours students

presenting the annual three week
ICE-EM Australian Graduate School
in Mathematics for advanced students

presenting short courses with
specific applications to business,
industry and government.

Outcomes from the program include:

+ the involvement of 35,000 students in
the pilot stage of the ICE-EM mathematics
in schools program

the participation of 59, predominantly

PhD students, in the 2007 ICE-EM Australian
Graduate School in Mathematics, where six
courses were presented by distinguished
international mathematics researchers

the attendance of 755 students at the ICE-
EM/AMSI Summer School for Australian and
international postgraduate and honours
students between 2003 and 2009

financial support from BlueScope Steel to
provide the ICE-EM schools program to 2,360
students in the Illlawarra region, with the
support of the NSW Department of Education
and endorsement from the University

of Wollongong.

Leveraging funds from a variety of sources
AMSI has successfully built on an initial
contribution from the STI Infrastructure Grants
Program of $1 million to leverage significant
funds from the Australian Government,

research and industry partners, charitable
donations, the sale of teaching materials and
consultancy work. The project has attracted
more than $20 million in total funding including
$7.8 million from the Australian Government

to support the ICE-EM project.

The existence of AMSI in Victoria has also
contributed to the decision to locate the
Australian Research Council Centre of Excellence
for Mathematics and Statistics of Complex
Systems (MASCOS) in Victoria. MASCOS has
attracted $11 million in Australian Government
funding, with much of this spent at its head
office in Melbourne. Similarly, AMSI was actively
involved in helping to attract $6 million from the
Australian Government to locate the Australian
Centre of Excellence for Risk Analysis (ACERA)

in Victoria.



AMSI group income 2007-08 (total $2.18m)

1%

3%

28% 4%

17%

1%

[l Government funding Internships

B Consortium member
contributions

Donations
Sponsorship

Consulting services
[ Course fees and charges

o Il MASCOS contribution
Sale of publications

Commercial application

In 2007-08 AMSI earned just over $160,000

(7 per cent of group income) from the provision
of advisory services to industry. This included a
project with the Australian Prudential Regulatory
Authority (APRA), reviewing mathematical
aspects of an internal ratings model used by
APRA to determine the probability and impact
of failure of Australian financial institutions.
APRA uses the model to assign risk ratings and
allocate resources for corporate monitoring

and supervision. Other industry projects have
included consultancies with finance,

mineral and food and beverage companies

and the placement of ten industry interns
(post-graduate mathematical scientists)

with organisations such as DSTO, QBE,

Dairy Australia, IESys, TTG and VicRoads.

Secondary benefits

The success of AMSI is also generating
significant economic benefits to other industries
in Victoria. The development of textbooks and
other teaching materials has resulted in well
over $1.5 million worth of printing activity for
McPherson’s Printing Group, a company located
in Maryborough, in regional Victoria. This is
economic activity that is occurring in Victoria
which, without the initial investment of Initiative
funds, would not have occurred. The printing
activity is particularly important to the town of
Maryborough, which has an unemployment rate
of 9.1 per cent, compared with 6.1 per cent for
the Loddon-Mallee region and 4.8 per cent for
the state. McPherson’s employs 250 people in
Maryborough and recently invested $1 million
in upgrading its Maryborough plant.

The secondary benefits offered by AMSI

to Victoria are further demonstrated by the
number of Victorian businesses keen to access
skills of mathematical scientists through AMSI’s
Industry Internship Program. Since its inception
in 2008, half (5/10) of all AMSI Industry
Internship placements have been made

in Victoria. Furthermore, a recent short-course
and workshop on supply and pricing of electricity
attracted more industry delegates than any
other mathematical sciences event ever

held in Australia.
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AMSI membership
Full members Associate members

The Australian National University Australian Bureau of Statistics

La Trobe University Australian Mathematics Trust
Monash University CSIRO

RMIT University Central Queensland University
The University of Adelaide Charles Sturt University

The University of Melbourne Curtin University of Technology
The University of New South Wales  Deakin University

The University of Queensland James Cook University

The University of Sydney Macquarie University

Queensland University of Technology
Swinburne University of Technology
University of Ballarat

University of Canberra

The University of New England

The University of Newcastle
University of South Australia
University of Southern Queensland
University of Technology, Sydney
The University of Western Australia
University of Western Sydney
University of Wollongong

Victoria University

Corporate members

BlueScope Steel

Farrell Family
Foundation

Australian Char Pty Ltd

Sources:
Discussion with Thomas Montague and Richard Barker,
AMSI on 27/02/09, updated 08/09/09

Discussion with Maryanne Hinwood, APRA on 02/03/09
AMSI reporting information, provided by DIIRD
AMSI Annual Report 2007-08

AMSI website: http://www.amsi.org.au



Case study 2: CDM-Net: A broadband
health network for transforming chronic
disease management

Background

Chronic disease poses a major health challenge
for Australia. The Australian Institute of Health
and Welfare estimates that health expenditure
on chronic diseases totals more than $50 billion
per year and accounts for more than 87 per
cent of total recurrent health expenditure.®
The aim of the CDM-Net project is to build the
infrastructure necessary to take on the challenge
of transforming chronic disease management
(CDM) from episodic and siloed care to
collaborative and continuous care centred

on the patient.

The CDM-Net project, developed by Precedence
Health Care with $1 million in funding from

the Initiative strategic funding pool, seeks to
improve health outcomes while providing social
and economic benefits by creating a broadband
enabled health services network. The trial project
involves connecting 3,000 people with Type 2
diabetes in the Barwon South Western region
of Victoria with their general practitioner,

health service, allied healthcare providers,
specialists, pharmacists and other care providers
to improve compliance with best practice
management of their condition.

The project was developed in association
with Multimedia Victoria (DIIRD), Victoria's
Department of Human Services (DHS),
CSIRQO’s e-Health Research Centre, IBM, Intel,
Cisco Systems, Global Health, Monash,
Deakin and Victoria Universities,

Barwon Health, Diabetes Australia (Victoria)
and the GP Association of Geelong.

Leveraging of funding

The project has leveraged its $1 million in
Initiative funding into more than $4.6 million

in cash contributions. In terms of direct
government funding, it attracted an extra
$500,000 from the Department of Human
Services, $500,000 from Multimedia Victoria
and $2 million from the federal Department

of Broadband, Communications and the

Digital Economy’s Clever Networks program.
Furthermore, if the project is successful in
achieving its target of 3,000 patients by the
end of the trial period it will generate an
additional $2 million per annum through
recurrent Australian Government payments from
Medicare and achieve improvements in hospital
productivity and reduced community burden
worth more than $700,000 a year. Working in
partnership with IBM Australia, Cisco Systems
and Intel, the project has also leveraged an
additional $1.6 million in cash and $3.1 million
in in-kind contributions. A successful state-wide
rollout could see the project generate a further
$670 million per annum through productivity
savings and Australian Government

Medicare payments.

3 AIHW, Chronic Diseases and Associated Risk Factors in Australia, 2006,
http://www.aihw.gov.au/publications/phe/cdarfa06/cdarfa06.pdf
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Outcomes of trial

Although the trial is due for completion in late
2009 the results so far have been promising.

To date, approximately 50 General Practitioners,
100 Allied Health Care Providers, Barwon Health
and specialists, and 700 patients are using the
Chronic Disease Management System (CDMS).

GPs will commence paying fees for the use of
the CDMS at the end of the trial period by which
time it is estimated that 3,000 patients will

be using the service. A preliminary evaluation
suggests the project has significantly increased
the use of care plans and improved collaboration
while overcoming major barriers of scalability,
reliability, security and privacy protection.

If the project is successful in attracting

3,000 patients, the estimated total benefits to
Victoria would include $410,000 per annum

in hospital productivity savings and $320,000
per annum in reduced community burden.*
Further benefits are also likely to result from
increased workforce participation and improved
workforce productivity.

The CDM-Net project also has significant
benefits for researchers by generating health
practice data that were previously unavailable.
The project generates data on the efficacy of
chronic disease management plans and many
variables which affect outcomes including the
intensity of collaboration among health care
providers. These data can help researchers
studying health care administration and the
management of chronic disease and could
provide breakthrough outcomes in the study
of models of care.

Future prospects and challenges
Precedence Health Care is currently in
negotiation with a number of parties to extend
the rollout of the CDMS. Agreement has already
been reached with Perth Primary Care Network
to rollout the CDMS to approximately 500 GPs
and a potential 150,000 patients in the Northern
Metropolitan region of Western Australia.
Negotiations in other parts of Western Australia,
Queensland and Victoria could see the roll out
extended to an additional 1950 GPs across

four other GP networks.

If the CDM-Net project can be successfully
extended across Australia it will render
considerable benefits not just in terms of
improved health care outcomes but also
through greatly improved access to data for
researchers. As a direct result of the project,
Monash University is seeking to establish a new
Centre for Collaborative Care to develop new
technologies and models of collaborative care
using the CDMS platform as a key research
capability. The Centre will be the first of its kind
in Australia and among the first in the world.

% Hospital productivity savings and reductions in community burden assume 20 per cent reductions on current
hospital and non-health costs. Per patient costs are based on estimates in Colagiuri S, Colagiuri R, Conway B,
Grainger D & Davey P 2003. DiabCost Australia: assessing the burden of Type 2 diabetes in Australia.
Canberra: Diabetes Australia. Calculations for each assume a 50 per cent effectiveness rate



If the CDMS is extended across Victoria and
trial outcomes are replicated state-wide,

the resulting hospital productivity savings and
reduced community burden would be very
significant. Assuming a 35 per cent uptake
across the state, the financial benefits to
Victoria from hospital productivity savings
and reduced community burden alone could
total $300 million per annum. Increased
Australian Government Medicare MBS payments
would contribute a further $370 million per
annum to the Victorian economy.

With Precedence Health Care aiming to be

the major provider of web-based disease
management services in Australia and
internationally, the success of the wider roll out
of the CDMS platform could also help Victoria to
position itself as a world leader in the emerging
e-health sector. It is estimated that the e-health
sector could be worth $400 million per annum
domestically and $500 million per annum in
exports within ten years if an industry cluster

in broadband and ICT collaborative care services
is successfully developed in Australia.*®

A successful Australia-wide rollout of the CDMS
technology platform would be a significant step
towards developing such a cluster.

The greatest challenge for the CDM-Net project
going forward is to build the necessary scale

to make the project commercially sustainable.
Precedence Health Care estimates that to break
even it requires uptake from approximately
25,000 patients. Given that at the end of the
trial period there are expected to be 3,000
patients signed up, it will take time for
Precedence Health Care to negotiate the
extension of the roll out with GP networks

and build a patient base to a point where

the CDMS platform is financially viable.

While the CDM-Net project has proven
successful at the trial stage and there are clearly
significant benefits to be obtained by Victoria
from a state-wide roll out, the long term success
of the project is not assured. CDM-Net needs

to find the means to overcome the funding
hump between government-funded trial project
and commercially viable private business.

As identified above, many of the returns from
such a scheme do not flow back to the private
operator of the network but instead flow to
government. This, coupled with the difficult
economic climate for venture capital,

means obtaining the necessary tie-over funding
could prove a difficult task. The success of this
project and many similar health care innovations
may require state health departments to operate
as innovative customers for new health care
services and not merely as grant providers

for trial projects.

% Centre for Strategic Economic Studies, 2005, An Economic Evaluation of the Health Services Web Initiative
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Sources:
AIHW. Chronic Diseases and Associated
Risk Factors in Australia, 2006

http://www.aihw.gov.au/publications/
phe/cdarfa06/cdarfa06.pdf

CDM-Net Survey return

Centre for Strategic Economic Studies, 2005,
An Economic Evaluation of the Health
Services Web Initiative

Colagiuri S, Colagiuri R, Conway B, Grainger

D & Davey P 2003. DiabCost Australia: assessing
the burden of Type 2 diabetes in Australia.
Canberra: Diabetes Australia

Department of Broadband, Communications
and Digital Economy website,
http://www.dbcde.gov.au/communications_
for_business/funding_programs__
and__support/clever_networks/isd/
cdm-net_a_broadband_health_network_for_
transforming_chronic_disease_management

Discussion with Michael Georgeff on 24/03/09;
updated 17/09/09



Case study 3: Centre for Drug

Candidate Optimisation

Background

The Centre for Drug Candidate Optimisation
was established in 2003 with $4 million in
support from the second round of the STI
Infrastructure Grants Program. Operating out of
Monash University’s Institute of Pharmaceutical
Sciences, the Centre undertakes collaborative
research to identify optimised drug candidates
for commercial and non-commercial partners.
Drug candidate optimisation involves identifying
and selecting candidates through an assessment
of their chemical, metabolic, biopharmaceutical
and development properties. This provides

a rational means of identifying suitable drug
candidates which accelerates and enhances
drug discovery. The Centre’s work supports
drug discovery research both within Australia
and internationally, including work into
neglected diseases such as malaria.

Basis for support

The Centre addresses the critical need for lead
optimisation in biomedical research by bringing
together the experience, skills, infrastructure
and systems which were previously accessed by
Australian drug discovery researchers only in a
relatively fragmented manner. Its collaborative
research with emerging biotechnology and
pharmaceutical companies (as well as academic
and research institutions) fills a gap in the

drug candidate optimisation field — individual
companies tend not to require lead optimisation
on a regular basis and hence lack sufficient
incentive to invest heavily in the required
state-of-the-art equipment and infrastructure
by themselves. Without the expertise and
facilities provided by the Centre, Australian
companies and research institutes would be
forced to conduct studies overseas with
contract research organisations that typically
provide only minimal data interpretation.

Funding and commercial outcomes

The Centre initially received $4 million for its
establishment through the STI Infrastructure
Grants Program which facilitated the acquisition
of new equipment and infrastructure,

the development of new R&D programs and
the appointment of scientific and administrative
staff. Initial Initiative funding was supplemented
by an additional $12.7 million of funding,
largely in-kind contributions in relation to
facilities and staff time devoted to

Centre activities.

In the first three years after its establishment,
the Centre concentrated on supporting local
biotech companies and a substantial proportion
of the Centre’s revenue was generated from
commercial partners for contract research and
the use of infrastructure. However, the Centre's
focus on quality and building up trust and
reputation over the longer term has allowed

it to demonstrate the viability and success of
collaborative drug discovery in Australia.

This has led to its involvement in the
establishment of the Cancer Therapeutics

CRC which received $38 million in funding

in 2007 through the Australian Government'’s
CRC scheme to design and develop

anti-cancer agents. It has also led to a
considerable expansion of the Centre's
involvement with overseas philanthropic
ventures. Over the last three years,

these overseas ventures have become a
significant focus of the Centre. Roughly half

of all funding received by the Centre now comes
from overseas bodies such as the Medicines
for Malaria Venture (MMV), the Drugs for
Neglected Diseases initiative (DNDi) and the
(US) National Institutes of Health through the
Centre’s involvement in major international
drug discovery programs researching neglected
diseases such as malaria and Chagas disease.
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The shift of focus away from local commercial
ventures has had the effect of cushioning the
financial impact of the economic downturn

on the Centre. For the calendar year 2008,
revenue is expected to total $2.8 million down
only slightly from $2.9 million in 2007. In 2009,
revenue is projected to recover to $2.9 million.
Employment at the Centre has also remained
relatively steady over recent years with 21 staff
presently employed.

Research conducted by the Centre has also
made significant contributions to the commercial
outcomes of partner organisations. Pre-clinical
data provided by the Centre has been used to
support the submission of six Investigational
New Drug applications to regulatory agencies by
collaborative partners for their drug candidates
to progress into human clinical trials. In addition,
research conducted by the Centre has supported
five significant international commercial license
agreements with collaborating partners and
numerous Commercial Ready grant applications
by collaborators.

Skills development

The position of the Centre within a university
setting allows it to drive academic research and
training by guiding the direction of more basic
research programs. The Centre represents a
major research focus for the Faculty; the Centre’s
staff of 21 is comprised mainly of post-doctoral
fellows and the Centre also provides training for
postgraduate students and research assistants.

Scientific output, recognition and awareness
Since 2003, research conducted by the Centre
has led to the publication of approximately

40 peer-reviewed articles, three book chapters
and four patent applications.>” Additionally,
research conducted in the area of neglected
diseases such as malaria, African sleeping
sickness, and Chagas’ disease by the Centre

in collaboration with other international groups,
has attracted several internationally

competitive grants.

Research conducted by the Centre has also
received recognition at home and abroad.

The Centre was a collaborator in an antimalarial
drug discovery project which was awarded the
MMV Drug Discovery Project of the Year in 2001
and again in 2006 for progress made toward
the discovery of a new synthetic peroxide
antimalarial. A drug candidate arising from this
project is currently undergoing human clinical
trials in the United States.

The Centre has also received recognition from
the Bill & Melinda Gates Foundation with the
Centre Director, Susan Charman, invited to
present one of six research spotlights at the
Foundation'’s first Malaria Forum in 2007.
Malaria-related research conducted by the
Centre also received local media attention

with an editorial published in The Age last year.

37 Delays in the publication of research outcomes due to the proprietary nature of most
of the projects undertaken means these figures must be evaluated with caution



The relationships established with partner Sources:

organisations have also led to an increased CDCO Case Study from the 2003 STI Review
awareness and understanding of the basic CDCO Survey return

principles which underpin the discipline of
biopharmaceutics and drug delivery and the
impact of physicochemical, metabolic and
pharmacokinetic properties on discovery

CDCO website http://www.pharm.monash.
edu.au/cdco/

Discussion with Susan Charman, CDCO

research and drug candidate selection. Centre-Director on 25/02/09; updated 08/09/09

Business Victoria website
Collaboration http://www.business.vic.gov.au/BUSVIC/
The Centre has built a reputation for STANDARD//pc=pc=PC_63172.html

collaborative drug discovery particularly in

the area of neglected diseases. Involvement

in this area has grown from one international
collaboration in 2003 to six today. Since its
establishment, the Centre has also collaborated
with more than 20 different Biotech companies
and research institutes within Australia.

These include several ongoing collaborations

of five years or more. Finally, the Centre’s role in
the previously outlined Cancer Therapeutics CRC
will see it collaborate with a range of institutions
including Cancer Research Technology Ltd (UK),
the Walter and Eliza Hall Institute, CSIRO,

Peter MacCallum Cancer Centre, St Vincent's
Research Institute, and others, to design and
develop new anticancer agents.
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Case study 4: Centre of Excellence

for Coherent X-ray Science

Professor Keith Nugent received a first Federation
Fellowship in 2001, and was subsequently
awarded a second Fellowship in 2006. In support
of these fellowships, Professor Nugent received
funding from the Initiative — $0.5 million in 2001
and $1.8 million in 2006. Professor Nugent’s
work as part of his first fellowship was pivotal

in establishing the scientific basis for the ARC
Centre of Excellence for Coherent X-ray Science
(CXS), a centre devoted to work at the interface
of physics, chemistry and biology.

Initiative funding provided in support of
Professor Nugent's second Fellowship was
critical in positioning his research group to
receive the ARC funding to establish the CXS.
The ARC funding for CXS was announced in
2005 and was recently renewed and extended
to 2013. Professor Nugent is the Research
Director of the CXS.

Initiative funding has provided the Centre

with significant leverage in receiving further
funding from the University of Melbourne

and its partners in CXS, La Trobe University,
Monash University and Swinburne University

of Technology. This leverage has opened up
opportunities for diversification in research areas.
Such diversification has created spin-off activities
and facilitates the attraction and retention of
researchers and students.

Commercialisation of research outcomes
The research undertaken by Professor Nugent
and CXS has directly led to the spinoff of

two companies.

MOGlabs

MOG Laboratories Pty Ltd (MOGlabs) is an
offshoot of the Melbourne Optics Group at
The University of Melbourne School Of Physics.
MOGlabs produces a diode laser and diode
laser controller unit.

IATIA Ltd

IATIA Ltd is a publicly listed company,

whose patented quantitative phase imaging
technology enhances visual analysis from the
microscopic to the telescopic. This enables the
visualisation and measurement of invisible or
hard to see objects from transparent biological
cells, optics of the human eye to hidden and
camouflaged objects in military and security
operations, in unprecedented depth and clarity.
The research which formed the basis for IATIA
ultimately led to the formation of CXS.



Skills development outcomes

Around eight people were employed in

Professor Nugent’s group in 2001. By 2007,
employment increased had 75 people and it has
now stabilised at around 80 persons. The growth
has meant that a critical mass, scale and focus
has been achieved, facilitating improved quality
in research and attraction of researchers from
interstate and overseas.

Construction of the synchrotron in Victoria
has already proved to be an enormous benefit
to CXS, transforming the research that the
Centre is able to conduct. Its status as a piece
of world class infrastructure is generating
international interest and helping to build

an international reputation within Victoria

in the physical sciences.

The Initiative application process has brought
about a change in how research is managed

at the school, with the adoption of a more
commercial approach, addressing issues of
research planning and management and
intellectual property. The open dialogue in the
development of an Initiative research project

is seen to be very powerful as it provides
flexibility in research endeavours and a capacity
to sharpen the goals via discussions with the
research sponsor. This was seen to contrast

with Australian Government funding which often
has tightly prescribed rules with little flexibility to
adjust activity in light of changing circumstances
and emerging priorities.

Sources:
Discussion with Prof. Keith Nugent and
Tania Smith on 26/02/09; updated 09/09/09

DIIRD Innovation Achievements Report
(Deloitte) 2007, CXS case study

CXS Annual Reports
CXS reporting information, provided by DIIRD

CXS website: http://www.coecxs.org
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Case study 5: Clinical Trials Victoria
Background

Clinical Trials Victoria (CTV) was awarded

$8 million under round two of the STI
Infrastructure Grants Program. Key activities of
CTV were to administer $4 million of this funding
for both the establishment by the Centre for
Clinical Studies (CCS) of a 24 bed Phase 1 unit
and for the operational costs of CTV. A further
$4 million from the Initiative was provided to
Cancer Trials Australia to establish and operate
two research Positron Emission Tomography
(PET) scanning machines as well as a laboratory
capability at Royal Melbourne Hospital.

CTV: Original consortium members

+ The Centre for Developmental
Cancer Therapeutics
« Baker Medical Research Institute on
behalf of the Centre for Clinical Studies
(includes Alfred Hospital and Monash University)
» Neurosciences Victoria
« Melbourne Health.

CTV initially struggled to gain a critical mass and
lost a number of consortium members. In 2005
the Baker Heart Research Institute took over

CTV and CCS, merging the two entities to form
Nucleus Network. Nucleus Network grew staff
numbers in order to achieve the critical mass that
had previously been lacking.

Disbursement of original STI initiative grant

Administration of grants
and other expenses

Nucleus
Establishment network
of 24 bed

Phase | unit

Purchase of two research
PET scanning machines and
laboratory capability at
Royal Melbourne Hospital

Nucleus Network: commercial outcomes
Nucleus Network earns the bulk of its

revenue by undertaking Phase | clinical trials for
pharmaceutical companies, which they do so

on a fee basis. The Nucleus Network commercial
plan, written in 2005, budgeted for revenues

of $6m, $8m and $11m in 2006, 2007 and 2008
respectively. Actual results exceeded forecasts

by $2.7m, $4.6m and $2.5m respectively.

Nucleus Network: Clinical trials
funding revenue

2007 2006 2005
Clinical trials $13.5  $12.6  $87
funding revenue  million  million  million

Around 85 per cent of the revenues generated
by Nucleus Network are from international
pharmaceutical and biotech companies.

In 2007-08 export service revenues were around
$11.5 million, resulting in the company winning
the Governor of Victoria Export Award for
‘emerging exporter’ as well as the ‘award for
innovation and excellence’. Export revenues have
generated around 85 new permanent jobs and
50 part-time jobs at Nucleus Network alone.

All of these jobs are based in Melbourne.

Secondary effects

The work of Nucleus Network also generates
significant flow on benefits for the Victorian
economy. Each trial conducted generates
additional activity from local clinical trial
monitors, from sponsor companies or other
contract research organisations. Generally the
support costs of a trial are around 30 per cent
of the contracted amount, so in addition to
$34 million in revenues earned by Nucleus
Network since 2005 another $10.2 million in
additional activity has occurred, which would
not have occurred without the initial Initiative
investment. This is estimated to have supported
an additional 30 FTE jobs.



Cancer Trials Australia: Outcomes

Cancer Trials Australia (CTA) operates at the
Royal Melbourne Hospital. Like Nucleus Network,
CTA is a not-for-profit service organisation.

It is a leading provider of early phase cancer
clinical trials. CTA benefited from the initial
Initiative grant by purchasing two PET scanners
from its $4 million share of the $8 million grant.

Access to high capacity PET scanning facilities
at both the Peter MacCallum Cancer Centre
(Peter Mac) and Austin Health is a key strength
of CTA. The two campuses share four dedicated
PET scanners (two are combined PET/CT devices),
and have a strong track record of collaborative
studies. The group also has extensive
experience of clinical PET studies in oncology
and a long established track record with large
pharmaceutical companies, both locally

and internationally.

The Peter Mac was the first PET Centre

in Australia to install a PET/CT scanner in
December 2001 and has experience of

over 3,000 studies on this device.

Currently, over 3,000 clinical studies are
performed each year using FDG (a widely used
glucose analogue) and these are supplemented
by research studies using a range of fluorinated
tracers including FLT (cellular proliferative),

FET (@mino acid metabolism) and FAZA
(hypoxia imaging).

Conventionally, Phase 1 trials look only

at toxicity. By introducing molecular imaging,
the link between the drug level and a biological
response can be identified earlier. If, for instance,
a maximum biological response is obtained

at a low dose level well before toxicity,

the therapeutic index of the compound will

be higher and the capacity to advance it into
further clinical studies boosted. CTA can analyse
sponsors’ pre~clinical trial data and quickly offer
impartial recommendations on study structure,
strategy, tactics, benefits and budgets.
Over-the-horizon thinking often saves significant
money by anticipating problems and blind alleys
before they arise, and adds value to early phase
clinical trials that look likely to go to phase two
or three trials and even on to commercialisation.

Total clinical trials funding revenue is shown
in the table below, not all of this revenue is
attributable to the purchase of PET machines
with Initiative funds.

Cancer Trials Australia: Clinical trials
funding revenue

2007 2006 2005
Clinical S4 $3.5 §2.5
trials funding  million million million
revenue
Sources:

Discussion with Andrew Giddy, Nucleus
Network CEQ 06/03/09; updated 09/09/09

Nucleus Network and Cancer Trials
Australia Annual Reports

CTV reporting information, provided by DIIRD

Nucleus Network website:
http://www.nucleusnetwork.com.au
Cancer Trials Australia website:
http://www.cancertrialsaustralia.com/
indexnav.asp
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Case study 6: Facility for Advancing
Water Biofiltration3® (FAWB)
Background

The Facility for Advancing Water Biofiltration
(FAWB) is a joint venture research facility
between Ecological Engineering Holdings
Pty Ltd (EEH) (now part of EDAW Australia)
and Monash University. It was established
in 2005 with the support of $1.46 million
in funding from the third round of the STI
Infrastructure Grants Program. FAWB aims
to provide better and safer solutions for the
on-site treatment and management of
stormwater through improved

water biofiltration.

Water biofiltration is the process of improving
water quality by filtering water through
biologically influenced media to remove
pollutants. Water biofiltration helps to protect
the environment and provides for a valuable
alternative source of water for cities when
potable water is not required. Bringing together
partners and investors from the public and
private sector, the FAWB aims to provide proof
of concept by developing and field-testing a
range of biofilter systems that can be applied
to specific market-based needs, to demonstrate
the successful application of stormwater
biofilter technologies and facilitate industry
wide adoption and implementation of

the technology.

Funding developments and outcomes
FAWB received $1.46 million over three

years in round three of the STI Infrastructure
Grants Program towards the design and
demonstration of second generation biofilters.
During the first two years, Initiative funds
formed the majority of total program funds.
Aside from Initiative funding, FAWB was
supported by approximately $650,000

in funds from the consortium members,
Monash University and EEH. This initial funding
boost was vital to set up the FAWB and allow
it to demonstrate ‘proof of concept’ for the
application of biofilter stormwater technologies.

FAWB established agreements with seven

FAWB collaborators (listed in the table below)
at the onset of the research program and novel
biofiltration systems were built by FAWB's
collaborators in consultation with FAWB across
18 sites in Melbourne, Brisbane and Sydney.
These demonstration sites allowed collaborators
to assess facilities and gave them confidence

to proceed with the adoption of innovative
biofiltration technologies. In 2008, FAWB
deepened collaboration with Melbourne Water
and Brisbane City Council and, in total,
$550,000 has been committed by local councils
and industry for additional projects in the future.

3 Formally known as the Australasian Facility for Stormwater Biofilter Technologies



FAWB collaborators with

established agreements

+ Landcom NSW

« Manningham City Council
+ Melbourne Water

+ VicRoads

Brisbane City Council
Auckland Regional Council

Adelaide & Mount Lofty Ranges Natural
Resources Management Board.

Source: FAWB Final Report 2005-2008

During 2007 and 2008 FAWB embarked on

an extensive schedule of presentations to the
industry and conducted a series of workshops,
seminars and public lectures. The return from
this expansive research communication and
adoption campaign is beginning to be felt with
industry-wide implementation of biofiltration
technologies and as FAWB began to establish
collaborations with international and commercial
partners. FAWB has now received $330,000

in funding from the Jewish National Fund to
trial biofiltration systems in Kafer Saba near

Tel Aviv, Israel. Singapore’s Public Utilities Board
built its first biofilter in 2008 and it has drawn
great interest in the potential of this technology
in protecting Singapore’s waterways amongst
industry and political leaders in Singapore.

There are now three demonstration projects
in Singapore and FAWB has assisted in the
development of a similar research facility in
Singapore with initial funding of $3.7 million
from the Singapore Government. FAWB is
expected to receive approximately $500,000
in funding over the next five years to provide
ongoing advice and research collaboration

in Singapore. FAWB is also now working with
Water Harvesting Industries Ltd to develop
and commercialise stormwater harvesting
systems under the name Envis Systems.
Monash University will receive royalties from
products sold. Further commercial partnerships
are also in the pipeline for the development
of greywater biofilters.

Research output, collaborations

and recognition

In addition to the commercial and public good
outcomes achieved, research at the FAWB has
also generated scientific outputs regarding the
true role of vegetation in biofilters and how to
overcome treatment efficiency problems related
to the intermittent nature of stormwater.
During the first three years since its
establishment, FAWB researchers have also
been involved in either editing or writing
chapters for 13 books, and published

12 technical reports, 63 conference papers
and 48 refereed journal articles. FAWB has
also graduated seven PhD students including
one who was nominated for the 2007 River
Symposium Young Water Scientist Award.
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FAWSB is also notable for the large number

of international collaborations it has been

involved in. Its research has generated

significant international interest. In addition

to the Israeli and Singaporean collaborations

discussed above, FAWB has engaged in

collaborations with researchers from Sweden,
the United Kingdom, France, the Netherlands,

Serbia and Montenegro and Austria.

Recent notable collaborations include:

- joint research into biofilters in cold water
climates with academics at Luled University of
Technology in Sweden which was presented at
the Novatech 2007 conference in Lyon, France

« collaborations with researchers at the

National Institute for Applied Sciences of Lyon

(INSA de Lyon) in France including research

into the clogging of biofilters, participation

in workshops at Monash by INSA de Lyon

scholars and the proposal of a Monash

University researcher to act as an external

expert on a biofiltration project in France

the development of a pilot study in Israel

for stormwater harvesting and recycling with

The Hebrew University of Jerusalem in
Tel Aviv (mentioned above)

assisting the Singapore Department of the
Environment and Water Resources in planning
for a research and industry group on water
sensitive design similar to FAWB, and assisting
the Public Utilities Board of Singapore to
develop a pilot stormwater harvesting project
(mentioned above).

Further to the collaborations established
internationally, FAWB has achieved a high
level of recognition within Australia.

Both Melbourne Water and Brisbane

City Council now require stormwater filters
be built to FAWB's specifications. Its biofilter
technologies are now the industry standard
across Australia.

Sources:
Discussion with Ana Deletic from FAWB
on 10/03/09; updated 22/09/09

FAWB Annual Reports; FAWB Survey return

FAWB website: http://www.monash.edu.au/
fawb/index.html

Business Victoria website:
http://www.business.vic.gov.au/BUSVIC/
STANDARD//PC_63173.html



Case study 7: Innovative Foods Centre
The Innovative Foods Centre (IFC) was
established in 2002 and has since been
recognised as a crucial component of Food
Science Australia’s capabilities and research
portfolio. The centre was established by

Food Science Australia (a joint venture between
CSIRO and the Victorian Government),

in collaboration with processing technology
specialists in leading Victorian universities,
including the University of Melbourne and
Swinburne University of Technology and CSIRO’s
Food Futures Flagship, as consortium partners.
The IFC has attracted national and international
acclaim for its role in new emerging food
processing technologies. Scientists at the Centre
research novel ‘fresher’ foods and foods with
improved sensory and nutritional attributes
using a range of emerging food processing
technologies, including:

+ high pressure processing

« ultrasonics

* pulsed electric field

« cool plasma microwave

- advanced separations.

The IFC houses a world-class pressure-assisted
thermal sterilisation plant, which combines mild
heat with high pressure to guarantee better,
fresher and safer food products. This plant was
the third of such facilities in the world, and offers
opportunities to develop and deliver new and
high-quality food products to Australia’s local
and export markets.

Initiative funding of $2.81 million was

awarded to the IFC under round one of the STI
Infrastructure Grants Program. Further funding of
$3.5 million over three years was awarded under
round three of the Program. The second STI
Infrastructure Grant provided funding for capital
equipment and seed funding for associated
human infrastructure, enabling a step change

in R&D and industry engagement in the area

of novel processing technologies.

Leveraging of funds

It was originally envisaged that the IFC would
generate co-investment of around $4.7 million
over its first three years of operation.

This co-investment forecast was exceeded

with actual co-investments totalling

$9.84 million (as outlined in the following table).
The total investment in the program was around
$19.6 million, $13.3 million in cash contributions
and $6.28 million in in-kind investment.

In 2007-08 actual project income was around
$5.8 million, with forecast project income

of $4.5 million from 2008-09 onwards.

Industry and related companies are continuing
to provide strong support for the program
through projects utilising the new infrastructure.
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Breakdown of actual project income by funding source

Funds attracted to the centre Number of

contracts

Research grants received by source:

Amount

(S 000)

« Victorian Government 7 470
« Australian Government 41 5,350
« Victorian industry 15 1,183
« interstate industry 6 229
« other Australian (e.g. philanthropic groups) 1 36
- overseas industry. 5 536
Total' 75 7,804
Contract research, consulting and

collaborative research:

« Victorian industry 35 754
« interstate industry 9 559
- overseas industry 19 660
« Australian Government. 3 92
Total? 66 2,065
Total 141 9,848

1. Total of research grants; includes Victorian Government,
Australian Government, food industry research bodies,
eg: Dairy Australia, Horticulture Australia, Meat & Livestock Australia
and Geoffrey Gardiner Foundation

2. Direct private sector funding

104

Commercialisation outcomes

There have been a total of seven
commercialisation outcomes from research
undertaken by IFC. Three of these have utilised
High Pressure Processing (HPP) for fruit products,
avocado products and cooked egg products.
The remaining four commercialisations have used
ultrasonics for applications in sauces, dough,
vegetable processing and waste treatment.

One highlight of the project is the emergence

of a new high pressure processing industry in
Australia, with three industrial plants installed

in Victoria, Queensland and South Australia
during 2007-08. This has resulted in commercial
investment exceeding $5 million. New high
pressure products now exist in retail, food service
and food manufacturing. These include avocado,
fruit, juice, seafood products and egg products.
The IFC estimate that by 2015 the market value
of high pressure products manufactured in
Australia could be $60 to $70 million.

Considerable engagement has been occurring
with over ten food companies in developing
new high pressure processed products and
product concepts. These companies may have
contract processing undertaken by current high
pressure operators or alternatively will establish
new plants in Australia. The IFC has enabled
food companies to innovate in high pressure
and other technologies through underpinning
scientific research, access to industrial pilot plant
facility for product prototyping and new product
market testing and by facilitating the commercial
launch of new products.



Commercialisation outcomes: Donny Boy Fresh Food Company Pty Ltd

Donny Boy Fresh Food Company was a spin off company from a project undertaken by the IFC with food growers
from Northern Victoria who were developing value adding ideas for ‘out of specification’ sized and ripened fruits.

Donny Boy is a Victorian company, located in Derrimut in Melbourne’s west in a purpose built state-of-the-art HPP and food
processing facility. It was established in 2006 and has been manufacturing HPP products since early 2007. Their first commercial
product, an apricot, peach and apple mix for yoghurt was the world’s first HPP fruit product used in the dairy industry.

Donny Boy has developed a product, Preshafruit, which is pressurised cold using High Pressure Processing rather than
traditional preservation techniques such as cooking, heating or the addition of preservatives. Preshafruit provides health

benefits to consumers because it has improved retention of nutrients compared to heat pasteurised fruit and juices.

Donny Boy currently employs six staff and has revenues in excess of $1.5 million, of which $0.5 million is export revenue.

Scientific output and engagement outcomes
The IFC has been responsible for a significant amount of scientific output as well as engagement
with community and industry. Some key figures are shown in the table below.

Innovative foods: Key figures

+ 119 conference papers at national, international conferences, workshops, industry days etc

- eight provisional patent applications

+ 28 peer reviewed scientific papers and eight books, book chapters and book reviews

« 17 articles in trade magazines and 29 items related to IFC activities in national/regional press, radio, television and web pages

16 open days/conferences/launches/demonstrations, attended by more than 600 delegates highlighting IFC activities
and achievements

12,260 IFC website hits

enquiries from 82 different companies related to the suitability of technologies to their company’s needs.

Over 40 demonstrations of emerging technologies were conducted to single or small groups of companies, university
undergraduate students and other visitors to Food Science Australia

six awards to IFC staff for emerging technologies projects and related achievements
collaborations with more than ten Australian university departments and three international universities in the
co-supervision of 23 students engaged in emerging technology projects with 17 having completed their projects

proceedings of the Third Food Innovation Emerging Science, Technologies and Applications (FIESTA) conference 2006,
published as a special issue of the international peer reviewed journal Innovative Food Science and Technologies
(Vol 9 No 2 2008).

Sources:
Discussion with Kees Versteeg on 26/02/09; updated 10/09/09

STl Initiative Final Review Survey — Innovative Foods Centre Response
Reporting information, provided by DIIRD
Donny Boy Preshafruit website: http://www.preshafruit.com.au

IFC website: http://www.foodscience.csiro.au/innovfoods.htm
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Case study 8: Research Centre for
Advanced By-Wire Technologies (RABIT)
Background

The Research Centre for Advanced

By-Wire Technologies (RABIT) was developed
as a cooperative research facility between
Pacifica Group Technologies, at the time a
leading Australian manufacture of vehicle
braking systems, and The University of
Melbourne as the two major nodes.
Swinburne University of Technology also
collaborated in the venture. Its vision was to
establish a world class cooperative facility for
motor vehicle dynamics research — by-wire
technology was seen as a major development
in the automotive industry and other industries,
as it had been in the aeronautical industry.

By-wire technology involves using electronics

to replace functions normally performed by
mechanical connections and hydraulic controls.
The technology would enable devices to become
lighter and more efficient.

The consortium received $4.7 million in
funding from the second round of the Initiative.
After some initial success over the first few
years of operations, the project suffered as a
result of the acquisition of Pacifica Group by
the German company Robert Bosch and the
decision to pursue by-wire research activities
out of Germany based on Bosch technology.
The capability built up within Pacifica was lost.

Slower than expected uptake of by-wire
technologies in vehicles by global automotive
manufacturers also resulted in lower demand
for the technology than originally expected.

However, the infrastructure and skills established
at the University of Melbourne node as part of
the Initiative funding have continued to operate,
and have enabled research and educational work
to continue in the mechatronics field. It has also
enabled further collaborations to form with the
private sector.

Funding

The $4.7 million in funding through the Initiative
was supported by funding from the consortium
members. Whilst participating in the project,

it has been estimated that Pacifica Group
provided about $9 million in funding

(cash and in-kind) towards the project.

The University of Melbourne has been able
to attract several research grants in the area,
including an ARC Discovery grant, estimated
to have totalled about $0.65 million.



Outcomes

Although the Pacifica Group's involvement
in the project has ceased, it still managed
to generate around $4.0 million in revenue
from General Motors in the United States.

Initially, the cooperation enabled masters and
PhD students to work with Pacifica in researching
new technologies. Five PhD students completed
their studies on RABIT projects and are now
utilising these skills in Australia in companies
such as BAE Systems.

The centre has also allowed a number of final
year engineering students to conduct projects
in the mechatronics field. Research output has
included five refereed journal articles and

13 refereed conference papers. There have
also been international academic collaborations,
including one with Professor Karl Hedrick
from University of California Berkeley,

and Dr Sven Dominka from the Technical
University of Munich. There has also been

a number of visiting international students.

The skills developed as part of the Initiative
project have enabled The University of
Melbourne to work with other companies,
including ANCA, a machine tooling company,
and Virtual Sailing who have jointly developed
the first commercial sail boat simulator.

The infrastructure and equipment continues

to provide opportunities for students to
undertake industry based projects. It is reported
that research projects utilising the equipment are
some of the most sought after projects amongst
final year engineering students. The Centre is
also pursuing other emerging opportunities
with industry.

Although the Initiative project did not
proceed as planned due to external factors
and the outcomes expected did not materialise,
the project has still delivered useful outcomes.
When the major industry partner withdrew
from the project, equipment and expertise
was retained by The University of Melbourne.
This has enabled the project to continue to
develop skills in advanced technology areas
through offering PhD, Masters and honours
students the opportunity to work in this
emerging technology.

The skills and expertise within The University
of Melbourne have also been used in
collaborations on an international scale.

This highlights the benefit of partnering with
research institutes, as although commercial
products may not materialise, other benefits
still result, such as improved skills development,
strengthened collaborations and increased
Australian Government research grant funding.

Sources:
Discussions with Dr Chris Manzie and
Maden Patel — updated 10/09/09

RABIT reporting information, provided by DIIRD
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Case study 9: REDLab and Collaborative
Optical Leading Testbed (COLT)
Background

CEQS Pty Ltd initially focused its business on the
development of broadband telecommunications,
opto-electronics, and electronics products.

In 2000, as part of the first round of STI
Infrastructure Grants, CEQS received funding

to establish a Rapid Engineering Development
Laboratory (REDlab). The facility provides open
access to the latest test instruments for small
and medium sized enterprises, universities

and Co-operative Research Centres. It also
provides access for larger companies at a

small fee, but the majority of users are

smaller sized companies.

The high cost of the testing instruments
creates a significant barrier for smaller
companies. Investment in test equipment is
capital intensive, but any small company is
likely to only have low utilisation of the assets,
which is typically only required for around

10-15 per cent of the duration of a project.

An open access facility removes this investment
barrier, and allows many smaller companies

to test and develop products.

CEOS developed a Passive Optical Network
(PON) system to provide ultra broadband
communications and services, up to 400

times faster than current broadband services.
This led to its partnership with Hitachi, and

the subsequent establishment of a domestic
Collaborative Optical Testbed (COLT) in Ballarat.
COLT was supported by the second round

of STl Infrastructure Grants.

Through COLT, CEOS is able to deliver ultra-high
speed data and internet access to students and
staff at the University of Ballarat, and provide test
facilities to highlight the benefits of PON systems
to state and local governments and industry.

This was the first fibre to the home network
deployment in Australia. Such high speed
information transfer provided opportunities

for new business ventures, whilst also improving
the efficiency of existing businesses.

Funding

REDIab

In 2000, as part of the first round of

STl Infrastructure Grants, CEOS received

$2.75 million in funding to establish a Rapid
Engineering Development Laboratory (REDIab),
matched by $2.75 million in funding from

its Foundation Members Redcentre, Pacific
Broadband Networks, Nokia and the Australian
Photonics CRC. Australian Government funding
through the Test-IT program of $210,000

was also received. Agilent also contributed

to the establishment of the facility through the
provision of test equipment (around $800,000).

Dr Jonathan Spring, CEO of REDIab, indicated
the Initiative funding was a major contributing
factor to securing funding from consortium
partners and other investors, and played a

key role in the establishment of the facility.

Since receiving the Initiative funding, REDlab
has leveraged a total of $7.35 million in funding
from other sources (to June 2008). This has
supported the ongoing operation of the facility,
as well as manufacturing its testing equipment.

Importantly, the facility is sustainable and is self
funding (noting that CEOS does provide some
subsidy to the facility to ensure it is open access).



coLt

As part of round two of the STI Infrastructure
Grants Program, the COLT project received
$4 million in funding from the Victorian
Government. The Initiative funding was able
to leverage around $11 million in investment
from founding partners Ballarat City Council,
University of Ballarat, Swinburne University of
Technology, Victoria University, RMIT and the
Australian Telecommunications Co-operative
Research Centre and other Associate members.
To June 2008, the project has reportedly
leveraged a total of $14.5 million,

including equipment and services upgrades.

Outcomes

REDIlab

As a result of the REDIab facility, CEOS has

been able to develop a number of products,
generating IP and commercialisation opportunities.
It was reported that around $100 million in
exports had been generated to June 2008 from
products CEOS has developed using the REDlab
facility (estimated to be around $120 million

as at February 2009) and over 150 jobs.

The use of the facility by industry and
universities has meant that they too have
been able to develop their products and
capture commercialisation opportunities.
Products that have been developed using
the REDIab facility stretch across a range of
industries and applications, including broadband
network equipment, vehicle traffic classifiers
and counters, industrial computers, photonic
instruments, diagnostic equipment and
other high tech instruments.

coLT

The demonstration of the Passive Optical
Network successfully demonstrated the
technology and its benefits. This led to significant
international interest in the technology, which
ultimately saw Hitachi invest $10 million in CEQS
to pursue further commercialisation activities.

The success of COLT has seen a number of
similar trials conducted in other jurisdictions,
including Thailand, New Zealand and Tasmania
(Thai COLT, NZ COLT and TasCOLT, respectively).
These trials have continued to provide
commercial opportunities for original consortium
members, particularly with the forging of

a strong relationship with the Tasmanian
Government. The TasCOLT project has been
chosen by the Australian Government through
the National Broadband Network project to
become the first mainstream fibre-to-the-home
network in the country.

It has been reported that over $40 million
in exports have been generated as a result
of the COLT project, and the demonstration
of the technology.

Sources:
Discussion with Dr Jonathan Spring
— updated 09/09/09

REDLab and COLT websites:
http://www.ceosindustrial.com.au/
redlab/redlab.htm

http://www.ceos.com.au

REDIab and COLT reporting information,
provided by DIIRD
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Case study 10: Small Scale Technology Cluster
Small scale technology involves engineering

at a molecular scale. The Small Scale
Technology Cluster (SSTC) Ltd is intended to
build upon Victoria’s biotechnology, polymer
microfabrication, pharmaceutical, food
packaging, automotive, defence and health
industries to create new business opportunities,
services and products. SSTC represents
collaboration between key stakeholders:
universities, industry and other research groups.
It is intended to address market failures in the
provision of prototype services and low volume
manufacturing facilities. The key objective of the
project is to create a cluster of new small scale
technology manufacturing-based industries in
Victoria that further expand upon the existing
manufacturing resources of the State.

Small Scale Technology Cluster activities

« identifying projects which can build
on/utilise the microfabrication cluster
to develop prototype and preferably
manufacture of high value products

+ continue activities with identified

projects in order to create momentum,

build partnerships with industry and
government and bring into the cluster
people and equipment capable of
long-term legacy

continually, in a reactive and proactive

manner, identify and support further
projects to enhance the cluster

attract businesses, large and small,

to co-locate and grow in an environment
of co-operation, collaboration and
shared learning.

SSTC was provided with $3.5 million under
Round 3 of the STl Infrastructure Grants Program
as part of a project with an estimated total value
of $9 million. This funding has been used to
fund the administration of the cluster and to
purchase resources that the cluster participants
can utilise.

Founding consortium members

MiniFab Pty Ltd
Defence Science and Technology Organisation

CSIRO, Molecular Science

Amcor Australasia

Monash University

The University of Melbourne

TNA

Australian Advanced Technology Enterprise Centre
Caribbean Park

Wilkore

Biota

Swinburne University of Technology

SeerPharma




Commercialisation objectives

and outcomes

The aim of the SSTC is to transition

small technologies developed in the micro,
nano and bio fields into manufacturing
processes focused on products and services.
These technologies include polymer
microfabrication, silicon micromachining,
deposition, bonding and diffusion,

sensor and electronic systems,

bio manufacturing, drug delivery

and combinatorial chemistry.

MiniFAB, a foundation member of the SSTC,
is demonstrating success in developing a
manufacturing process. Having researched,
developed and fabricated a unique tear fluid
diagnostic biochip, the company has recently
signed a long term contract for the mass
manufacture of the device with a US

based company.

Current status

For the financial year 2007-08 there were

27 member businesses at the Caribbean
Business Park location of SSTC. The largest

of these businesses include MiniFAB, Catapult
Innovations, Advent Pharmaceuticals, Aortech,
Ecowise and Daintree. These businesses employ
150 people and have annual revenues of $11.2
million (of which 77 per cent is export driven).

The SSTC funding model is based upon
collecting a percentage of the rental fee paid
by its member businesses. While this provides
funding to continue its activities it does not
provide the resources required to make any
future ‘step change’ technology investments.

Future direction

The SSTC is currently focused on expanding

its cluster, promoting small scale technologies,
stimulating technology take-up through a
program of grants and facility access, developing
prototyping manufacturing and ‘product
realisation’ capabilities, facilitating networking
through conferences, seminars and workshops,
instigating and developing new projects

and providing a focus for other leveraged
funding. These objective are closely aligned
with the Victorian Government's Victorian
Nanotechnology Statement, launched in
February 2008 by the Minister for Innovation.

Sources:

Discussion with Michael Wilkinson,

Small Technologies Cluster and Erol Harvey,
MiniFAB, 04/03/09, updated 09/09/09

Project reporting information provided by DIIRD

STC website: http://www.stc-melbourne.com
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Case study 11: Victorian Centre for
Advanced Materials Manufacturing
(VCAMM)

The Victorian Centre for Advanced Materials
Manufacturing (VCAMM) was established
in 2002 with the aim of creating ‘positive
outcomes’ for Victorian manufacturing by
working with Small to Medium Enterprises
(SMEs) that either work in or demonstrate
the potential to join Australia’s advanced
manufacturing industry.

Brad Dunstan, founding and current
CEO of VCAMM, notes that:

Driving the VCAMM team was a fundamental
belief that Australia’s future as a manufacturer
of first resort was totally dependent on its
shift from cost-down manufacturing to
knowledge-based manufacturing.

VCAMM's objective was to strengthen its clients’
businesses by assisting their development and
uptake of leading edge science and technology
through the development, brokering and
facilitation of collaborative research projects.

To this end, VCAMM brings together researchers
from four leading Victorian universities and
CSIRO with industry end users, fostering
innovation through ongoing relationships.

VCAMM was established in 2001 with Round 2
STl Infrastructure Grant funding. VCAMM initially
involved researchers from CSIRO and Monash
and Deakin Universities but following additional
funding through the Round 3 STl Infrastructure
Grants Program, the Centre also incorporated

La Trobe and Swinburne Universities.

The Centre has developed ongoing relationships
with industry, including companies contracted
to international manufacturers such as Boeing,
Eurocopter and Airbus. VCAMM is a not for
profit company funded through the inputs of
research providers, industry participants,
royalties and membership fees, and from the
Victorian Government, including Initiative and
other State funding.



The success of VCAMM is embedded

in the following:

1.That a considerable number of SMEs
are now operating on world markets in
competition with other businesses in the
advanced manufacturing sector that were
considered to be better placed to provide
for the needs of their customers.

2.That Australia’s reputation as a provider
of advanced manufacturing ‘know-how’
has been enhanced.

3.That VCAMM personnel are now
routinely invited to address international
forums, more often than not to present
case studies involving successful outcomes
with their clients.

4.That international and multinational
companies are utilising the technology
and skill-sets developed by Australian
SMEs in collaboration with leading research
organisations and industry end-users through
nurturing and facilitation by VCAMM.
Among these are Boeing, Eurocopter
and Airbus.

In overview, VCAMM has achieved the
following quantifiable results

VCAMM: Key figures

VCAMM has been responsible for:
+ more than $250 million in research generated

- the creation of new SMEs valued at more
than $25 million
the funding of more than 20 PhD scholarships

the creation of more than 75 new
highly-skilled jobs

funding for research equipment
of more than $7 million.

Leveraging funds from a variety of sources
From an initial allocation of $5 million of
Initiative funding delivered under Round 2

of the STl Infrastructure Grants Program and

a further $5 million allocation under Round 3,
VCAMM has been able to generate significant
amounts of leveraged funds from a variety

of sources. The total value of cash and in-kind
contributions to VCAMM by July 2008 was

just under $50 million, including contributions
from industry partners, research institutions
and Australian Government funding

(through LIEF and ARC Linkages project funding).

Additionally, VCAMM has leveraged substantial
additional funding to Victoria by playing an
integral part in the creation of two national
Cooperative Research Centres (CRCs) and

the decision to headquarter them in Victoria.
They are the Cooperative Research Centre for
Advanced Automotive Technology (AutoCRC)
and the Advanced Manufacturing Cooperative
Research Centre (AMCRC).

AutoCRC, which received $38.3 million in
Australian Government funding, was created
in December 2005, as part of a national
strategy to secure Australia’s position in the
global automotive industry. Eight vehicle
and component manufacturers, two state
governments and ten research institutions
participate in the AutoCRC with a total
investment in research and training of

$100 million over seven years.
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AutoCRC, is tasked with delivering outcomes
that will directly enhance the viability and
sustainability of the Australian automotive
industry, through:
- reduced concept-to-product cycle times
« improved manufacturing flexibility
and efficiency
+ new material systems to meet the
challenges of weight reduction, increased
safety and enhanced functionality
« improved air quality and reduced
consumption of fossil fuels
safer, crashworthy vehicles and intelligent
products and systems for increased
comfort and performance with minimum

driver distraction.

VCAMM also played a significant part in

the creation of the recently approved AMCRC.
Based in Victoria, AMCRC is a national industry
led CRC that will focus on developing next
generation technology platforms, processes
and human resource capabilities. The aim is to
facilitate the transition of local manufacturing
from "traditional’ to 'knowledge based’
Manufacturing. The AMCRC will help position
the industry to be successful through developing
and implementing advanced manufacturing
process technologies underpinned by

materials science.

AMCRC, has attracted funding commitments
from the Australian Government of $35 million
and from Victorian and interstate industry
partners of $21 million. VCAMM is one of three
industry partners and has committed $7 million
over the seven years. VCAMM acts as a ‘portal’
for industry and in particular small to medium
enterprises (SMEs) to engage with the AMCRC.
The portal model allows Victorian manufacturing
SMEs to leverage Australian Government funding
through VCAMM'’s engagement with AMCRC.

In addition VCAMM has received additional funds
from DIIRD to support Victorian SME projects.

The AMCRC has secured in-kind commitments
of 174 FTE staff, with 70 to be provided by
industry and 104 from R&D providers. The total
value of this in-kind contribution is estimated
at $44 million, bringing the total value of
contributions to the AMCRC to more than
$100 million, much of which will be spent

in Victoria.



Preparing SMEs for modern manufacturing
Australia’s future as a manufacturer is dependent
on its shift from ‘costdown manufacturing’

to 'knowledge-based manufacturing’.

Through ongoing liaison and support VCAMM

is supporting a number of manufacturing SMEs
to undertake this shift. Some examples of this
support are contained below.

Quickstep Technologies

VCAMM has assisted Quickstep Technologies
to accelerate and qualify their novel technology
with the help of Victorian research institutions.
In 2002, Quickstep Technologies was a small,
under-capitalised business with an idea that
could have a major impact on the defence,
civilian aerospace and automotive industries.
However, it needed assistance to move the
technology forward to the point where
industry end users would be interested.

The company had developed a highly efficient
process for manufacturing structural-grade
carbon fibre composites. Traditionally, such
composite structures are manufactured in

very large, heated pressure vessels called
autoclaves, as used in aerospace and

Formula 1 car racing. These vessels use
high-pressure nitrogen gas to transfer heat

to the resin in composite parts. As such the
manufacturing process is slow, capital-intensive
and expensive to run. This aspect of production
is a key factor in limiting the uptake of
composite materials into the civilian

aerospace and automotive sectors.

By contrast, the Quickstep technology is an
‘out of autoclave’ process curing the resin in
composites using low-pressure fluid in a closed
loop system. As well as being around six times
faster the Quickstep Technologies process has
been shown to deliver the following cost savings
when compared to the autoclave process:

- reduced materials cost by 21 per cent

» lowered tooling investment by 62 per cent

- reduced capital investment by 62 per cent
lowered layup, bagging and curing labour
25 per cent

- reduced energy costs by 80 per cent.

To aid Quickstep Technologies in undertaking
fundamental research to develop the technology,
VCAMM secured Victorian Government funding
and engaged the Composites Group at Deakin
University to conduct multi-theme research on
the process. The results showed the Quickstep
Technologies process capable of producing
materials equal to or better than those cured in
autoclaves in areas including bonding, longevity,
surface finish and energy absorption.

The project work and independent validation
assisted Quickstep Technologies listing on the
Australian Stock Exchange. Parties interested

in the technology include Boeing and Airbus.
The research group at Deakin University published
a number of internationally recognised papers,
and has participated in the registration

of multiple tube making technology patents.

In addition to maintaining equity in the company,
VCAMM has assisted in the attraction of new
capital investment. VCAMM continues to receive
a royalty stream from Quickstep Technologies.

3 As at 08/09/09, http://www.commsec.com.au
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HARD Technologies

VCAMM assisted HARD Technologies, a start

up company led by one of Australia’s leading
heat treatment experts, to develop and prove

a new way to infuse 'hard coatings’ onto steel.
The Hard Technologies Duplex Surface Treatment
(DST) uses a relatively low temperature fluidised
bed furnace to infuse hard surface materials
onto softer base materials.

VCAMM's materials engineers evaluated the
process and found a substantial improvement in
coated material performance and large potential
savings in capital equipment and operating costs
were possible. VCAMM secured both Victorian
Government support and Australian Government
funding, and is also investing its own funds into
HARD Technologies and helping the company
through the commercialisation process.

During the product development process,

the HARD process demonstrated the ability

to deliver improved wear resistance, reduced
temperature distortion, faster cycle times and
greatly reduced running costs.

VCAMM is now further contributing to HARD
Technologies’ success by negotiating joint
ventures for the marketing of the HARD DST
process and associated dedicated furnance
hardware in license agreements and joint
ventures across the globe.

MicroHeat Technology

MicroHeat Technologies Pty Ltd is a young,
successful Australian private business focusing on
commercialising new highly-advanced rapid fluid
heating systems for both domestic and industrial
applications. The technology is proprietary
(patent protected) in over 52 countries — it saves
energy, water and greenhouse gas emissions.
The global market potential is enormous and
has already been recognised by the Victorian
Government through funding grants and by
support from VCAMM.

The MicroHeat Technology methodologies

will create a paradigm shift in the way industry
and society thinks about heating water
(industry creative disruptive technology).

The electrical instantaneous hot water system
(EIWH) relies on the conductivity of the water.
The water is energised (heated) via inert
electrodes in the water stream. It incorporates
a microprocessor based control/feedback loop
that delivers absolute outlet temperature control
at any flow rate or fluid input temperature
accurate to (+/- 1.00C). The microprocessor
calculates the exact energy required to heat the
water to the set temperature. This results in key
functional and commercial differentiation from
current ‘instantaneous’ hot-water systems.



In helping MicroHeat develop its technology
VCAMM has invested in the company and
assisted in the attraction of new capital
investment. VCAMM wiill continue to provide
ongoing business advice and product
development support with the intention of
exiting once the company and technology
are established in the marketplace.

Jim Griffin, CEO of Diver Consolidated
Industries which invested in MicroHeat

Technologies argues that while its investment

took his company outside its normal area
of business, it fitted its strategic objectives:

Sources:
VCAMM annual report

Quickstep Technologies website:
http://www.quickstep.com.au

VCAMM website: http://www.vcamm.com.au

Discussion with Brad Dunstan, VCAMM CEO
on 20/02/09; updated 21/09/09

Discussion with Mark Trigg, AMCRC CEO
on 03/03/09

VCAMM reporting
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Case study 12: Victorian Centre

for Oral Health Science

Background

The Victorian Centre for Oral Health Science,
led by Professor Eric Reynolds, is both a research
centre investigating problems in oral health and
a provider of commercial services to the oral
health industry. In 2003-04, the Centre received
$3.5 million in funding through the second
round of STI Infrastructure Grants for expansion
of the centre and new equipment. This funding
created a snowballing effect, resulting in the
Centre receiving a total of around $120 million
in funding from the Australian Government
($22 million through the CRC Program) and
international companies and a second round of
STI Infrastructure funding. The Oral Health CRC
was awarded an extension for a full second term
of operation in August 2009 and will receive
$31.6 million in new Australian Government
funding through the CRC Program.

Commercial outcomes

The Centre has, in collaboration with its

private partners, developed and commercialised
a number of new technologies. One product that
has achieved considerable commercial success

is Recaldent. Recaldent is the trademark name of
the nanocomplex CPP-ACP which is formed from
the protein found in cow’s milk. It can repair
early tooth decay, prevent tooth enamel loss,
and protect oral soft tissues, as well as providing
other oral health benefits. While Recaldent

was originally produced commercially in 1998
before Initiative funding was received, the grants
have helped the Centre to develop a new form
of Recaldent and new delivery mechanisms

to substantially expand the range of products
available which include Recaldent as an

active ingredient.

The Centre’s commercial partner, Cadbury
Enterprises Pty Ltd, and its sublicensees now
produce a variety of products which include
Recaldent as an active ingredient including
sugar-free gum, toothpastes and professional
dentistry products. Recaldent is exclusively
produced in Scoresby, Victoria and global
sales of products incorporating Recaldent
now exceed US$300 million. Royalties received
from the new technologies are reinvested in
the Centre’s research efforts.

One recent commercial success for the Centre
which utilises Recaldent is Tooth Mousse Plus.
Tooth Mousse Plus is a water-based topical
creme applied to the teeth and gums which
combines Recaldent with fluoride via a new
method of fluoride delivery developed at

the Centre. In trials undertaken by the Centre it
was found that the combination of fluoride and
Recaldent allowed the créme to penetrate more
deeply into the tooth and be more effective at
remineralising decay-damaged teeth by replacing
lost calcium and phosphate than a creme with
Recaldent alone. Following the success of trials
undertaken by the Centre, the product was
developed and commercialised in collaboration
with private partner GC Corporation. It was
launched onto the Australian market in October
2006 and on to the United States market

in 2007. Tooth Mousse Plus is now a market
leading product in both countries.



Research into new uses for Recaldent at the
Centre continues. A major new sub-licensing
agreement was recently signed with Meiji
Dairies Japan and in April 2009 a new line of
ultra-treated milk with added Recaldent was
launched in Japan. This new product line is
expected to significantly increase the volumes
of Recaldent manufactured in Victoria and
boost exports.

Professor Reynolds says Initiative funding

was crucial in allowing the Centre to undertake
the research that could show potential private
partners the benefits from the development of
the above products. This was facilitated further
by another $4 million Initiative grant which
enabled expansion of the Centre and provided
a major push towards the commercialisation

of the products.

Organisational growth and recognition
Since first receiving funding under the Initiative,
the Centre has also experienced rapid growth
and undergone an enormous change in the
culture and attitude of its researchers,

with a heightened awareness of demonstration
and commercialisation of new technologies
within the research and development,
demonstration and commercialisation

(RDDC) spectrum. Researchers are realising

the value in the patenting of new technologies,
rather than simply seeking to immediately
publish all research findings. This realisation is
likely to provide further opportunities for the
commercialisation of products within Victoria.
There has been such a shift in attitudes and
culture that the Centre now has multiple
employees who are responsible for ensuring
intellectual property is retained.

The number of staff in the Centre has grown
from around 20 in 2003 to over 108 people
today. Dental students, who are typically
attracted into practising dentistry because of
the lucrative remuneration, are being retained
in research roles, whilst past graduates are
returning in order to complete research PhDs.
The success of the Centre can be measured

by the performance of the department on a
national and international level. A University

of Melbourne survey ranks the Centre as the
number one for oral health in Australia. It is also
ranked as the number three oral health research
centre globally, the only university department
to rank in the top five globally.

Future prospects

In addition to past and present commercial
successes like Recaldent and Tooth Moose Plus,
current research at the Centre has the potential
to generate further commercial successes and
generate wider public benefits in the future.
Research into ‘smart fillings’, nanoporous
white tooth fillings, which include Recaldent
and fluoride to protect the surrounding areas
of the teeth and gums, is expected to be
commercialised within the next 12 months.

A chair-side diagnostic for dentists to identify
the presence of periodontal disease is also being
developed in collaboration with GC Corporation
and is expected to be commercialised within

a year. Finally, research at the Centre also
continues into the development of a vaccine
for periodontal disease with the support of
private partner CSL. As Professor Reynolds
points out, research into periodontal disease
has benefits wider than improved oral health
as the disease has been linked to a range of
other health problems like pre-term labour,
cancer, heart disease, diabetes and stroke.

Deloitte: /Impact Assessment of the ST Initiative 119



120

The Centre’s distinct commercial approach

to research has been directly attributed to the
Initiative application process, which forced
proponents to plan their research endeavours,
define research programs, establish appropriate
management structures and protocols, develop
business plans and identify ongoing performance
measures. This upfront planning has meant that
the research has been approached from a more
commercial perspective and has proved valuable
in securing private sector investment.

Future challenges

Although the Centre has been a clear success,

it still faces constraints, the biggest being on the
infrastructure side. Few Australian Government
medical research programs fund major
infrastructure projects. The Initiative has filled
this gap, and enabled the Centre to expand.
Furthermore, the long patient waiting lists for
public dental services result in a low priority
given to clinical trials and this can in turn

delay the development of new technologies.
Increased access to facilities to undertake clinical
trials would further enhance the development
and commercialisation of technologies

at the Centre.

Sources:

CRC for Oral Health Science website:
http://www.crcoralhealthscience.org.au/
index.php

CRC for Oral Health Science Annual Report
2007-08

Discussion with Eric Reynolds from VCOHS
on 26/02/09; updated by Gilda Pekin 10/09/09

VCOHS 2007 Case Study
VCOHS Survey return

Business Victoria website
http://www.business.vic.gov.au/BUSVIC/
STANDARD/1001/PC_60334.html



Case study 13: The Victorian

Microarray Technology Consortium
Microarray technology is a platform technology
that allows the analysis of genome-wide patterns
of gene expression across samples and species.
For example, DNA microarray technologies can
be used to pinpoint, out of thousands of genes,
the ones which are inactivated or activated

in disease. The stated vision for the Victorian
Microarray Technology Consortium

(the Consortium; VMTQ) is as follows.

The Victorian Microarray Technology

Consortium: Vision

The vision of the Consortium is to establish
microarray technology as a globally competitive
and unique platform technology underpinning
the development of the biotechnology sector

in the agrifood and biomedical fields in Victoria,
and to provide training in and access to this key
platform technology.

The Victorian Microarray Technology
Consortium is a core component of an
integrated strategy aimed at developing
Victoria as the lead centre within Australia
providing access to cutting edge platform
technologies to Australian researchers and
industry. The microarray platform technology
will underpin the implementation of Victoria’s
biotechnology strategy in the agrifood and
biomedical fields. This project builds on

existing state-of-the-art capabilities at the

lead developer sites at DPI Plant Biotechnology
Centre and Peter MacCallum Cancer Centre and
links these to the Australian Genome Research
Facility technology distribution capabilities.

The Consortium was established in 2000 when
it received $4.42 million in funding under round
one of the STl Infrastructure Grants Program.
Funds were invested in platform technology
involving the most powerful tool in Australia
in terms of post-gene discovery research.
Initiative funding was supplemented by in-kind
partner contributions valued at $12.41 million.
The Consortium consisted of three ‘nodes’:
- the Plant Biotechnology Centre of the
Department of Primary Industries (DPI Victoria)
« the Peter MacCallum Cancer Centre
« the Australian Genome Research Facility
(AGRF), which undertook the role as a
service provider.

Microarray facilities were developed at the Plant
Biotechnology Centre and the Peter MacCallum
Cancer Centre to enable research focused on
the agrifood and biomedical sectors respectively.
The facilities were made available to third party
scientists from all over Australia. This access

has more than likely enabled other Victorian
researchers to win Australian Government R&D
grant funding through the NHMRC, ARC or

the rural industries research and development
corporations. This is in addition to the benefits
achieved by the two main consortium members,
which are described below.
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Plant biosciences

The DPI node of VMTC has been directly
responsible for much of the growth in the plant
bio-sciences sector in Victoria, which is now
globally recognised as a leading research centre
in this field. Professor German Spangenberg,
Executive Director of the Biosciences Research
Division (BRD) of the Department of Primary
Industries, described the Initiative as having
‘established a superb platform for biosciences
in the state’. Since the initial Initiative funding
for VMTC, Victoria has attracted substantial
additional biosciences investment from both
government and industry.

It is now home to the Victorian AgriBiosciences
Centre (VABC) and has since secured new
funding for the Molecular Plant Breeding CRC,
of which Professor Spangenberg is also the
Chief Scientist. Additionally the Biosciences
Research Division of DPI now employs
approximately 400 people, growing from

a plant biotechnology research base of around
50 people in 2001 (the approximate timing of
the Initiative grant), and just six staff in 1995.

The Victorian AgriBiosciences Centre

(\"A\:]e)

The Victorian AgriBiosciences Centre houses
state-of-the-art research infrastructure and core
platform technologies to support agricultural
biotechnology innovation for academia and
industry. The VABC builds upon capabilities

in systems biology including microarray
technology for development, fabrication

and analysis of high-density oligonucleotide
arrays for transcriptome analysis and other

chip technology applications.

Funding

+ La Trobe University — $12 million
« DIIRD - $5 million

« DPI - $2.8 million.

The Molecular Plant Breeding CRC

The Molecular Plant Breeding CRC (MPBCRC)
is one of the largest agricultural biotechnology
research organisations in the southern
hemisphere, with capabilities extending to
commercial service delivery and product
development. MPBCRC is a collaborative
venture comprising key Australian Government
agricultural research organisations

and Universities.

Funding
« Australian Government — $24.5 million.




Commercialisation outcomes
Although the time-frames for the

commercialisation of these types of technologies

can be very long the BRD DPI node has made
significant progress toward the application
of its research.

BRD DPI has established a significant

IP portfolio consisting of more than 50 patent
families with microarray-based expression
profiling forming an integral part of a majority
of corresponding technology developments.

Success has been experienced through
the establishment of Gramina Pty Ltd,
the world's first company on genetically
modified forage grasses. Gramina is a
multi-million dollar trans-Tasman joint
venture in pasture plant biotechnology,
using IP-protected technologies for the
modification of fructan and lignin biosynthesis
in perennial ryegrass and tall fescue.

BRD DPI is negotiating commercialisation
opportunities of its intellectual property
on an ongoing basis.

Leverage of funds

BRD DPI has been successful in attracting
investment through programs either using or
requiring access to the microarray technology
platform established by the VMTC.

Selected examples include:

the establishment of the MPBCRC,

securing $24.5 million in Australian

Government funding over seven years
the Pasture Molecular Marker and

Gene Discovery Program with the
Australian Dairy Industry, with $6 million

in funding over six years
the Brassica Molecular Marker and
Gene Discovery Program, with contributions

by industry partners of $1.8 million
over four years

.

the Multinational Brassica Genome Project,
Australia’s first contribution to an international
plant genome sequencing effort, with funding
of $1.03 million over three years

the Dairy Futures CRC was recently
announced as a successful applicant in
Round 11 of the CRC Program. This CRC,
with DPI as a core participant, will receive
$28 million in Australian Government
funding through the CRC Program.
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Future investment in victorian biosciences
The Victorian Government and La Trobe
University are investing $230 million to build
the Biosciences Research Centre (BRC), a world
class facility for agricultural biosciences research
and development to be located at La Trobe's
Bundoora campus. The Centre will:

focus new generation biosciences on
threats such as climate change
improve Victoria’s international

competitiveness by facilitating the
development of new generation crops
and animals increasingly focused on
drought resistance and bioenergy

strengthen its capacity for preparedness,
rapid detection, response and management
of plant and animal pest and disease
outbreaks to protect Victoria's $8.7 billion
agricultural sector

attract world class scientists and collaborators,
provide linkages to commercial partners and
increase opportunities for research investment
and commercialisation.

Peter MacCallum Cancer Centre node
Commercialisation outcomes

The infrastructure provided by the VMTC

has contributed to the progression toward
commercialisation of a number of the Peter
MacCallum Cancer Centre’s endeavours.

The Initiative funding provided to the
consortium has provided a facility for both
industry and public sector research organisations
that has enabled establishment of several
public-private research collaborations.

Some of these collaborative efforts have
attracted grant funding, including from the
NHMRC (§3.59 million), the US Department of
Defence (DoD) (US $2.83 million) and to a lesser
degree the Victorian Breast Cancer Research
Consortium (VBRC — $4.18 million).

NHMRC funding was applied to a series of
genomic analyses of various cancer types and
the VBCRC funding went directly to breast
cancer research; the Peter MacCallum Cancer
Centre is a member of the VBCR Consortium.
The US funding was critical to the establishment
of the Australian Ovarian Cancer Study, which in
turn also attracted other funding sources.

As the Consortium essentially provides access
to leading edge methodologies applicable to
a range of research areas, inventorship of any
intellectual property arising from use of the
facility generally lies with the user organisation.
It is therefore difficult to fully assess the
commercial outcomes in respect of external
research organisations. One example of a
successful technology transfer project that
has led to a positive commercial outcome
from a Peter Mac perspective is the Cancer
of Unknown Primaries (CUP) diagnostic test.



Cancer of Unknown Primaries

(CUP) diagnostic

Victorian Centre for Functional
Genomics (VCFG)

This diagnostic aims to provide a commercial
assay for identification of the source of

origin of CUP tumours, initially using the
microarray platform. An international patent
portfolio covers the technology. The project
subsequently attracted research sponsorship
funding in excess of $1 million from Circadian
Technologies Ltd, and the partnership (per an
option/licence arrangement) has developed the
technology to a point at which it is currently
being sub-licensed to Healthscope Molecular,
a large pathology-based group. Healthscope
will finalise the assay to a marketable form

and make it available throughout Australia and
South-East Asia. There are ongoing activities to
find suitable commercial partners in Europe
and the United States.

Leveraged funds

In addition to the funds leveraged from

the NHMRC, DoD and VBRCR (above) the
infrastructure provided by the Initiative has
acted as a precursor to a number of other
activities, and in doing so, attracted substantial
amounts of leveraged funding. The VMTC

was a significant enabler of the development
of Peter Mac’s genomics platform.

The establishment of this platform has been
significant in two respects: firstly, it has been an
important conduit by which seed-funding was
obtained from both the Victorian Government
and the Australasian Microarray and Associated
Technologies Association for the establishment
of the Victorian Centre for Functional Genomics
(VCFQG), which is based at Peter Mac

and secondly, it has provided a basis for the
development of high level research collaborative
relationships with the pharmaceutical industries
in the USA and Europe.

VCFG have made genomic analysis facilities

available to the Australian scientific community.

In their dealings with the pharmaceutical

industry, Peter Mac's expertise in cutting

edge genomic techniques has been a major

but not singular attraction for private sector

investments including:

« Pfizer (515 million)

« Novartis (5217,000)

+ a major collaborative agreement with
Amgen based on transfer of materials
and know-how.

Future direction

Although the microarray technology provided
to the Peter MacCallum Cancer Centre under
the Initiative has largely been superseded by
commercial microarray platforms and increasingly
by second generation sequencing platforms,
early development of the microarray technology
has now allowed the Peter MacCallum Cancer
Centre to position itself at the leading edge

of genomics research. For example, Peter Mac
has recently implemented an Illlumina GA3
sequencing platform and is a key participant

in the NHMRC-funded ($28m) International
Cancer Genomics Consortium (ICGC).

Sources:

Discussion with Jerry de la Harpe,

Peter MacCallum Cancer Centre,

24/02/09, 09/09/09

Meeting with Prof. German Spangenberg,
Victorian AgriBiosciences Centre, 12/03/09

ST1 final review survey responses completed

by Jerry de la Harpe and German Spangenberg
Project reporting information provided by DIIRD

Websites: http://www.acpfg.com.au,
http://new.dpi.vic.gov.au
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Appendix D

Funding for biotechnology projects

STl infrastructure contestable funding for
biotechnology-related projects

Funding round Funding recipient

Funding

Round 1 Alfred Medical Research and Education Precinct $8,000,000
(Macfarlane Burnet Project)
Round 1 Direct-to-Vat Starter Cultures $320,000
Round 1 Emerging Food Process Technologies Centre (Innovative $3,070,000
Foods Centre)
Round 1 Horsham Grains Technology Precinct $1,010,000
Round 1 Monash Research Cluster for Biomedicine $2,000,000
Round 1 Murdoch Children’s Research Institute $4,900,000
Round 1 Victorian Bioinformatics Consortium $4,890,000
Round 1 Victorian Microarray Technology Consortium $4,420,000
Round 1 Neurosciences Victoria $13,340,000
Round 1 Victorian Partnership for Advanced Computing $6,000,000
Round 2 Centre for Drug Candidate Optimisation $4,000,000
Round 2 Clinical Trials Victoria (now Nucleus Network and Cancer $8,000,000
Trials Australia)
Round 2 ImmunolD $1,200,000
Round 2 Nanotechnology Victoria $12,000,000
Round 2 Sustainable Aquaculture Systems $2,060,000
Round 2 Victorian Centre for Oral Health Science $3,500,000
Round 2 Victorian Centre for Plant Functional Genomics $4,000,000
Round 2 Victorian Institute of Chemical Sciences $5,000,000
Round 3 Advanced Processing and Innovative Foods Program $3,500,000
Round 3 Australian Tissue Engineering Centre $5,200,000
Round 3 Biopharmaceutical Formulation and Finishing Sciences Centre $2,700,000
Round 3 Centre for Health Innovation $4,950,000
Round 3 Centre for Medical Bionics (now Bionic Technologies Australia) $6,000,000
Round 3 Retinal Vascular Imaging Centre $2,000,000
Round 3 Small Scale Technology Cluster $3,500,000
Round 3 Victorian Tissue Bank Initiative (now Victorian Cancer Biobank) $7,000,000
Total Funding recipient $122,560,000




Funding for biotechnology projects
STl initiative agency funding for Department of Primary Industries
biotechnology-related projects

Funding round Project name Funding
15t generation Capturing Victoria's native plant alleles $2,820,000
15t generation Capturing world’s best diagnostic capability $4,840,000
(horticulture and market access components)
15t generation Improved livestock and products through animal genetics $6,530,000
15t generation Next generation sustainable production systems $7,570,000
15t generation Plant genomics $12,350,000
1%t generation Value adding through new and differentiated products $3,490,000
2" generation High value aquaculture in sustainable rural landscapes $1,600,000
2" generation High value crops in sustainable rural landscapes $9,600,000
2" generation High value livestock in sustainable rural landscapes $4,800,000
2" generation New dimensions in planning agricultural landscapes $3,000,000
2" generation New strategies for food safety $1,000,000
2n generation New strategies for functional foods $975,000
Total $58,575,000

STl initiative strategic funding for biotechnology-related projects

Funding round Project name Funding
15t generation Australian Stem Cell Centre (ASSC) $1,375,000
1%t generation Bio21 — precinct, clean room and fit out $40,000,000
1%t generation St Vincents Institute Redevelopment $2,000,000
2" generation Australian Phenomics Network (APN) Victorian Node $1,790,000
2" generation Metabolomics Australia — Victorian Node $2,650,000
2" generation Monoclonal Antibody Technology Facility $5,000,000
2" generation ARC - structural and functional microbial genomics $2,000,000
2" generation Monash Centre for Electron Microscopy $5,000,000
2" generation Wallaby Genome (plus $2.5m from Biotechnology Program) $2,000,000
Total $61,815,000

Total funding for biotechnology-related projects under the Initiative is $242,950,000.
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Appendix E

Economic modelling outcomes
for biotechnology projects
Introduction
This appendix presents the results of an assessment of the economic impact
of biotechnology-related Initiative funded projects and programs. Initiative funding as a whole is
assessed separately in the main report. As detailed in Appendix D, the projects and programs defined
as biotechnology-related are:
+ 26 projects funded through Rounds 1, 2 and 3 of the STI Infrastructure Grants Program
« 13 projects undertaken within the Department of Primary Industries
- funding for the Bio21 Institute and other strategic initiatives
« these projects and programs include all those modelled in the 2005 review.
The total value of Initiative funds allocated to biotech projects comes to $242.95 million.

Modelling inputs

As with the general Initiative funding modelling exercise, the economic benefits included as inputs
in this exercise include additional leveraged funds and investment effects. Biotechnology projects
received a total of $1,184.0 million in leveraged funds. Of these $564.1 million were identified

as additional. The table below details these funds by source.

Biotechnology projects: Additional leveraged funding inputs

Funding source Total leveraged Additionality rate* Total additional
funding leveraged funds
Victorian industry $365.4 million 25% $85.5 million
Australian Government $516.3 million 50% $258.1 million
Interstate industry $98.8 million 75% $74.1 million
Other Australian sources $37.5 million 75% $27.1 million
(e.g. philanthropic groups)
Overseas $166.0 million 75% $119.2 million
Total $1184.0 million $564.1 million

*The additionality rates provided in this table served as a guide only in determining the ‘additionality’ of leveraged funds.
Multiplying the additionality rate by total funding does not exactly equal the additional leveraged funds included in this
table because in certain cases evidence provided by Initiative funding recipients justified higher or lower additionality
rates than those provided here and these were applied accordingly
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The investment effects associated with the biotechnology-related programs and projects
funded by the Initiative are outlined in the table below. In total, $101.0 million in investment
effects were included in the modelling.

Biotechnology projects: Investment effect inputs

Investment effects identified Size of impact
Increase in Victorian exports of health products $97.5 million
Increase in Victorian exports of food processing products $3.5 million
Total $101.0 million

Modelling results

The table below shows the key results from the modelling of the biotechnology subset of

the Initiative. The figures show the impact on the Victorian economy of these biotechnology projects
compared to a base case where funding for these biotechnology projects was instead spent on general
Victorian Government expenditure. Figures are expressed in 2008 NPV terms.

Biotechnology projects: Summary of results

Variable Impact compared to base case

Cumulative real gross state product (constant 2008 prices) +$610.1 million

Cumulative real private consumption (constant 2008 prices)  +5$300.7 million

Cumulative real investment (constant 2008 prices) +$588.8 million

Cumulative employment (full and part time persons) +3,491 person years

Over the period from 2001 to 2014, Victoria's Real Gross State Product is, cumulatively,
$610.1 million higher than it would have been in the absence of funding for these biotechnology
projects. Employment also increases cumulatively by 3,491 person years.
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The table below presents the distribution of these benefits over the modelling period.
Biotechnology projects: Results by year (constant 2008 prices adjusted to 2008 NPV)

Variable

Gross state 29 29 56 83 74 57 62 52 33 31 28 27 27 21
product (Sm)

Private. 12 13 24 37 35 28 30 27 19 17 16 15 15 12
consumption (5m)

Investment (Sm) 35 34 67 99 86 57 60 46 22 20 17 17 16 13
Employment 211 201 372 537 456 327 351 278 155 143 127 122 119 92

(FTE persons)

Biotechnology-related projects received 52 per cent of the total $470.2 million included in the
modelling of the whole of the Initiative and the GSP impact generated by biotechnology-related
projects of $610.1 million is equivalent to 54 per cent of the GSP impact under Scenario 1.

For every dollar of Initiative funding, biotechnology-related projects generated $2.51 in GSP while the
Initiative overall generated $2.40 under Scenario 1 and $3.56 under Scenario 2. Considering that the
biotechnology-related modelling more closely reflects Scenario 1 in terms of the treatment of future
benefits, these figures suggest that, the economic performance of biotechnology-related projects is,
on average, no better or worse than other Initiative projects.
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Appendix F

The Centre of Policy Studies and

the MMRF economic model

About the Centre of Policy Studies

The Centre of Policy Studies (CoPS) at

Monash University is a research centre with
world-leading experts in computable general
equilibrium modelling and policy analysis. The
research group includes the chief creator of
the ORANI and MONASH models, Professor
Peter Dixon, and the chief creator of GEMPACK
software, Professor Ken Pearson. In the past
twenty years, CoPS has built computable
general equilibrium models for many countries
and provided training courses to modellers
from all over the world. Today, over 300
organisations in over

50 countries are using the ORANI/MONASH-
style computable general equilibrium models
and GEMPACK software.

Computable general equilibrium models are
ideal for policy and scenario analyses because
they can quantify the full production and
consumption structures of an economy,

as well as the linkages between industries
and regions. CoPS researchers provide
economic and modelling advice to
governments, businesses and academic
organisations both in Australia and
internationally. The Centre also provides
support to organisations (such as the Victorian
Department of Treasury and Finance) using
CoPS’ models in-house whilst also assisting
outside researchers to build their own models,
and via the provision of extensive training on
undertaking model simulations.

About the MMRF economic model
MMRF (MONASH Multi-Regional Forecasting)
is a dynamic multiregional CGE model of the
Australian economy developed by the Centre
of Policy Studies at Monash University.
MMRF models the behaviour of five types

of economic agents in eight regions (each
Australian state and territory). The agents

are industries, capital creators, households,
governments, and foreigners.

As is standard in CGE models,

MMRF determines the supply and demand
for each regionally-produced commodity

as the outcome of optimising behaviour of
economic agents. Regional industries are
assumed to choose labour, capital and land
so as to maximise their profits while operating
in a competitive market. In each region a
representative household purchases a particular
bundle of goods in accordance with the
household’s preferences, relative prices

and its amount of disposable income.

States are linked via interstate trade,

interstate migration and capital movements

and governments operate within a fiscal federal
framework. MMRF provides results for economic
variables on a year-on-year basis. The results

for a particular year are used to update the
database for the commencement of the next
year. In particular the model contains a series

of equations that connect capital stocks to
past-year capital stocks and net investment.
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Similarly debt is linked to past and present
borrowing/saving and regional population is
related to natural growth and international
and interstate migration. The model contains
explicit representations of intra-regional,
inter-regional and international trade flows
based on regional input-output data developed
at CoPS, and includes detailed data on State
and Australian Governments’ budgets. As each
region is modelled as a mini-economy, MMRF
is ideally suited to determining the impact of
region-specific economic shocks. Second round

effects are captured via the model’s input-output

linkages and account for economy-wide and
international constraints.

Numerous applications of MMRF have been
commissioned by commercial and government
organisations. Some of these studies simulated:

the regional effects of national policies

the effects of region-specific
infrastructure projects

the effects of alternative regional
forestry policies

the regional economic events of
hallmark events

the regional economic consequences
of microeconomic reform.

Versions of the MMRF model have been
provided to researchers in other universities,
state government departments and other
organisations. The Victorian Department of
Treasury and Finance operates the MMRF model
in-house and a number of its staff have had
extensive training in the use of the model.
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