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Summary

Under the Government's R&D Start Program, over $700 million in grants
and $70 million in loans have been issued since 1996. Ensuring these
resources are invested where they provide significant national economic
benefits is a major policy issue.

A quantitative review to determine national benefits

The purpose of this review is to evaluate the program’s performance. The
objectives of the review are:

= to quantitatively assess the national economic impacts (benefits and
costs) of the Start program — this has involved:

- collecting quantitative information on the outcomes of R&D Start
funded projects,

- incorporating this information into an economic model to
determine market and non-market impacts, and .

- assessing the private and public benefits and cdsts in a financial
model to determine the net impact;

* to assess the relative effectiveness of various parts of the program
(although data on Start Plus and Start Premium proved to be
insufficient for assessment purposes); and

*  to make recommendations about the design of the program to improve
its efficiency.

The (then) Industry Commission has noted that:

.-.2 social benefit—cost framework is fraught with difficulty. Of the elements
involved, the one which is both critical to the outcome and involves great
uncertainty is the spillover return to the additional R&D induced. (Industry
Commission 1995, p. E.20)
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Rationale for government funding to support private R&D

Special economic features of R&D mean that it can deliver benefits that are
not easily transacted in the market place. All economic activity creates
flow-on benefits to business customers, competitors, consumers and the
community more generally. However, R&D is a special case in that it also
creates spillover benefits for the community.

The most common spillover benefit associated with R&D is expanded
knowledge. This can produce far-reaching benefits that diffuse through the
economy. As knowledge is easy to imitate, the benefit from new knowledge
is spread widely throughout the community. As this benefit — known as a
knowledge spillover — does not go to the researcher, there can be an
under-investment in R&D.

Patents and other forms of intellectual property protection are designed to
help producers of R&D gain the benefits from their innovations. This is
designed to increase the incentive to invest in R&D. However, it is not
always possible to adequately protect intellectual property and various
forms of protection do not internalise all spillover benefits, so under-
investment in R&D may occur. In other words, the return to the wider
community of R&D can be greater than the return to the private firms who
might conduct it.

Primarily, the rationale and economic justification for offering Start
subsidies for R&D is to fill the gap between private and community returns
that might arise due to knowledge spillovers and provide extra incentives
for private companies to conduct higher levels of Ré&D.

A secondary rationale may be to overcome perceived problems relating to
the availability of funds for risky R&D. The presumption is that, for reasons
of risk, moral hazard or bad communications, the capital market cannot be
convinced to fund some forms of R&D.

The government subsidises otherwise rejected R&D, encouraging it to
occur on the premise that the extra benefit to the nation will exceed the
extra cost of conducting it.

Our approach

In this study we survey Start grant recipients to assess the difference that
the provision of Start funds has made. We assess how much extra R&D was
induced by the R&D grant and what additional national economic benefit
may have followed from the extra investment.
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Key findings: high R&D returns

Responses from grant recipients indicate: ‘

high expected private returns from their R&D;

the main economic impacts of the R&D to be:

- the development of a new or better product, service or process (50
per centy,

- the development of technology to reduce respondent’s costs (8 per
cent),

- increased intellectual property (22 per cent), and |

- increased opportunity to engage in new ventures for collaboration

(20 per cent);

high levels of protection of the intellectual property associated with the
R&D);

high expectations that they will be able to retain the competitive edge
the R&D will confer, provided they maintain ongoing R&D;

that two-thirds expect that further government assistance would be
required to allow them to maintain their competitive edge; and

that over half who responded expect an increase in skills of their
employees and the development of a platform technology as a signi-
ficant benefit to their firm.

However, although private returns and total returns are high, the value of
the Start program is dependent on the degree of additionality — the extra
national benefit. Interpreting the data from grant recipients, there are high
additional national benefits — 33 per cent of the total benefits is attributed
to the Start funding, resulting in:

present value benefits $1.0 billion : present value cost $0.22 billion =
B:C 4.5:1 for Start funds — that is, for every dollar invested in Start, the
community in total receives $4.50 in return; and

a high rate of return for Start funds — if the same funds were invested
in an alternative program, they would need to receive an 11 per cent
compounding rate of return (above the discount rate} to achieve 4.5:1.

Recipients’ responses suggest that there is a significant private and national
benefit from the Start funds. However, it is the split between private
returns and spillover returns that will determine which of the two econo-
mic rationales for a subsidy is strongest.
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High private returus, but spillovers are more difficult to assess

Spillover estimates

Indicators of spillovers suggest the following.

About 85 per cent of projects were successfully completed, suggesting
that a range of new products and processes were generated and, in the
normal process of diffusion, demonstration and commercialisation
itself, it should be expected that this will spur on spillovers in the
economy.

Over half (57 per cent) of respondents indicate strongly protecting their
Ré&D, suggesting that they are likely to appropriate many of the gains
from their R&D, thus reducing spillovers, but raising the private
returns from R&D.

Between 10 to 20 per cent indicate novel or platform technologies that
might be of benefit to firms other than their own:

- high spillovers are expected to be associated with basic R&D or
R&D focused on developing processes or platform technologies;
and

- possibly lower spillovers are expected to be associated with the
applied or product oriented R&D mostly conducted through the
Start program.

Around 90 per cent of respondents do not expect to quickly lose their
competitive edge to rivals (in under five years) and about 75 per cent of
increased sales resulting from the R&D are expected to be exports.

Twenty-four per cent of recipients involved collaborators in their R&D.

Twenty per cent of firms indicate that increased skills of their workers
may provide spillover benefits (in the form of technical and commercial
know-how) to other firms in their industry and 10 per cent of firms
indicated the potential of benefits to spill over to firms outside their
industry.

Although estimates of the present value knowledge spillovers are wide
ranging:

most Australian reviews of R&D subsidy programs have placed them
between $0.25 and $0.90 for each dollar of R&D, however it is possible
to derive estimates as high as $5.52 (table 1);

it is difficult to interpret most foreign studies on the question of
spillovers — however, the differences between total returns and private
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1 Estimates of present value returns from R&D
Study Spillover  Total return from R&D —
location only private plus spillover
% %
Productivity Commission 2003 (clinical R&D) Australia 25
Productivity Commission 2003 {pre-clinical R&D)} Australia 58
Lattimore 1997 © Australia 70 .
BIE (1993) Australia 66-90
Mansfield various (applied R&D) Foreign 106
Scherer 1993 {product R&D) Foreign 110-127
Derived from Industry Commission 1995 Foreign 106
Derived from Industry Commission 1995,
tables QA3 and QA4 Foreign 106
Derived from Dawrick 2002 Austratia 122 235
Griliches and Lichenberg 1984 {product R&D) Foreign 100-130
Griliches and Mairese 1990 {USA} Foreign 136
Griliches and Lichenberg 1984 (process R&D)  Foreign 24B-300
Many studies, industry Commission 1995,
table QA3 (all R&D) Foreign 361
Derived from Industry Commission 1995 Australia 382
Mansfield various {basic R&D) Foreign 468
Derived from Industry Commission Australia 552
returns (one indicator of this) could be as high as $1.06 and a similar
derivation for Australia is as high as $1.22 (table 1); and
* most studies do not indicate how levels of spillovers vary by indicators
of knowledge spillovers — however, various studies show that the
total returns from R&D seem to vary substantially depending on
whether the R&D is product or process oriented, applied or basic, with
process oriented and basic R&D scoring considerably higher (table 1).
Inducement estimates

Estimates of the percentage of each dollar of R&D subsidy that ends up
inducing more R&D also vary widely. Of each dollar of R&D subsidy, some
may crowd out funding that would have occurred anyway. Further,
because of diminishing returns to each additional dollar of R&D invested in
a project, it is unlikely that in a matching dollar grant scheme, all of each
extra dollar will be spent on extra R&D.

A third of recipients indicated that they would probably have
proceeded with their R&D projects anyway using alternative funding.
About 50 per cent implied they would probably not have proceeded
and about 15 per cent did not answer.

On average, recipients suggested that the scope of their projects would
have declined by about a third due to a lowering of the probability of
success and delays to time of completion, had they not received Start
funds.

REVIEW OF THE R&D START PROGRAM R
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* Ninety percent of recipients expected that the project cost to them
would have increased by about 70 per cent had they not received Start
funding.

* On average, recipients indicated very high private rates of return —
around 4.5:1 present value benefits to costs — and therefore large
incentives to undertake the projects.

* Given high rates of private returns and assuming there is no capital
market failure, reasonable analytical interpretations of the recipients’
responses suggest inducement rates could be anywhere between about
20 and 80 per cent.

Implications for Start benefit to cost ratios

The implications of the varying spillover and inducement rates are set out
in table 2. With an assumed inducement rate of around 50 per cent, present
value spillover returns need to be in excess of $0.66 to breakeven.

The uncertainty sutrounding estimates of the ecomomic payoffs from
spillovers leaves some doubt about the economic payoff from Start. The
economic payoff may be higher than breakeven, especially if the higher
estimates of most Australian studies are applicable to Start induced Ré&D.

2 Benefit to cost ratios by spillover and inducement rates

Spiilover rates: Present value $ benefits per § of R&D

Inducement rates
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However, the applied and product focus of the R&D and the strong focus
on exports may mitigate against this.

A benefit-cost ratio above 1:1 suggests that, given the discount rate of 10
per cent used here, it has paid the community to undertake the program
because it has covered its costs, including the opportunity cost of funds (the
discount rate).

Evidence of spillovers and capital market failures

Implications

Objectives

High expected private and market-mediated returns and uncertain
knowledge spillovers for recipients weakens the main rationale for
subsidies. Nonetheless;

* recipients have argued strongly that their R&D and its benefits would
have been considerably reduced without Start funds — their written
responses also emphasise this point; and

* the possibility remains that capital markets may be reluctant to back
them, supporting the possibility that the 4.5:1 benefit to cost ratio
indicated by their responses may hold some validity — that is, there is
a severe capital market failure of some sort. '

Assessed against the objectives, rationale and selection criteria for the
program, several implications emerge.

Increased number of projects with high commercial potential, fostering
greater commercialisation

If there is a strong capital market failure affecting Start recipients, the
number of R&D projects with high commercial potential have been
increased.

Increased collaboration

About 25 per cent of recipients were involved with collaboration.

REVIEW OF THE R&D START PROGRAM k%

Xvii




xXviii

SUMMARY

Additional national benefits

To make a case for a Start benefit to cost ratio greater than 1:1 based on
spillover benefits, it is necessary to demonstrate that spillover benefits are
at least equal to or larger than 0.66, with an inducement rate of 0.5 in table
2. That is, they must be at least at the upper end of estimates for spillovers
assumed in most previous reviews of this type of program.

On capital market grounds, a stronger case may be made for national
benefits than is the case with spillovers, provided that the source of the
capital market failure can be identified.

The five selection criteria

The rationale

Without being sure how firms without Start funds would have performed,
it is difficult to assess the efficiency of the selection criteria: managementt
capability; commercial potential of the projects; technical strengths of the
projects; ‘need for funding’; and national benefits.

The primary rationale and economic justification for Start is based on
knowledge spillovers. The secondary rationale may be to overcome capital
market or information problems in the market place.

Spillovers

For any given estimate of spillover benefit, a constraint faced by Start
seemns to be the ratio of the spillover benefit to the estimated deadweight
costs associated with raising taxes to fund Ré&D subsidies (which are
commonly estimated to be $0.30 for every $1 raised).

* Because of diminishing returns to any project, only a proportion,
perhaps 50 per cent, will be spent on additional Ré&D.

* For example, if the spillover rate is $1 for every dollar of induced R&D,
and if the inducement rate is 50 per cent, then the benefit to cost ratio
will be 1.21 — that is, 1+((1*0.5)-0.3=0.2):1. The higher the spillover
rate, the more it is able to cover the deadweight cost.

* Further serious investigation into the robustness of macroeconomic
estimates of spillover benefits and the link between microeconomic
causes of the macroeconomic estimates is warranted.
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Conclusions

Capital market irreqularities

If the Start program does truly help solve a capital market deficiency,
continuity of Start in some form is desirable. However, given the high
expected private returns to the funded R&D), scope may exist to design a
more efficient support mechanism. One possibility is a HECS-type con-
cessional loan. The potential recipients should be largely indifferent
between receiving the funds in the form of a grant or being given a
conditional loan, repayable only upon successful commercialisation and
market development. The advantages would be that:

* the net cost in terms of public funds would be reduced;

= all allocated funds are likely to induce R&D and transfers are likely to
be minimised;

* more, but smaller, allocations of funds are likely to be made and to be
more effective;

* given high expected returns, and no downside risk to applicants, they
should be willing to participate; and

* an automatic monitering of the success of the program would be built
in:
- if rates of return truly are as high as anticipated, repayment of
loans with interest would occur and, through time, the scheme
could be expanded as required, or alternatively

- if rates of return fall short of anticipated, failure of the scheme
would eventually become apparent and it could be scaled back or
eliminated. :

Based on the survey data collected and analysed for this review, and in
view of the sensitivity tests conducted, there appear to be two possible
conclusions about the benefits and costs of the program.

*  Assessed against the main rationale for R&D subsidies — knowledge
spillovers — the net national benefits of the program are uncertain
because of the wide range of estimates of spillovers and the inherent
uncertainty of estimating spillovers.

= Assessed against the secondary rationale — capital market
irregularities — the possibility exists that the net national benefits are
very large, making the program potentially a very good investment for
government,

Xix
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However, direct R&D Start subsidies are a very blunt instrument for
dealing with capital market irregularities if they exist.

Two main implications emerge:

* more evidence is required on whether capital market constraints are
preventing profitable R&D from going ahead; and

* if they are, then the nature of the constraints needs to be closely
identified and an efficient, well targeted policy instrument (probably
not a direct subsidy) needs to be devised to deal with it, preferably one
that is easy to monitor.

A further implication is that, given the uncertainty surrounding estimates
of knowledge spillovers in the Australian economy, serious investigation
into the robustness of such estimates is warranted.

Ci: REVIEW OF THE R&D START PROGRAM



Introduction

The Commonwealth Government has established a number of R&D
funding programs aimed at increasing the level of R&D in Australia. Under
the Government’s R&D Start Program, around 900 R&D grants have been
issued to participants. With up to $200 million a year being spent on the
program, over $700 million in grants and $70 million in loans have been
provided since 1996. Ensuring these resources are invested where they
provide significant national economic benefits is a major policy issue.

Outline of the R&D Start program

The R&D Start program is the main source of Commonwealth direct
funding for research and development in the business sector. It aims to give
a long term boost to the development of Australia’'s economy by
encouraging innovation and research that leads to new technologies. By
encouraging R&D into new technology, particularly R&D with commercial
potential, the Government hopes that Australia will develop new products
for export and import replacement and a solid knowledge base. Box 1.1 sets
out the objectives of the program.

Previous review of the Start program

The Allen Consulting Group conducted a qualitative review in 2000, which
reported on the efficiency and effectiveness of the program in meeting its
objectives. That review looked at projects that received funds from the
commencement of the program in 1996 to June 2000. Two hundred and
sixteen questionnaires were sent to Start participants, of whom 128
responded (a 59 per cent response rate).

Allen Consulting reported that 64 per cent of firms achieved additional
sales and two thirds were able to employ additional staff as a direct or
indirect result of being involved in the Start program. Sixty-two per cent of
respondents said that involvement in Start increased their expenditure on
R&D.

REVIEW OF THE R&D START PROGRAM )



1 INTRODUCTION

1.1 The objectives of the R&D Start program

The R&D Start Program, available to non-tax exempt Australian companies, is a merit based program designed to
assist Australian industry to undertake research and development (R&D) and its commercialisation through a range
of grants and loans.

The objectives of R&D Start are to:

* increase the number of R&D projects with high commercial potential that are undertaken by companies;

« foster greater commercialisation of the outcomes from R&D projects;

= foster collaborative R&D and related activities through companies working together, or working with research
institutions; and

* increase the level of R&D and its commercialisation that provides henefit to Australia.

The types of funding assistance available under the Start program include the following.

= Core Start offers grants of up to 50 per cent of eligible project costs to Australian companiss with an annual
turnover of less than $50 million.

* Start Plus offers grants of up to 20 per cent of eligible project costs to larger Australian companies with group
turnover of $50 million or more. Grants up to $15 million are availabie, though typically range between $50 000
and $5 million.

= Start Premium offers high quality projects the opportunity to obtain further assistance. Start Premium offers
comparties an additional repayable amount which ‘tops up' either Core Start or Start Plus assistance to a
maximum of 56.25 per cent of project costs. For larger companies, which receive a grant of 20 per cent of project
costs, Start Premium can provide an additional 36.25 per cent of repayable financial assistance. Applicants are
required to provide a repayment plan as part of their application.

« Start Graduate provides grants to companies with a tumover of less than $50 milion to engage a graduate on a
specific R&D related project that is undertaken in collaboration with a research institution. Projects can be up to
two years in duration. The maximum grant is $100,000 (50 per cent of eligible project costs).

* Concesslonal loans to companies/groups which employ fewer than 100 persons, and which are involved in the
early commercialisation of technological innovations. Projects must be completed within three years and the loan
repaid in the following three years. Loans are for 50 per cent of eligible project costs.

Appiicants need to be able to demonstrate that they can meet their share of project costs and that they have been
unable to obtain sufficient funding for the project from financial institutions.

Start grant applicants are assessed according to five merit criteria.
= Management capability.

* Commercial potential of the project.

* Technical strength of the project.

* National benefits likely to flow from a successful outcome.

* The applicant's need for R&D Start funding to complete the project successfully and punctually.

Source: R&D Start website: http:fiwww ausindustry gov.au. J
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1T INTRODUCTION

The Allen Consulting Group report gave a qualitative assessment of the
R&D Start Program. However, it did not attempt to measure the net
national benefits of the R&D Start program to Australia, or quantify what
would have happened without Start R&D assistance.

The scope of this report

The Centre for International Economics (CJE) has been engaged by the
Commonwealth Government, acting through the Department of Industry
Tourism and Resources (DITR), to conduct an evaluation of the program’s
performance. The objectives of the review are:

*  to quantitatively assess the national economic impacts (benefits and
costs) of the Start program — this has involved:

- collecting quantitative information on the outcomes of R&D
projects funded and alternative projects, and

- incorporating this information into an economic model to deter-
mine market and non-market impacts;

* {0 assess the relative effectiveness of various parts of the program; and

*  to make recommendations about the design of the program to improve
its efficiency.

This evaluation differs from the Allen review in that its primary aim is to
quantify the outcomes and benefits of the Start program using survey data
and economic modelling. The quantitative results provide a basis for
measuring the overall efficiency of the program as well as providing
insights about how it might be changed to improve its efficiency.

REVIEW OF THE R&D START PROGRAM§

!



The rationale for government
Junding to support private R&D

The stated objectives of the R&D Start program are set out in box 1.1 and
relate to increasing the level and commercialisation of R&D. The broader
objective is to stimulate R&D that delivers net national economic benefits to
the Australian community. The main argument for government to
stimulate R&D by subsidising it, is that:

» firms tend to under-invest in R&D because it is difficult for them to
capture a sufficient share of the national benefits from it — this reduces
their incentive to invest;

* because the social returns from R&D are considered to exceed the
private returns to the firms, subsidies are necessary to fill the gap and
provide the extra incentive — private and national rates of return from
R&D diverge due to distorted incentives; and

* the social benefit from increased (subsidised) R&D (the private benefit
plus the benefit that cannot be captured privately) will be higher than
the social costs of funding the subsidy — the net national economic
benefit of diverting resources from one area of the economy to R&D
will be positive and significant.

Why private and national benefits of R&D might diverge

The rationale as to why private and national benefits from Ré&D diverge is
that:

* R&D provides spillover benefits to some who do not have to pay for
them:

~  these benefits spillover because they are difficult for the firm doing
the R&D to appropriate through any market mechanism — patents
are one mechanism used to overcome such problems, but patents
are not easily applied to all outcomes of R&D,
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- some R&D outcomes are difficult to appropriate because the goods
or services produced are non-rival and possibly accumulative in
nature, meaning:

people can simultaneously consume the same product (say an
idea) without depleting it or excluding others from using it,
and

as people use it (or as more people use it), its accumulated use
may become more valuable, as occurs with a computer net-
work; and

= because private investors cannot appropriate the spillover benefits,
they will tend to under-invest in this activity.

Flow-ons and spillovers

Flow-ons

Spillovers

Potentially any investment can provide benefits to firms who did not invest
in the R&D. These benefits come in the form of flow-on benefits and
spillover benefits.

Flow-on benefits are the market-mediated outcomes that flow-on from:

» the value of the purchased product or service to business and house-
hold consumers; and !

« the changes in economic activity for input suppliers and competitors,
which can be positive or negative,

Flow-ons are a part of the change in economic incentives that help make
investment in R&D attractive to firms. Without such flow-on benefits to
consumers, for instance, there would be no incentive for them to buy a new
product emerging from an R&D project.

Spiliover benefits are the additional non-market-mediated benefits that are
not captured by the firm producing them, or by the firm’s customers, but
which flow over to the wider economy in the form of:

* knowledge, skills transfer or a platform technology that allows or spurs
innovations to occur in other industries, for instance, resulting in the
development of other products, services or processes in Australia;
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* economies of scale or scope that might arise from cluster economies
formed or contributed to by the firm’s activities; and

* improvements in occupational health and safety or pollution.

Flow-ons are a wider form of private benefit

In principle, flow-on effects are quite distinct from spillovers. Flow-on
effects that are mediated through markets are in fact a wider form of
private benefit. The investing firm knows that it can appropriate some of
these benefits, and it also knows that, in order to do this, it must offer some
benefit to its customers. It also knows that it must try and prevent its
competitors from copying its exact innovation and so may use patents,
trade secrets, licence fees or market segmentation strategies to capture a
sufficient share of flow-on.

Flow-ons are accounted for in the decisions of investing firms and are
necessary to allow the market to work and are vital to all investments

Thus, flow-ons are mostly accounted for in the decisions of the firm making
the investment. Flow-ons, of course, may turn out to be more extensive
than the investing firm anticipated, but the key point is that these flow-on
benefits are distributed by market mechanisms.

Picking winners on the basis of flow-ons is inappropriate

Moreover, all forms of investment and economic activity generate flow-ons.
Shifting resources away from one activity (by taxing it to raise a subsidy) to
another activity, R&D (by subsidising it with those funds), will reduce
flow-ons in the taxed sector but raise them in the subsidised sector. The net

: gain is likely to be zero. Only if flow-ons plus private benefits are larger in

‘ one than the other will there be a net benefit. Flow-on effects are highly
complex and, although we can measure them in broad terms for different
sectors, picking winners has long proved to be costly for many economies
that have tried (King 1999).

Spillovers are benefits that are not part of market transactions

Spillovers are benefits that are not accounted for in the decisions of the
investors, but nevertheless generate a positive outcome for the economy as
a whole.
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1

Inability to distinguish between flow-ons and spillovers may be a problem

In practice, flow-on and spillover effects may be difficult to distinguish,
and the distinction may in part depend on a range of factors including
market structures in both output and input markets. This may increase the
risk of investing, and if capital markets are unable to assess this risk or
efficiently spread it across many similarly risky projects, there could be an
under-investment in flow-ons.

Similarly, lack of information or inadequate communication by a start-up
firm of its potential market-mediated benefits could limit its access to funds
and will result in under-investment in R&D that produces flow-ons. Strictly
speaking, although it is the spillovers that are relevant to government Ré&D
policy, there may be some circumstances relating to capital market failures
or communication failures when flow-ons could also become relevant.

Spillovers cause market-mediated and social returns to diverge

An example

A review of research into returns to R&D by Dowrick (2002) found that
private returns to R&D are around 25 per cent in the United States, but
social returns to R&D are around 50 per cent. In comparison, returns to
capital investment are around 10 to 15 per cent, suggesting possible under-
investment in R&D. However, the lower return to capital is likely to be due
to the high level of risk associated with R&D compared to the relatively
more stable capital investment. Moreover, Dowrick does not split up the
difference between private and social return into flow-ons and spillovers.
Flow-ons, which are necessary to induce private investment in R&D, may
be high and spillovers low. However, if spillovers are high, without
government support the level of investment in R&D could be sub-optimal
from a whole of society (or national) viewpoint.

How spillover benefits may distort R&D investment decisions for a
particular project is set out in chart 2.1. The chart shows an example of the
relationship between the level of investment in R&D and the value of
private, flow-on and spillover benefits received.

= At low levels of R&D investment ($0.5 million in chart 2.1) littie or no
benefit is gained — there is a certain minimum investment required to
achieve the critical mass necessary to get any benefits from R&D.

REVIEW OF THE R&D START PROGRAM ¥




2 THE RATIONALE FOR GOVERNMENT FUNDING

* Once the point of critical mass is reached ($0.5 million in chart 2.1),
additional R&D spending (an additional $0.5 million) produces
increasing marginal benefits.

* For additional R&D spending on the project (in excess of $1 million in
chart 2.1), the firm receives diminishing marginal returns to R&D.

* Eventually, additional funding to the project (in excess of say $1.75
million in chart 2.1) will provide no additional private benefits,
although it may provide small additional flow-on or spillover benefits.

An efficient capital market will take account of private and flow-on effects

An efficient private capital market will invest in R&D up to the point where
the marginal private benefit to marginal cost ratio is equal to the same
benefit to cost ratio in an alternative investment (the firm’s hurdle rate). In
chart 2.1, this might occur at about $1.1 million invested. This would
provide a private benefit of around $2.4 million, a 2.2:1 benefit to cost ratio.

2.1 B:C relationship: private funding only 2.2 B:C rélationship: with government subsidy
Private funding With government subsidy
Expected Expected
benefit benefit
($m) ($m)
Splllover L
banafits
Additionality
40 agT e
30
Private | R
. : benefis 24 mmmmm e L.
b e : 20f-—mmmmmmm e :
[ :
¥ [/
& |
i !
' :
b _ :
05 1.0 1.1 Costof R&D ($m) 05 075 10411 15 Costof
Private Private iGovernment R&D ($m)
lnduéemem
effect _J

Data source: CIE model.
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It would also provide a flow-on benefit of $0.6 million, bringing the total
market-mediated benefit to $3 million.

Flow-ons will help determine the optimal private level of investment

The expected distribution of market-mediated benefits, private plus flow-
ons, should in a broad sense represent the optimal share that induces the
firm to invest, customers to buy and competitors to be sufficiently
disadvantaged to maintain the investor’s incentive to proceed. 1t will be
expected that through various market-mediated interactions, including the
use of patents and other mechanisms to protect intellectual property, that
this will be resolved. By definition, the distribution of remaining benefits
will relate to spillovers.

Spillovers will not affect the private level of investment

Spillover benefits worth an additional $1 million will be generated, giving a
social benefit to cost ratio of 4:1 to the wider economy.

At a 41 benefit to cost ratio, it may pay society to invest in more R&D.
Should the government offer matching funds to the investing firm, this
would halve the marginal cost of doing extra R&D and the firm would
expand its R&D spending up to the point where the marginal benefit to
marginal cost ratio again reached the firm’s hurdle rate. In chart 2.2, this
might occur at about $1.5 million.

Only part of the R&D subsidy will induce extra R&ED: inducement effect

With matching funds, the firm could afford to reduce its overall financial
commitment to the project, from $1.1 million down to $0.75 million. The
government would provide the other $0.75 million.

* The net increase in R&D spending would not be the full government
investment, but the $0.4 million indicated in chart 2.2 — the net
inducement effect.

* A direct subsidy transfer of $0.35 million would go to the R&D firm.

* The firm’s average benefit to cost ratio would climb from 2.2:1 to 3.7:1
($2.8 million : $0.75 million).

*  The social benefit to cost ratio would remain at around 4:1 ($6 million :
$1.5 million), but the additional national benefit ($6 million - $4 million
= $2 million) relative to the additional social cost ($0.4 million = $0.75
million - $0.35 million transfer subsidy) would be 51—~ a worthwhile
investment.
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The scenario above illustrates how provision of more funding than
necessary for R&D can occur. The decision by the government to offer
matching funds, as opposed to providing only what the firm needed to
reach its hurdle rate, allowed the firm to spend $0.35 million less of its own
funds on R&D. It is questionable whether it is appropriate for taxpayer
funds to be provided to firms for R&D they were planning on conducting
anyway. However, in practical terms this may be difficult to avoid.

Additionality and the benefits and costs of the R&D Start program

It is the additional marginal benefits for the Australian economy
(additionality effect) caused by the contribution of the induced Ré&D,
relative to its cost (government investment minus the transfer subsidy —~
the transfer is not a resource cost) that will determine the efficiency of the
Ré&D Start program.

Spillovers of themselves are not an argument for government intervention

The mere existence of possible spillover benefits in a potential R&D project
does not necessarily imply that government intervention will be efficient or
that it is necessary to achieve those spillover benefits. If private and
concomitant flow-on benefits are large enough, the R&D will be funded by
the private sector and the spillover benefits will be gratuitous. If the
government is to fund R&D, it must focus on providing funds to R&D that
would not go ahead without government support. This ensures that
government funding increases the total level of R&D, creating addition-
ality.

If a government provides R&D funding to all firms conducting R&D, rent
seeking behaviour among researchers will occur. Researchers who can
easily fund the R&D themselves with additional or future cashflows will
apply for government funding and use their own funds for other
expenditure. The lower the marginal returns from additional Ré&D (the
higher up a firm is on the private benefit curve in chart 2.1), the lesser the
inducement effect shown in chart 21. If all grant recipients are
organisations who would have largely funded the R&D themselves, then
the less the additional R&D created from the R&D Start subsidy. If, on the
other hand, funding is directed to R&D with good potential spillover
benefits that will not go ahead without assistance, additional Ré&D occurs
from government funding.

By and large, spillover benefits must also occur in Australia to benefit
Australians. So it is necessary to account for leakage of spillovers abroad.
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2.3 Our approach

Manipulate existing database to specific needs

2)

Develop integrated quantitative sconomic/financial
model

= calibrate costs

= identify critical economic parameters and targets
= calibrate economic parameters to CIE ORANI

Stratification

Organise survey

= design sample
identify stratification iargets
forewamn participants
design questionnaire

economic model pilot test
= build financial model conduct survey

organise receipt of returns
follow up by phone

7) 4 : %) .
Check and Conduct aptional

Use integrated framework to run simulations verify data fallow up interviews
x dafine 'with' and 'without' scenarios
= yse financial model to assess benefits and costs

Manipulate data into economically
meaningful aggregates

Net benefits

Analyse net benefits

= assess overall performance = agsess relative performance within portfolio
= assess against objectives = conduct sensitivity tests

* assess against other benchmarks » describe economic dimensions of program

Draw conclusions and make recemmendations
» write draft report

= react to commants

= write final report
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The broad approach in this review

This review develops a framework for measuring the overall national
benefits and costs from R&D Start supported R&D. The approach is
discussed in detail in appendix A. Chart 2.3 lays out our general approach
to the review.,

A comprehensive survey of Start recipients was conducted to collect
detailed quantitative data on benefits and costs, R&D inputs, outputs and
outcomes —~ appendix B. To determine private, flow-on and spillover
economic impacts of the R&D, survey data was aggregated and analysed
using the CIE’s ORANI model of the Australian economy and other models
where necessary. In addition to this, five case studies were conducted on
Start program applicants.

Ci: REVIEW OF THE R&D START PROGRAM



13

Overview of survey results

The original terms of reference called for a survey of Start recipients and a
control group. In consultation with the Department, the only identifiable
control group was considered to be non-recipients. In total, 474 Start
applicants were sent the survey. About 140 recipients and 58 non-recipients
responded to the survey within two weeks of receiving the questionnaire.
This represents a 42 per cent response rate. Based on several key
parameters, the sample appears to provide a good representation of the
population (appendix C).

However, the control group has been withdrawn based on advice to the
Department from a major surveying company and a statistical analysis
agency. The verdict:

= ‘the model used by your consultants does not appear to be a control
group’;

* ‘the control group was unlikely to be representative of the broader
population’;

» ‘the group will have significant bias risks’; and
= ‘itis likely to differ in important ways from the recipients’.

Here, only the findings of recipients are reported.

Part 1 responses: broad dimensions of survey respondents

The following charts summarise key elements of the grant recipients.

REVIEW OF THE R&D START PROGRAM p&
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3.1 How many people do you currently employ?

Y
1-10
11-20
21-30
3140

41-50
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61-70 Standard error = 256
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More :
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Frequency of responses

Data source: Responses to the R&D Start Program Questionnaire.

Applicants are typically small to medium sized, Australian owned,
private companies

Employment is generally less than 40 people

Recipients typically have fewer than 40 employees and the most likely
situation ({the modal situation) is that they will have between 0 and 10
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employees (chart 3.1). However, larger firms with more than 200
employees are represented.

Turnover is typically less than $3 million a year

As for employment, the mean turnover of the recipient group is inflated by
the small number of very large firms. The most likely (modal) situation is
that recipients will be firms with $1 million a year turnover — chart 3.2.

Indicators of impacts of Start

Additional employment and R&D expenditure by recipients

Grant recipients indicated that on average they employed an additional
four people since finishing their R&D Start supported project — chart 3.3.
Spending is centred around $1 million a year —chart 3.4.

Collaborafion

Mostly, recipients undertake their R&D without collaborators. Around 24
per cent of recipients involved collaborators in their R&D. Of firms using
collaborators, recipients distribute their collaboration faarly evenly between
the categories listed in chart 3.5.

Low proportions of R&D funding go to plant and equipment

On average, about 15 per cent of total R&D spending was allocated to plant
and equipment, indicating that most was used to fund wages and salaries
of researchers (chart 3.6).

Part 2 responses: R&D expenditure and stages

In the recipient group, most R&D expenditure fo date has been in
developing a prototype — chart 3.7. Commercialisation and market
development are indicated to involve lesser Start funds and overall
investment, and in many cases these investments are yet to occur.
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3.2 Please indicate the turnover (total revenue) of your firm during 2001-02
financial year

Ehl
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Data source: Responses tg the R&D Start Program Questionnaire.
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3.3 Since completing the project have you employed additional staff as a
result of the project?

Mean= 4 persons
7 Siandard error = 10

No. of addifional staff

More

=
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Data source: Responses 1o the R&D Start Program Quastionnaire.
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3.4 How much did you spend on R&D in total (R&D Start project plus any
other) in 2001-027

R : Mean = $1.5 miliion

= :
=3 3 Standard error = 3
g ‘
Tg 6
w
S 7
oZ
B
g
10
More
No respense
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Data source: Responses to the R&D Stan Program Questionnaire.

3.5 Did you conduct this project collaboratively with other organisations?
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Data source: Responses to the R&D Start Program Questionnaire.
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3.6 How much of the total R&D funding for the R&D Start-related project
was invested in R&D plant and equipment?
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Data source: Respanses to the R&D Start Program Questionnaire.
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3.7 Total investment on R&D from all sources

a
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Data source: Responses to the R&D Start Program Questionnaire.

Part 3 responses: respondents’ beliefs about future profitability

Most companies (72 per cent recipients) indicated their R&D projects have
not yet established a profitable operation. They are at or below their
breakeven level — chart 3.8. However, most are highly optimistic about the
future, Ten years from now, 85 per cent of recipients believe that their R&D
projects or alternative ventures will be either profitable or highly profitable
— chart 3.9,

Part 4 responses: economic outcomes, flow-ons and spillovers

Among recipients, the main economic impact of the R&D was indicated to
be the development of a new or better product, service or process — chart
3.10. About 50 per cent of respondents selected these categories. Fewer
companies indicated the development of technology to reduce their costs.
About a quarter of respondents indicated increased intellectual property as
a main economic impact. Around 20 per cent indicated that the increased
opportunity for them to engage in new ventures or collaboration was also
an important economic impact.
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3.8 The extent to which your company has received additional accumulated
financial benefits from the R&D project conducted

No financial
benefit yet

Breakeven point

Scale of additonal accumulated financial benefis
(met profif) from the R&D condusted

Highly profitable

0.00 0.05 0.10 0.15 0.20 0.25
Proportion of responses

Data source: Responses to the R&D Start Program Questionnaire. .

3.9 The extent to which you expect your company to receive additional
financial benefits (net profit) in the next ten years from the R&D project
conducted

No financial
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Breakeven poinf 5

Scale of addifional accumulated financial benefits
(net profif) in the nextten years from the R&D conducted

Highly profitable 10
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Data source: Responses to the R&D Start Program Questionnaire.
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3.10 Main economic outcomes of your R&D Start-supported R&D project (strong degree of impact)
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Data source: Respanses to the R&D Start Program Questionnairg.

Products

For business customers and export oriented

The new or better products being developed by R&D Start recipients are
almost entirely for business customers rather than households. Also, they
are mainly destined to the export market five years from now (74 per cent,
and 26 per cent to the domestic market). Nearly a third of respondents did
not attempt this question on market shares, perhaps reflecting the
uncertainty of future markets.

Expected to deliver significant benefits to business customers

New and better products are.expected to deliver benefits to the customers
of recipients in the ways indicated in chart 3.11. Of those respondents who
specified that their products would lower their customers’ costs of doing
business, the weighted average estimated value of the products to
customers is around $20 million per firm. However the distribution is
highly skewed with most firms expected much smaller benefits of around
$1 to 5 million a year — chart 3.12.
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3.11 What is the value of your product to your customers?
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Data source: Responses to the R&D Start Program Questionnaire.

3.12 Estimate of cost reduction to all your business customers

Number of responses = 59

Frequency of responses

$0-1mvyr $2-6miyr $6-20miyr $21-100m/yr Greater than
$100m/yr

Data source: Responses to the R&D Start Program Questionnaire.

Recipients expected to be able to retain their competitive edge

Charts 3.13, 3.14 and 3.15 indicate that respondents expect to be able to
retain the competitive edge their R&D will confer provided they maintain
ongoing R&D. Nonetheless, there is also some expectation implicit that
either their technology will quickly diffuse through the industry they
compete in or the technology they have developed is not highly novel or
unique, and others will be able to develop competitive, substitute
technologies. Interestingly, two thirds of those who responded indicated
that further government assistance — chart 3.15 — would be required to
allow them to maintain their competitive edge.
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Lower costs of production for recipient firms

Of those firms whose technology focuses on lowering their own costs of
production, respondents indicated a weighted average expected cost
reduction of 155 per cent — chart 3.16 About half of the respondents
expected that their technology would be applicable to the entire industry
and thought they would reasonably quickly Jose their competitive edge
with this technology, without more R&D — charts 3.17 and 3,18, Ongoing
R&D could delay their declining competitive edge, but not for as long as
for those recipients developing new or better products — chart 3.19. As
with those developing new and better products, about two thirds of
respondents indicated that they did not expect to be competitive without
further government assistance to develop more R&D — chart 3.20.

3.13 How long before you lose your competitive edge to rivals, assuming you
do no further research?
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Data source: Responses to the R&D Start Program Questionnaire,

3.14 How long before you lose your competitive edge to rivals, assuming
ongoing R&D?
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Data source: Responses to the R&D Start Program Questionnaire.
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3.15 Is ongoing R&D to maintain your competitive edge sustainable without
further government assistance?
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Data source: Rasponses to the R&D Start Program Questionnaire.

3.16 How much has the new technology lowered your costs of production
and/or operation?
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Data source: Responses to the RED Start Program Questionnaire,

3.17 How applicable is the new technology to competitors in your industry?
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Data source: Responses to the R&D Start Program Questionnaire.
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i

3.18 How long before you lose your competitive edge to rivals assuming you
do no further research?
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Data souvrce: Responses to the RED Start Program Questionnaire.

3.19 How long before you lose your competitive edge to rivals assuming
ongoing R&D7?
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Data source: Responses to the R&D Start Program Guestionnaire.

3.20 Is ongoing R&D to maintain your competitive edge sustainable without
further government assistance?
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Data source: Responses to the R&D Start Program Questionnaire.
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Strong intellectual property protection

Over half (57 per cent) of the grant recipients who responded indicated that
they had at least one way of protecting their I. Most indicated that they
had several means of protecting their [P — chart 3.21.

New business ventures and collaborations
Mostly, new ventures were centred on opportunities to develop markets —
chart 3.22,

Other economic impacts

Over half the recipients who responded indicated an increase in the skills
of their employees and the development of a platform technology as
significant economic flow-ons to their own firms — chart 3.23. Generally all
other flow-on impacts and impacts on other parts of the economy are
considered significant by between 10 and 20 per cent of respondents.

3.21 Is your R&D protected from being copied by any of the following?
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Patent Other IP rights Gw nership or rights o Ownership or rights 1o~ Complexity of  Dedicaied client base
{eg. licensing, plant  other essenfial inputs  key technotogy input production
varely rights)

Daia source: Respanses to the R&D Start Program Questionnaire.
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3.22 What is the additional investment as a result of these further R&D and/or
business ventures/collaborations?

50
45
40
15
3.0
25
20
1.5
1.0 -
0.5
0.0

Average addiional invesiment ($m)

New R&D Market development  Expanded producion Other

Data source: Responses to the R&D Start Pragram Questionnaire.

3.23 Please indicate if there have been any other significant flow-on 2conomic impacts or
innovations from your Start-supported R&D
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health/safety hazard company findustry risk emplay ees improved platiorm
fechnology

Drata source: Responses to the R&D Start Program Questionnaire.

Part 5 responses: firms’ perceptions of R&D Start influence

The majority of recipients indicated that the receipt of R&D Start funds had
a major impact on their R&D. Had they not received it:
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* around 80 per cent of respondents indicated that on average it would
have halved the probability of success of the R&D, from around 63 to
29 per cent;

* around 80 per cent indicated that on average the scope of their exercise
and its output could have also been halved;

* over 90 per cent indicated substantial delays to achieving commercial-
isation of an average 4.2 years;

* about 90 per cent indicated that it would have substantially increased
their costs of doing the project — on average 72 per cent.

However, about a third of recipients indicated that if they had to repay
their grant once the R&D was commercial and successful, they would not
have accepted the funding. About a third also indicated that they would
have proceeded with the project using alternative funding — chart 3.24.

Recipients also indicated that the current funds they had received were
probably of greater marginal value to them than additional funds would
be. Had they received twice as much R&D Start funding as they did, and
with no requirement from them to make matching funding:

* 75 per cent indicated that they would have reduced their own funding
by 53 per cent;

* about half indicated it would not have increased the probability of
success; and

3.24 If, instead of an R&D Start grant you had been offered a concessional
loan, which was only repayable upon commercial success of the R&D,
what would you have done?

Frequency of responses

Taken up the loan and proceeded with the project  Proceeded with the project with afterative funds

Data source: Responses to the R&D Start Program Questionnaire.
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* overall time to reach commercialisation would have decreased by only
about a year.

These answers are roughly consistent with responses about the adequacy of
funds. About two-thirds of recipients indicated that the R&D Start funds
they received were sufficient to efficiently and expeditiously conduct their
R&D.

Part 6 responses: perceptions of the graduate R&D Start scheme

Only 5 per cent of recipient respondents indicated an involvement in the
graduate R&D Start scheme. Of those that had not been involved in the
schemne, 46 per cent indicated they were not aware of it and 20 per cent said
they had no need for it. Others were generally critical of aspects of the
scheme as summarised in chart 3.25.

Part 7 responses: perceptions of the loan R&D Start scheme

Only 2.5 per cent of recipient respondents indicated an involvement in the
loan Ré&D Start scheme. Of those that had not been involved in the scheme,

3.25 If you have not been involved in the R&D Start Graduate program, we
would like to understand why

Not aware of the program

M anagement requirements oo onerous

No desire o collaborate

Cificulty in firding a university

Struchure of the program 0o restricive

Funding insuficient

Ofther

Data source: Responsas to the R&D Start Program Questionnaire.
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about 30 per cent were unaware of it, 14 per cent did not qualify for it and
the remainder chose not to take it up due to negative perceptions of it —
chart 3.26.

Part 8 responses: perceptions of compliance costs

Compliance costs average $68 000, which is 8.1 per cent of total R&D Start
grant funding (chart 3.27). Although not asked directly of non-recipients,
many offered their views in written open-ended responses. Many
complained of the tens of thousands of dollars that they had paid
consultants or the time they had foregone to prepare their unsuccessful
applications.

Graduate Start

The response rate for the Graduate Start survey was reasonable, with only
10 responses from a possible 26 — a response rate of 38 per cent. Despite
the response rate, the small sample size makes it difficult to draw
conclusions about the Graduate Start population.

Profile of the respondents

Ninety per cent of the firms responding were private’ companies. The
average number of employees (42) was similar to the grant respondents
and reflects the same bias due to one large firm (300 employees)
responding to the survey. The majority of firms were small, with less than
20 employees. The turnover pattern was also similar, with the average
turnover of $6.8 million reflecting the large firm in the sample, and most
firms in the zero to $3 million turnover category.

Involvement with other R&D programs

Forty per cent of the firms had received an Ré&D Start grant prior to
involvement in the Graduate program and for one firm it was the second
time they had participated in the Graduate program. This compares with
42 per cent of grant respondents having received some form of government
assistance for R&D prior to current participation in Start, of which only 20
per cent had received a Start grant before.
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3.26 If you have not been involved in the R&D Start Loan program, we would
like to understand why

Not aware of the program

Do riot qualify for the program

Have access to allemafive finance

Cosfs do not make it atiractive

Prefer venture capital

Other

0 5 10 15 20 25 30 35 40 45
Mo. of responses

Data source: Responses to the R&D Start Program Questionnaire.

3.27 Please provide your best aestimate of the costs to your company in
meeting the requirements for application and administration of the R&D

Start grant
B0
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S @ Total compliance costs are 8,1%
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R&D Start grant Grant administation Gther Total
applicafion

Data source: Responses to the R&D Start Program Questionnaire.
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Collaborations

All of the respondents had collaborated exclusively with universities. Sixty
per cent indicated that they had a prior relationship with the university,
and 40 per cent had known the graduate prior to applying for the program.
Most (70 per cent) of the applications were initiated by the firm with 20 per
cent initiated by the university.

R&D expenditure and stages

The profile of the total expenditure on R&D was slightly lower than the
grant recipients with a mean of $0.5 million (standard deviation of $0.7
million) compared to $1.6 million average for grant recipients. Expenditure
on the project involving the graduate was a large proportion of total R&D
spending for most firms, with an average of $0.38 million. Commensurate
with the lower R&D expenditure levels was lower expenditure on plant
and equipment, with an average of $0.07 million (standard deviation of $0.2
million). ,

The expenditure pattern differed from the grant respondents in that it was
skewed more toward the development and proof of concept stage of R&D.
Fifty three per cent of the funds allocated were in this category, with an
average expenditure of $0.23 million (standard deviation $0.26 million).
Three firms of the ten had invested in commercialisation and market
establishment.

Impact on profitability

The profile of the impact on profitability was slightly higﬁer than the grant
recipient sample as 50 per cent of firms felt that they had more than broke
even, compared with 20 per cent. In ten.years time 80 per cent of firms
indicated that they would more than break even, although none indicated
that the return would exceed 10 times the cost. This pattern may be partly
due to the smaller size of the R&D investment.

Economic outcomes, flow-ons and spillovers

The products of the R&D varied slightly from the grant recipients in that a
higher share developed a better product/service (40 per cent compared to
20 per cent). A higher share also reduced costs of production (30 per cent
compared to 7 per cent). A lower share developed a new product/service
(20 per cent compared to almost 30 per cent).
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3.28

The responses to the value of the product to the customers is similar to the
grant responses except that no firms indicated that their customers were
prepared to pay a price premium.

Spillover effects

Only 30 per cent of the firms had protected their IP, and only one (10 per
cent) with patents. The responses on maintaining competitive edge were
similar to the grant recipients.

There were a variety of other spillovers identified in the survey responses.
These are summarised in chart 3.28. The responses imply that the benefits
are largely captured by the firms themselves, with the main exception
being the skill development impact.

Collaborations

There is evidence of a higher impact on opportunities for collaborations
and joint ventures with 30 per cent of respondents indicating a strong
Impact in this area (compared with 20 per cent of grant recipients). In 40
per cent of firms this is in the area of further R&D collaborations, while 10
per cent indicated further business ventures.

The program did provide some access to expertise in the university beyond
the graduate involvement. Chart 3.29 summarises the responses.

Please indicate if there have been any other significant flow-on economic impacts or
innovations ‘from your Start-supported R&D

Frequency of responses

5 .
4 Own fim
3 — e
Fims in your
2 industry

Reduced occupatonal Reduced pollution Reduced Increased skills of Development of a new ar
healttysafety hazard company findustry risk employegs improved platform
technology

Data source: Responses to the RAD Start Program Questionnaire.
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3.20 What access to expertise in the research institution was facilitated by
your involvement in the program?

4

Frequency of responses
[\
[

Mone Only project reiated  Limited additional contact  Significant additional
conlact contact

Data source: Responses to the R&D Start Program Questionnaire.

The program has generally resulted in the employment of the graduate
following the completion of the program. Seventy per cent are still
employed with the firm and several firms commented that they thought the
program was an excellent way of identifying and training good people. In
only one case was the graduate not employed and this person had returned
to further study. This was also the case where the respondent indicated that
the main motivation and benefit came from access to the university
laboratory facilities. However, the importance of identifying good people is
only one factor identified in the response to a question on the sources of
impact from collaboration, Chart 3.30 summarises the responses.

Start Loan

The response rate for the Start loan survey was 39 per cent, but as there are
only a relatively small number of loans, there are only 12 responses. As
with the Start Graduate, the small sample size makes it difficult to draw
conclusions about the Start Loan population.

Profile of the respondents

All of the firms responding were private companies. The average number
of employees (14) was lower than the grant respondents reflecting the
absence of any very large companies in the Start Loan population. All
respondents had less than 30 employees. The turnover pattern was
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3.30 Sources of benefit from collaboration

Fraquency of responses

Source of new ideas Lower cost access o Lower costaccess o More costefective  Speeding up of R&D Identify high quality

ax pert opinion technical equipment R&D results future employess

Data source. Responses to the R&D Start Program Questionnaire.

commensurately lower with an average turnover of $1.5 million and all
firms in the zero to $3 miilion turnover category.

Involvement with other R&ED programs

Fifty-eight per cent of the firms had previously been involved in an R&D
program, predominantly a loan program of some kind. Only one firm (8
per cent) had received a Start grant prior to successful application for the
loan. This compares with 42 per cent of grant respondents receiving some
form of government assistance for R&D, of which only 20 per cent had
received a Start grant before.

Collaborations

Most of the R&D was conducted by the firms, with only two reporting
collaborations. One was with a private company and one with a university.
While a small sample, this is very similar to the profile of the Start grant
recipients.

R&D expenditure and stages

The profile of the total expenditure on R&D was lower than the grant
recipients, with a mean of $0.36 miltion (standard deviation of $0.3 million)
compared to an average of $1.6 million for the grant recipients. Expendi-
ture on the project for which the loan was provided was a large proportion
of this for most firms, with an average of $0.21 million. Commensurate
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with the lower R&D expenditure levels was lower expenditure on plant
and equipment, with an average of $0.15 million (standard deviation of $0.3
million). This was higher as a share of expenditure {on average, the share
was 38 per cent) than for the grant recipients (on average, 22 per cent).

The expenditure pattern differed from the grant respondents in that it was
skewed more toward the commercialisation stage of the innovation cycle,
as would be expected. Fifty seven per cent of the funds allocated were in
this category, with an average expenditure of $1.39 million (standard
deviation $2.7 million). All firms except for one, where the product failed,
had invested in commercialisation and market establishment.

Impact on profitability

The profile of the impact on profitability was similar to the grant recipient
sample, with 25 per cent of firms indicating they had already more than
broken even compared with 20 per cent. In ten years time, 66 per cent of
firms indicated that the project would more than break even and 75 per
cent would at least break even. This is substantially lower than the grant
recipients (85 per cent), when the opposite would have been expected as
the loans are targeted at projects that are closer to commercialisation. While
this may be the result of the small sample, it could also indicate the size of
the optimism bias. It appears that the further firms are away from
commercialising and marketing the products produced by R&D, the higher
their assessment of the benefits.

Economic sutcomes, flow-ons and spillovers

The shares of products of the R&D were very similar to the grant recipients
in that the highest share was better products or services (58 per cent)
followed by increased intellectual property (also 58 per cent). Fifty per cent
reported a better product or service while only 25 per cent reduced their
own costs of production. Forty-two per cent reported increased
opportunities for new ventures or collaborations.

All of the firms were focused on the domestic market.in the short run
except for one firm, which is currently getting 73 per cent of sales from
exports. In ten years time two other firms expected to export, but only very
small volumes. The responses to the value of the product to the customers
suggest much greater value to customers than to grant recipients. Thirty-
three per cent of firms said customers were willing to pay a price premium
compared to 12 per cent of grant recipients. Fifty-eight per cent of firms felt
that the product had reduced costs for the business customer, and 58 per
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cent felt it had improved their customer’s product quality. The indicative
cost saving for customers for the seven firms who responded to this
question totalled $13.8 million. This is much higher than the 21 and 24 per
cent of grant recipients who had reduced costs or raised quality for their
customers respectively. Forty-two per cent of loan recipients reported that
customers had switched to their product.

Spillover effects

All of the firms {except the technical failure) had protected their IP, all but
one in at least two ways. Fifty per cent had taken out patents and 25 per
cent other IP rights. The responses on maintaining competitive edge were
similar to the grant recipients.

There were a variety of other spillovers identified in the survey responses.
These are summarised in chart 3.31. The responses imply greater spillovers
on average than for the grant recipients. As a percentage of respondents,
the spillovers to other firms in the industry and to other industries is well
over twice that of the grant recipients despite the higher level of IP
protection. The small sample, however, makes drawing any conclusions
problematic.

Collaborations

There is evidence of a higher impact on opportunities for collaborations
and joint ventures with 58 per cent of respondents indicating a strong
impact in this area (compared with 20 per cent of grant recipients). In 25
per cent of firms this is in the area of further R&D collaborations, while 25
per cent also indicated collaboration in market development.

Repayment performance

Despite there being only one acknowledged failure of the technology, forty-
two per cent of the firms are yet to start repaying their loans, and a third
indicated that they did not anticipate being able to make repayments. Chart
3.32 summarises the response to the question on having made, or anticipate
being able to make. repayments. The reasons given relate mainly to the
need for more time to make repayments due to factors such as market
downturns (IT), the market moving in new directions, making the new
technology redundant and cash flow problems for other reasons.
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3.31 Please indicate if there have been any other significant flow-on economic impacts or
innovations from your Start Loan-supported R&D
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Data source: Respanses to the R&D Start Program Questionnaire.

3.32 Actual and expected loan repayment

Frequency of responses
(L%

1} _ S
Yes, as scheduied ) Yes, but minor rescheduling Yes, but major rescheduling No

Data source: Respanses to the R&D Start Program Questionnaire.
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Benefits and costs of R&D
supported by Start

Survey results for grant recipients suggest that, in aggregate, they expect
their R&D to eventually be highly profitable (charts 3.8 and 3.9). Here we
use the quantitative benefit-cost framework discussed in appendix B to
assess the private as well as broader flow-on costs and benefits of R&D.

Full costs of R&D

To assess the broader costs of R&D we must include several categories of
costs (table 4.1).

Total R&D cost consists of:

* direct investment in R&D projects, which is composed of funding from
the Start program and the firm’s private funds, as well as previous
expenditure by the company in the R&D project;

* the administration and compliance cost in the life of the project; and

= the tax burden of raising public funds (Start program funds).

The cost burden of raising tax comes from the distortions imposed on the
rest of the economy from raising taxes. Taxes create disincentives to work

and invest, and cause resources in the economy to be reallocated away
from their optimal. Various empirical studies estimate the cost burden of

4.1 R&D costs on a present value basis discounted at 5 per cent
Present value ($m}

Start Tax

program Private funds Administration burden Total

Project  Previous

cosi R&D

Recipients

= Grant 138.70 337.02 69.00 11.71 46.13 60256
* Graduate 1.76 224 0.27 0.88 5.16
* Loans 3.90 2(.54 0.30 1.95 28.70

Source: CIE and survey data.
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taxes at between 15 and 40 cents in every dollar of tax raised. Here we use
the mid-point of 28.

Compliance costs from the survey results (chart 3.27) are around 8 per cent
of the value of the R&D Start grant. However, as there is some ambiguity
about whether these are already included in project costs, they are assumed
to be zero here. Administration costs are estimated at around 6 per cent of
the R&D Start grant and cover the staffing and overhead costs of the IR&D
Board, AusIndustry and the policy division of DITR involved in
administering the scheme.

Estimates of the private and Start investments in R&D come directly from
the survey. Another cost of the R&D is the opportunity cost of the capital
used in each project. This accumulates through time and accumulates the
longer the funds are not available for alternative uses. To account for it in
the benefit-cost evaluation we initially use a discount factor of 5 per cent.
This is accounted for by presenting the costs in table 4.1 in present value
terms. :

Perceived private benefits of R&D

Chart 4.2 summnarises recipients’ responses about their perceptions of their
accumulated financial returns from their R&D Start supported projects so
far, relative to the direct financial costs of the project. The weighted average
response suggests that, as a group, the private benefits received have
exceeded total costs (own, R&D Start, administration, and burden of tax) by
about 40 per cent. The average benefit to cost ratio is 1.4:1.

The distribution of benefits, however, is highly skewed. As discussed in
chapter 3, 72 per cent of respondents indicated that they had not reached a
breakeven position. In fact, on average, this group was less than half way to
breaking even. However, the weighted average result is considerably better
on account of a few large firms having done very well. This may partly
reflect the riskiness of R&D.

Perceived benefits arve very high

Chart 4.3 extends the expected flow of benefits for another 13 years. It
shows benefits peaking in five years and then declining to zero by 2017.
The decline is due to financial discounting as well as product obsolescence.
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4.2 Percelved current accumulated private benefits relative to estimated social costs of R&D
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Data source: CIE model.

4.3 Perceived current and future private benefits relative to estimated social
costs of R&D: recipients
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We cannot be certain of the pattern of accumulating and declining fufure
benefits, but the pattern indicated fits the data best on average. In reality,
some new technology may continue to have a positive effect well in to the
tuture, while other technology may have a very short product life cycle.

On average, respondents’ expectations are for private benefits to exceed
total costs by 7.33 times. However, over the approximate 20 year life of the
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projects, this converts to an overall internal rate of return of 40.5 per cent —
table 4.4. The external rate of return (CIE 2002) is 15.2 per cent — were the
funds invested in R&D alternatively invested at a compound rate of 15.2
per cent above the discount rate of 5 per cent for the average 15 year pay-
back period, the same benefit to cost ratio could be achieved. This is a high
sustained rate of return.

Even discounting for various biases, high private returns are expected

The high expected rate of return might reflect a typical R&D optimism bias.
It may also reflect some survey bias and the relatively low financial
discount rate of 5 per cent.

Typically, managers of R&D projects are overly optimistic about their
probabilities of technical, commercialisation and market development
successes. This may reflect the fact that many unforseen difficulties face
new products and technologies in their development. Almost by definition,
any expectation of future benefits is difficult to account for except in a very
general way based on past experience. A random sample of 30 AusIndustry
final project reports shows that over the expected average 18 month life of
an R&D Start grant, on average, projects took 30 per cent longer to achieve
their benchmarks than expected. Experience in evaluating many Ré&D
projects suggests that optimism biases of around 50 per cent are common in
considering most benefits of the project. Using the 30 per cent time
optimism bias as an indicator of project optimism bias for R&D Start
projects may be conservative.

The survey bias refers to the low level of responses from recipients who
were technically unsuccessful. AusIndustry data suggests 15 per cent of
recipients were technically unsuccessful. However, only between 1 and 4
per cent of respondents were in this group. To properly assess the benefits
of the program, we need to factor this into recipients’ costs and assume no
benefit due to technical failure. Effectively, this would lower the benefit to
cost ratio by 10 per cent.

4.4 Estimated private benefits and costs: recipients

Results PV § benefit PV $cost  B:Cratio IRR? ERRP

$b $b % %
Based on survey data 5.02 .60 8.36 a1.9 15.2
Qptimism bias discount 35 (.60 5.85 3386 12.5
Survey bias discount 3.51 0.56 5.32 313 11.8
Doubling of discount rate (5—10%) 312 0.66 473 M3 10.9

3 |RR and ERR take account of the time required to achieve a certain present value 8:C.
Source: CiE and survey data.
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Discounting the results presented in chart 4.3 for these two possible biases
produces the results presented in table 4.4. Discounting for a possible 30
per cent optimism bias lowers the benefit to cost ratio accordingly.
Discounting it another 10 per cent for the under-representation of technical
failures lowers it still further. The internal rate of return falls to around 30
per cent and the external rate of return falls to 11.8 per cent. At a higher
discount rate of 10 per cent, the benefit to cost ratio declines to 4.66:1 and
an external rate of return of 10.8 per cent. This sort of rate of return is
within the bounds of good expected commercial returns,

The results presented in table 4.4 suggest that, even after correcting for
various uncertainties about research outcomes, realistic expectations are for
high private rates of returns from their R&D investments.

Estimated economywide benefits and costs of R&D projects

R&D diffuses through the economy creating flow-on effects, and in some
cases passes original benefits generated by initiating firms to their
customers and competitors. But diffusion may also impose costs. To the
extent that R&D is successful, it may reduce the business of competitors or
bid up the cost of highly skilled labour, bidding it away from other
industries.

Here we use data from part 4 of the survey to assess how R&D outcomes
will impact on the domestic, export and import supply and demand of
Australian industries affected by Start supported R&D. This is done using
the CIE ORANI model of the Australian economy. The results represent a
detailed adding up of the economywide, market-mediated benefits of Start
R&D.

Estimates of market-mediated economywide benefits are also high~

The economywide estimates of benefits and costs are summarised in chart
4.5. That the full economywide benefits are similar to the perceived private
benefits also suggests that recipients’ own perceptions of their private
benefits are optimistic, because the benefits shown in chart 4.5 include both
private and flow-on benefits combined. However, irrespective of how the
gains from the R&D are distributed in the economy, the results represent a
detailed analytical verification (see box 4.6) that the R&D supported by
Start is expected to have a healthy payoff for the economy. Present value
economic benefits of $4.8 billion are expected over the next 15 years for
total outlays to date of around $0.6 billion.
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45 Economywide benefits and costs
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Data source: CIE model.

4.6 The analytical approach versus perceptions

The analytical verification is detailed because it is the aggregation of the market and
industry analysis of up to five different possible R&D outcomes (productivity increases for
own firm, productivity increases for competitors, productivity increases for business
customers, export demand increases, household demand increases) by 118 R&D
projects. Moreover, up to 20 different answers to quantitative survey questions may have
been referenced to make a quantitative assessment of each R&D outcome. It is
therefore a detailed bottom-up integration of about 10 000 separate quantitative answers
from respondents used to form a logic picture of the potential impacts of their R&D,

By comparison, the estimates of perceived private benefits are impressionistic and
based on about 200 answers. Nonetheless, they are valuable because they are made by
those closely invalved in the work and, taken together, the two different estimates point
toward high expected average returns. '

4.7 Estimated economywide benefits and costs: recipients

Results PV ¥ benefit PV 3 cost  B:C ratio IRR ERR

$b $b % %o
Based on survey data 479 0.60 7.95 40.5 14.8
Optimism bias discount 335 0.60 5.56 32.3 121
Survey hias discount : 3.35 0.66 5.06 301 11.4
Doubling of discount rate (5—10%) 299 0.66 4.50 30.1 10.5

Source: CIE and survey data.

Discounting for various biases still leaves high market-mediated returns.
Applying the same corrections we applied in table 4.4 to the economywide
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results defines table 4.7. The more conservative view of the benefit to cost
result is a ratio of around 4.5:1.

Distribution of benefits through the economy

Chart 4.8 shows the economywide and perceived private benefits gener-
ated by each industry conducting R&D. For five of the main industries
conducting R&D, the perceived and economywide benefits are similar,
with three industries:

* machinery and equipment manufacturing
* petroleum, coal, chemical and associated product manufacturing

"  property, business and computing setvices

by far the largest contributors. The difference between the perceived and
economywide benefits in mining and agriculture may be due to the fact
that, because of the high export intensity of both industries, most of the
benefits will end up in the hands of foreign consumers. The economywide
estimates are better able to pick up such effects because second and
subsequent round economic impacts are systematically accounted for. By

4.8 Source of R&D benefits by industry: respondents’ direct survey results and ORANI results
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2000
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Product Mfg
Property & Business & Computing
Services

Cultural, Arts,Sports, Recreational Personal
& Other Services

Data source: CIE model.
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comparison, respondents may not factor in such market interactions in
their perceptions of benefits. For the petroleum, coal, chemical and
associated product manufacturing industry the opposite may be at work.
Import replacement effects may end up lowering prices to consumers.

The main beneficiaries of the economywide benefits are the three main
industries initiating the R&D. Machinery and equipment manufacturing,
and property, business and computing services tend to benefit relatively
more than the petroleum, coal, chemical and associated product
manufacturing industry. The latter passes more of its gains forward to
other industries or consumers. Iniiating industries receive their benefits
either directly due to the initiating firm, or indirectly as the innovation
diffuses to competitors. The main using industries benefiting from the R&D
are: utilities, motor vehicles and transport and storage, communication
services, finance and insurance, and high tech industries. Other industries
incur small costs due to the impact the R&D imposes on wage rates (which
rise) and the exchange rate (which rises due to increased export sales). Net
annual export sales increase by around $250 million a year and imports
increase by $100 million a year.

Overall, in addition to the initial, first round benefits from R&D, the net
increased economic benefit induced by second and subsequent round flow-
ons from the R&D is around 20 per cent. That is, for each dollar of initial
benefit, an additional 20 cents is generated.

Knowledge spillovers

The extent of knowledge spillover from R&D will depend on:

= how appropriable the benefits from R&D are — the easier it is to
protect intellectual property, through patents and other means, the
lesser the opportunity for spillovers;

» the extent to which technical and commercial skills developed by the
company doing the R&D may be transferred to other companies when
staff leave;

= the novelty and applicability of the technology to others, the more
novel and applicable it is, the more likely it may spur the development
of other new applications and products;

= how rapidly the influence of the new technology diffuses through the
domestic economy rather than leaking to the international economy —
the faster it diffuses domestically, the more likely it is that spillovers
will be large;
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= the extent to which it promotes collaboration — more collaboration
increases the chances of new applications and spillovers.

On these factors, recipients’ responses indicate the following,

* Fifty-seven per cent of respondents indicate strongly protecting their
R&D.

= Ten to 20 per cent of firms indicate that increased skills of their workers
may provide spillover benefits to other firms in their industry (20 per
cent) and firms outside their industry (10 per cent);

* Ten to 20 per cent indicate novel or platform technologies that might be
of benefit to firms other than their own — most R&D is highly applied
rather than basic or focused on developing platform technologies.

* Around 90 per cent of respondents do not expect to quickly lose their
competitive edge to rivals (in under five years) and about 75 per cent of
increased sales resulting from the R&D are expected to be exports.

* Twenty-four per cent of recipients involve collaborators in their R&D.

Other spillovers

Sixteen per cent of respondents indicated creating spillovers relating to
occupational health and safety or pollution. Mostly, these gains related to
their own firms, suggesting gains are likely to be minimal given their small
size on average. The estimate is of a gain with a net present value of around
$1.2 million. Were this duplicated for all firms indicating additional
spillovers, total gains would only amount to around $20 million. Even
doubling these as an estimate provides only small benefits.
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Additionality: the evidence

The evidence compiled so far provides considerable information about the
sort of relationship between the market-mediated benefits and total costs,
such as depicted in chart 2.1, for R&D Start supported projects. From such
information, we can assess the evidence on additionality and hence the net
national gain in R&D benefits Australia derives from its spending on R&D.
It is worth noting that there is no evidence to support the notion that Start
supported R&D has greater benefits (to the firm, in flow-on effect or via
spillovers) than any other R&D. Consequently, the value of the Start
program is derived solely through its additionality.

Net national gains from R&D Start funding: additionality

Evidence presented by respondents in part 5 of the questionnaire (see
chapter 3) suggests that the market-mediated benefit to total cost
relationship for recipients is as depicted in chart 5.1. Several elements of
recipients’ responses suggest that, with their own and Start funding they
are positioned high up on their marginal benefit to cost curves to achieve
the average benefit to total cost ratio of 4.5 to 1. Spending more money on
R&D would start to show fairly severely diminishing returns.

*  Around two thirds of recipients said that with Start their total funding
was adequate to conduct their R&D efficiently.

* Onaverage, a doubling of Start funds would only increase the expected
benefits by between 5 and 15 per cent in terms of reduced time to
commercialisation and probability of success.

However, although approaching severely diminishing returns, responses
suggest that the additional Start funding received by recipients allowed
them to climb a steep part of the curve and achieve high marginal return.
Without Start funding:

* about two thirds suggest that their probability of success and the scope
of their R&D would have halved — a possible 33 per cent reduction in
benefits from $2.99 billion to $2 billion in chart 5.1; and
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5.1 Average benefit to cost relationship: recipients

Expected Market-mediated
benefits

(3b)

299

33% = NPV $1 billion ;‘f

200 b e m e e e oo _:::

el PO S

044 066 R&D expenditure ($b)

Data source: CIE model.

* only about a third indicated that they would probably have proceeded
with their R&D anyway, creating no real change.

Big national gains from R&D Start funding perceived

On the evidence above, it could be argued that the provision of Start funds
is expected to add 50 per cent to the total benefit expected to be received
from R&D Start supported R&D. This equates to a present value gross
national benefit of around $1 billion (0.33 times benefit in table 4.7).

The present value private benefit of around $1.0 billion to the extra (present
value) social cost (government's 33 per cent share of total costs in table 4.1)
of $0.22 billion, suggests a benefit to cost ratio of around 4.5:1 before taking
account of spillovers. This appears to be a healthy rate of return on Start
funds — external rate of return = 10.5. This is consistent with the House of
Representatives Standing Committee on Science and Innovation (2003),
which has been told about the program’s “great success’.
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But there are inconsistencies that must be explained

The benefits are, however, market-mediated benefits. This creates an
inconsistency in the evidence presented by recipients. Given the very high
rate of return from market-mediated benefits — which should be able to be
captured by the market — it is not clear why firms were not able to secure
funds to undertake such an expansion of Ré&D.

Are there severe capital market failures?

To believe the evidence presented by recipients requires the assumption
that there is a large capital market failure. The proposition must be that the
capital market, despite its position to efficiently spread risks, is not
attracted to funding R&D investments with such high tfates of return as
those conducted under the Start program.

What the data says with no assumption of capital market failure

If there is no capital market failure, additionality from the program will
depend solely on the spillovers created by the additional R&D induced.

Indicators of inducement

Estimates of the percentage of each dollar of R&D subsidy that ends up
inducing more R&D vary widely. Of each dollar of R&D subsidy, some
may crowd out funding that would have occurred anyway. Further,
because of diminishing returns to each additional dollar of R&D invested in
a project, it is unlikely that, in a matching dollar grant scheme, all of each
extra dollar will be spent on extra R&D.

If there is no capital market failure, firms could be expected to behave as
depicted in chapter 2 and we can interpret survey data accordingly. In the
absence of Start funds, firms should expand their R&D spending up to its
economically optimal point: where their marginal benefit equals its
marginal cost — that is, 1:1. However, with matching Start funds, they will
proceed beyond this point, up to the point where their marginal private
benefit from the R&D equal 0.5:1. This is the purpose of the R&D grant. A
relationship between benefits and costs that fits the survey data and these
two marginal conditions is that depicted in chart 5.2.

Our financial model depicted in chart 5.2 suggests that, in the absence of
Start funds, in the absence of a capital market failure and given the
functional form depicted, recipients would face financial incentives to
invest $0.614 billion on R&D. With the Start funding of $0.22 billion, survey
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5.2 Implied inducement from an average benefit to cost relationship
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data suggests they spent $0.046 billion more on R&D at $0.66 billion. Based
on the functional form chosen, this would suggest that Start caused a 21 per
cent inducement rate. That is, of each extra dollar provided through Start,
21 cents was spent on R&D and the remainder was absorbed as a transfer
subsidy. For example, rather than recipients foregoing wages to finance the
project, recipients could afford to pay themselves. The R&D Start funds
induced a climb up the steep part of the curve, but as this started to place
firms hard up against increasingly diminishing returns, their capacity to
further absorb the funds and use them usefully diminished, encouraging
them to substitute Start funds for their own.

Other functional forms could be fitted to the survey data. Those with an
even steeper mitial slope, but then a more rapid flattening at the top, would
suggest a higher rate of inducement. With a very steep, then rapidly
flattening curve it is possible to imagine an inducement rate perhaps as
high as 80 per cent — chart 5.3.
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5.3 Implied inducement with two functional forms
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The impressionistic evidence presented by respondents perhaps suggests
that the inducement rate lies between these two extremes. Without Start
funds:

* only a third of recipients indicated they would probably have
proceeded anyway, suggesting that two thirds would not and therefore
a maximum inducement factor of 67 per cent of the start funds — 50
per cent implied they would probably not have proceeded and about
15 per cent did not answer; and

* on average, 89 per cent of recipients indicated that the project cost to
them would have increased by 72 per cent, suggesting that, on average,
they may have maintained total R&D spending at 66 per cent of the
Start equivalent funds anyway and suggesting that the minimum
inducement effect would be as low as 33 per cent.

Impressionistic evidence is that the inducement effect of Start funds may be
between 33 and 67 per cent.
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Although none of the pieces of evidence above by themselves provide a
convincing estimate of the inducement rate from Start funds, it would
appear it is less than 1:1, but greater than zero. We consider that taken
together, the best unbiased estimate is that about $0.50 of extra R&D is
induced for each dollar granted under Start.

Spillover estimates

Indicators of spillovers from the survey suggest the following.

= About 85 per cent of projects were successfully completed, suggesting
that a range of new products and processes were generated and in the
normal process of diffusion, it should be expected that this will spur on
spillovers in the economy.

* Over half of respondents indicate strongly protecting their Ré&D,
suggesting that they are likely to appropriate many of the gains from
their R&D, thus reducing spillovers, but raising the private returns
from R&D — private and market-mediated returns are indicated to be
high.

" Between 10 to 20 per cent indicate novel or platform technologies that
might be of benefit to firms other than their own:

- high spillovers are expected to be associated with basic R&D or
R&D focused on developing processes or platform technologies;
and

- possibly lower spillovers are expected to be associated with the
applied or product oriented R&D mostly conducted through the
Start program.

= Around 90 per cent of respondents do not expect to quickly lose their
competitive edge to rivals (in under five years) and about 75 per cent of
increased sales resulting from the R&D are expected to be exports,
suggesting that the influence of new technologies will not diffuge
rapidly through the Australian economy.

* Less than a quarter of recipients involved collaborators in their R&D,
and the higher the level of collaboration the higher spillovers are
expected to be.

Although estimates of the present value knowledge spillovers are wide
ranging,
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*  Most Australian reviews of R&D subsidy programs have placed them
between $0.25 and $0.90 for each dollar of R&D — however, it is
possible to derive estimates as high as $5.52 (table 5.4).

* It is difficult to interpret most foreign studies on the question of
spillovers. However, the differences between fotal returns and private
returns {one indicator of this} could be as high as $1.06 and a similar
derivation for Australia is as high as $1.22 (table 5.4).

*  Most studies do not indicate how levels of spillovers vary by indicators
of knowledge spillovers. However, various studies show that the total
returns from R&D seem to vary substantially depending on whether
the R&D is product or process oriented, applied or basic, with process
oriented and basic R&D scoring considerably higher, suggesting the
possibility of high spillovers in these areas {table 5.4).

Implications for Start benefit to cost ratios

The implications of the varying spillover and inducement rates are set out
in table 5.5. With an inducement rate of around 50 per cent, present value
spillover returns need to be in excess of $0.66 to breakeven (table 5.6).

The uncertainty surrounding estimates of the economic payoffs from
spillovers leaves some doubt about the economic payoff from Start based

5.4 Estimates of present value returns from R&D

Study Spillover  Total refurn from R&D —
location only private plus spillover
% %
Productivity Commission 2003 (clinical R&D) Australia 25
Praduetivity Cammission 2003 (pre-clinical R&D) Australia 58 -
Lattimore 1997 Australia 70
BIE (1993) Australia 66-90
Mansfield various (applied R&D) Foreign 106
Scherer 1993 (product R&D) Foreign 110-127
Derived from Industry Commission 1995 Foreign 106
Derived from industry Commission 1995,
tables QA3 and QA4 Foreign 106
Detived from Dowrick 2002 Australia 122 235
Griliches and Lichenherg 1984 {product R&D) Foreign 100-130
Griliches and Mairese 1990 (USA) Foreign 136
Griliches and Lichenberg 1984 (process R&D)  Foreign 246300
Many studies, industry Commission 1995,
table QA3 (all R&D) Foreign 361
Derived from industry Commission 1995 Australia 382
Mansfield various (basic R&D) Foreign 468
Derived from Industry Commission Australia 552

55
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5.5 Benefit to cost ratios by spillover and inducement rates

Spiflover rates: Present value § benefits per $ of R&D

Inducement rates

5.6 Additionality and inducement from Start

Additional cost Additional benefits
$m $m
Inducement 77.0  Market-mediated
(private plus flow on) 924
Knowledge spillover 50.8
Implied subsidy «77.¢ . Direct transfer ta company 77.0
Dead weight loss
(tax burden, compliance
administration) 6.0 No benefit 0.0
Total 220.0 Total 220.2
Benefit to cost 11

Source: CIE model.

on spillovers alone. The economic payoff may be higher than breakeven,

: especially if the higher estimates of most Australian studies are applicable
to Start induced Ré&D. However, the applied and product focus of the R&D
and the strong focus on exports may mitigate against this.

A benefit—cost ratio above 1:1 suggests that, given the discount rate of 10
per cent used here, it has paid the community to undertake the program
because it has covered its costs, including the opportunity cost of funds (the
discount rate).
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Should alternative subsidies be considered?

An argument raised about interpreting the results in the tables above is
whether they should be compared with the effects of the R&D tax
concession. The argument is put that, if a company does not receive Start
funds, it may be entitled to an alternative government subsidy in the form
of the 125 per cent tax concession. Our results compare the difference
between a Start subsidy and no subsidy at all. They therefore measure the
total economic benefits and costs of the Start program to the economy, not
the partial benefits and costs relative to an alternative R&D subsidy

program.

To measure the partial benefits and costs would require assessing the
change in net additional benefits and net additional costs between the two
schemes. To calculate this accurately would be an involved exercise and
beyond the terms of reference of this study.

Case studies point to similar findings

The lessons from the case studies are fairly consistent with the more
general results presented so far. The main lessons to emerge are as follows.

*  The main impact of the program is to bring forward the R&D and raise
the probability of success.

»  There is some evidence that novel R&D is stimulated by the program
— this could translate into higher returns mostly for the firm.

» Firms are good at protecting intellectual property and patents are only
one way of doing this. First mover advantage is important in most
cases.

* Despite protecting intellectual property, the firms face highly
competitive markets, even with novel products. Thus, profit margins
are relatively low, even for IT products.

* Sales are maintained only with continued effort in terms of ongoing
development and customer service.

*  Flow-on effects come mainly through the productivity improvement
for the firm’s customers. IT products generate less upstream impacts
than the manufactured products, but potentially more downstream
impacts (for users of the products).

» The R&D in the case studies was very much at the product develop-
ment (or applied) end of the scale. This is not surprising given the
applied, commercial focus of the program, but it does suggest that a
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loan scheme (with repayment on success) would be just as effective in
delivering the R&D.

Additionality and national benefits: the verdict

Despite very high expected market-mediated returns, recipients have
argued their R&D and its benefits would have been greatly reduced
without Start funds. Their written responses also emphasise this point. The
high market payoff suggested by the recipients’ evidence implies they face
a capital market failure, rather than a severe problem relating to appropri-
ating benefits of potential knowledge spillovers.

It is possible that there are communication failures that limit start-up
companies’ access to funds. This is possible under a number of scenarios.

* Inan attempt to protect their IP, start-up companies may be shy about
revealing their technological secrets, making it difficult to attract
capital.

* Start-up companies are typically small and technically oriented and
therefore lack the financial skills and experience to sufficiently impress
potential investors.

It is also possible that these problems may be more prevalent for recipient
firms if the Start program selection criteria tends to favour such projects.
Indeed, some of the merit criteria for selection point to this possibility, in
particular the criteria relating to ‘whether projects would proceed
satisfactorily without the financial assistance’.

Written responses from recipients certainly indicate that the majority
regarded the availability of funds as the major obstacle to completing the
project when they commenced — 70 per cent (chart 5.7).

While it is not possible to provide a definitive answer on this point, if the
Start program is solving these sorts of communication failures, it may
provide an efficient use of public funds. In that case, the full national
benefits to costs of around 4.5:1 estimated above may be a valid measure of
the efficiency of the program.

Evtdence of recipients is hypothetical

One explanation for the apparent difficulty of recipients acquiring funds is
that the hypothetical survey question asked elicits an untested biased
response. It is difficult for recipient firms to imagine how resourceful they
could be in raising capital if necessary, when answering hypothetical
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5.7 Indications of project obstacles from written responses
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questions on the impact of not receiving Start funds. Given the high
expected returns from their R&D, had they had to face such a challenge,
they would have had a large economic incentive to vigorously pursue
potential investors, find the funds and proceed with the project.

Capital market failure is a hard case to mount and spillovers look uncertain

Spillover benefits and the difficulties of appropriating such benefits of R&D
are a major justification for subsidising R&D through the Start program.
However, results presented here suggest that spillover benefits are
uncertain.

If there is a capital market failure, the high expected market-mediated rate
of return on R&D indicated in the results adds to the likelihood that R&D
Start funds are an efficient use of public funds. However, the results
suggest that firms are, on average, able to capture the majority of these
market-mediated benefits. And if there are substantial flow-on effects not
captured by a firm, it is likely that over time market structures would
develop to stimulate this R&D (such as vertical integraton and
commissioning of R&D by the firms that benefit from the flow-ons).
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Implications for objectives,
selection criteria and instruments

Assessed against the objectives, the rationale and the selection criteria for
the program, several implications emerge.

Achievement of stated objectives

Objectives

Increased number of projects with high commercial potential and fostering
greater commercialisation

If there is a strong capital market failure affecting Start recipients, the
number of R&D projects with high commercial potential have been
increased.

Increased collaboration

About 25 per cent of recipients were involved with collaboration.

Additional national benefits

To make a strong case for Start based on spillover benefits, it will be
necessary to demonstrate that spillover benefits are larger than most
previous reviews of this type of program have assumed, as shown in table
5.5.

On capital market grounds, a stronger case may be made for national
benefits than is the case with spillovers, provided that the source of the
capital market failure can be identified.
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The five selection criteria

The rationale

Without being sure how firms without Start funds would have performed,
it is difficult to assess the efficiency of the selection criteria: management
capability; commercial potential of the projects; technical strengths of the
projects; ‘need for funding’; and national benefits.

The primary rationale and economic justification for Start is based on
knowledge spillovers. The secondary rationale may be to overcome capital
market or information problems in the market place,

Spillovers

For any given estimate of spillover benefit, a constraint faced by Start
seems to be the ratio of the spillover benefit to the estimated deadweight
costs associated with raising taxes to fund R&D subsidies (which are
commonly estimated to be $0.30 for every $1 raised).

*  Because of diminishing returns to any project, only a proportion,
perhaps 50 per cent, will be spent on additional Ré&D.

= For example, if the spillover rate is $1 for every dollar of induced R&D,
and if the inducement rate is 50 per cent, then the benefit to cost ratio
will be 1.221 — that is, 1+{(1*0.5)-0.3=0.2):1. The higher the spillover
rate, the more it is able to cover the deadweight cost.

» TFurther serious investigation into the robustness of macroeconomic
estimates of spillover benefits and the link between microeconomic
causes of the macroeconomic estimates is warranted.

Capital market irregularities

If the Start program does truly help solve a capital market deficiency,
continuity of Start in some form is desirable. However, given the high
expected private returns to the funded R&D, scope may exist to design a
more efficient support mechanism. One possibility is a HECS-type con-
cessional loan. The potential recipients should be largely indifferent
between receiving the funds in the form of a grant or being given a
conditional loan, repayable only upon successful commercialisation and
market development. The advantages would be that:

= the net cost in terms of public funds would be reduced;
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" all allocated funds are likely to induce R&D and transfers are likely to
be minimised;

* more, but smaller, allocations of funds are likely to be made and to be
more effective;

* given high expected returns, and no downside risk to applicants, they
should be willing to participate; and

* an automatic monitoring of the success of the program would be built
in:
-~ if rates of return truly are as high as anticipated, repayment of
lIoans with interest would occur and, through time, the scheme
could be expanded as required; or alternatively

~ if rates of return fall short of anticipated, failure of the scheme
would eventually become apparent and it could be scaled back or
eliminated.

An alternative instrument if communication is the problem

If the financing problem facing Start recipients is a communication issue,
then government funds may be better targeted at this specific problem. Put
another way, the current Start program is a very blunt instrument for
dealing with communication issues. The same outcome could be achieved
at considerably lower expense by providing direct education or marketing
expertise to those seeking the funds.

The untested possibility that it is the application process that arms the firm
with a business plan for developing and commercialising their concepts
could be investigated. It may be that it is the attraction of the grant and the
activities of consultants who encourage firms to apply that stimulates firms
to engage in more innovative behaviour.

In written answers to the survey the recipients provided some support for
this notion. Many non-recipients on the other hand indicated considerable
frustration with the expense they incurred in applying for the grant, and
were highly critical of AusIndustry and the Board's capacity to assess the
technical complexity of their proposals.

Conclusions

Based on the survey data collected and analysed for this review, and in
view of the sensitivity tests conducted, there appear to be two possible
conclusions about the benefits and costs of the program.
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Assessed against the main rationale for R&D subsidies — knowledge
spillovers — the net national benefits of the program are uncertain
because of the wide range of estimates of spillovers.

Assessed against the secondary rationale — capital market
irregularities — the possibility exists that the net national benefits are
very large, making the program potentially a very good investment for
government.

However, direct R&D Start subsidies are a very blunt instrument for

dealing with capital market irregularities if they exist.

Two main implications emerge:

more evidence is required on whether capital markét constraints are
preventing profitable R&D from going ahead; and

if they are, then the nature of the constraints needs to be closely
identified and an efficient, well targeted policy instrument (probably
not a direct subsidy) needs to be devised to deal with it, preferably one
that is easy to monitor.

A further implication is that, given the uncertainty surrounding estimates
of knowledge spillovers in the Australian economy, serious investigation
into the robustness of such estimates is warranted.
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The benefit-cost framework

In order to understand the contribution that any particular piece of R&D
makes, we need to track how R&D inputs, outputs and oufcomes are
transformed into private or public benefits (chart A.1).

Benefit-cost evaluation framework

The CIE benefit-cost evaluation framework has four essential components:
existing data, survey data, economic models and a financial model.

* Existing and survey data is required to track how Ré&D inputs are
transformed into R&D outputs and outcomes,

* Economic models are then required to transform R&D outputs and
outcomes into direct, flow-on and spillover economic effects.

* A financial model is required to add up economic effects over time and
to evaluate benefits relative to costs.

Key points to note about chart A.1 are the spillover effects such as the R&D
that input into further R&D and the flow-on effects that are not captured
directly by the returns to the firm. It is also important to note that the
benefit measures go beyond the effect on GDP. They include measures of
consumer surplus and, although not represented on the diagram, they also
‘can include social and environmental outcomes and their value. Data on
Ré&D inputs, cutputs and outcomes were sourced from the survey and the
existing AusIndustry Start database. Their impacts were calculated using
the CIE version of the ORANI model of the Australian economy.

The broad benefit-cost framework is set out in chart A.2,

The questionnaire

Four written questionnaires were sent out to R&D Start applicants and
recipients (see appendix B).

1. Recipients of Start grants.
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A.1 R&D economic drivers

These may improve productivity
of the R&D itself

Platform technoiogies as a hase
are sunk costs

Inputs into other R&D that are not
always captured

Adoption which may require
markefing/other inputs

Commercialisation inputs

#—— Resources may be
diverted from other
areas so indicators on
this fevel may overstate
GDP impact

Flow on effects to other
industries may lead to
outcome indicators -
understating value

2. Start grant applicants whose applications were rejected — the control
group.

3. Start Graduate Program users.

4. Recipients of Start Concessional Loans.
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A.2 Broad benefit—cost framework

e

R&D survey resulés of successful and rejected applicants

Costs of R&D and Data on private Data on public Without
compliance impacts effects & spillovers information
Part 2, Part 8 Part 3 Part4,6and 7 Part 5

Administration
costs

Opportunity cost Put into meaningful
of capital * industry aggregates

| Burden of tax cost L Analyse annual impacts using
various economic models

Annual Annual
private benefit public benefit

Financial model to asses flows of benefils and costs
through time ta deterrine NPV B.C

Rejected applicants : Successful applicants with Hypothetical, successful
B.C StartB.C applicants without Start B:C

Compare BCAs to assess addilionality/inducement effect
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The questionnaires have many common elements structured around eight
key parts.

Part 1 relates to the age, size, structure and industry of the firm, and the
R&D project that the Start grant was for.

Part 2 relates to background information about the project supported
by the Start grant — specifically, the technical success of the project and
the expenditure on the project by stage and source of funds.

Part 3 asks about the perceived current and future financial benefits
from the Ré&D project.

Part 4 relates to:

- the impact of the R&D project on the firm, its customers and its
competitors in Australia and abroad;

~ any IP generated from the project;

- collaborations or joint ventures pursued as a result of the project;
and

- any flow-on economic impacts or innovations from the project.

Part 5 asks about the impact on the R&D of the provision of the Start
grant.

Part 6 queries the reasons behind the lack of interest in the Start
Graduate program.

Part 7 queries the reasons behind the Jack of interest in the Start Loan
program.

Part 8 relates to the compliance costs of the Start program.

The questionnaire for Start applicants whose applications were rejected
asks fewer quantitative questions, but also asks some additional questions.

Part 1 asks whether their planned project went ahead without Start
funding, or if they invested in alternative Ré&D.

Part 5 asks the respondent to speculate on how differently their projects
performed or would have performed had they received a Start grant,

Graduate and loan questionnaires ask specific additional questions about:

' how involvement in the Start Graduate affected recipient’s relationship

with collaborating research institutions; and

how the Start Loan program impacted on the recipient's capacity to
obtain further funding.
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The benefit~cost evaluation model -

Cost of inputs information

Parts 2 and 8 of the survey collect specific cost information regarding the
cost of inputs to the R&D, including the Start grant, the company’s
contribution to research and the cost of preliminary R&D, as well as the
costs of commercialising and marketing the resulting product. The survey
also queries what these funds were spent on — for example, capital goods,
employment expenses and if a consortium of organisations collaborated on
the research.

Other social costs such as the administrative cost of the program, the
opportunity costs of the funds invested and the cost burden on the rest of
the economy involved in raising these funds through taxes are accounted
for using available estimates. Costs are accounted for in the financial
model.

Qutputs and outcomes of the R&D

The core part of the evaluation is to identify and quantify the private, flow-
on and spillover benefits of the Ré&D supported by Start. This information
is drawn mainly from parts 3 and 4 of the survey results. Answers to these
two parts were checked for consistency and accuracy before being
compiled into meaningful aggregates.

The analytical challenge

To assess the net additional economic benefits of the program requires
comparing the benefits and costs of the funds invested through the
program (the with situation) with the benefits and costs of:

* the R&D that would have occurred anyway without the program
support (the without or control situation);

= the R&D conducted elsewhere in the economy and through alternative
programs (an alternative without or control situation).

The differences define the net additional national. benefits. Measuring the
without or control situation is as important as measuring the with situation.

The without comparison comes from two sources. One is the responses from
part 5 of the survey, which asks firms what R&D they would have
undertaken under a range of hypothetical situations, including not
receiving the Start grant. The other ‘without comparison comes from the
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survey of firms whose Start applications were not successful. These two
sources provide a baseline or control for the evaluation of R&D benefits.

The impact of firm level R&D outcomes on their industry and the economy
is analysed using various economic models and valuation techniques to
produce annual benefit flows. In turn, these are fed into a financia}! model
to estimate the present value of net benefits. Comparisons between the
results for successful Start applicant, rejected Start applicants and what
would have happened hypothetically to successful applicants without
funding provide insights about the inducement and additionality effects of
Ré&D Start funding,.

The most important and difficult part of the evaluation is to quantify the
benefits. Broadly speaking, there are two types of net benefits: private
financial benefits to firms undertaking the R&D projects and spillover
benefits.

The benefits to be measured

The various types of benefits from R&D to be measured are set out in chart
A3.

Direct benefits

Firms undertaking the R&D are expected to benefit directly from sales of a
new or better product, the cost savings from a new production process, or
through the sale of intellectual property they develop — chart A3,
Questions in part 3 and some questions in part 4 give information about
these types of benefits.

Indirect benefits and impacts

Other questions in part 4 give information about flow-on and spillover
benefits (chart A.3). The competitors of the firm in the same industry may
get some flow-on benefit through adoption and diffusion of the new
technology. However, they may also incur costs if their product is
displaced in the market place. Commercial customers of the firm may
receive flow-on benefits if the R&D project improves their input efficiency
and/or the quality and market position of their own products. They may
receive benefits in the form of the improvements in product quality and/ or
cheaper price.
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A.3 Specific public and private benefits framework

o

Data on private impacts
Part 3

Current Future New/better
Q3.1 Q32 products
Q4.1.9

Other
veniures spillovers
4.2

Direct benefits and costs to the firm

Spillover benefits and costs to competitors
— adoption, diffusion through industry, displacement

Contribution to _
gﬁgfﬁgﬁﬁ efllg ‘;‘:]S First round spillover benefits and costs to commercial customers

Australia

First round spiliover benefits and costs to consumers

Demand side changes Supply side changes

Quality Better downsiream Productivity Cost

increase of New input efficiency increase dedlines
product :

Industry/market mapping and aggregation, fime profiles, : ",:,?;ﬁ:g’
diffusion, adoption, obsolescences, displacement aggregates
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In addition to these flow-on benefits is the possibility that further, broader
spillover benefits could arise if the R&D projects make wider contributions
to knowledge flows through the economy. R&D may spur on the
development of further R&D or the development of other products,
services or process in Australia. Questions included in part 4 of the
questionnaire are designed to elicit information about the potential
contribution to knowledge economies in Australia. These types of spillover
will depend critically on the generality, applicability, intellectual property
protection and potential rate of diffusion and uptake through the economy
of the technology created.

The rate of spillover depends on how specific the knowledge is and how
well it is protected. Protection can be formal through IPR, or ownership or
control of an enabling technology ar other critical input, or it can be
informal due to the complexity of the process, reputation and relationships
with major client groups. While protection may spur other R&D efforts if it
affords the firm large profits, it slows the diffusion of the technology.

Indicators of or factors involved in high levels of spillover include mobility
of trained staff between firms and between research, and commercial
development of platform technologies, which need applications for them to
have value and rapid rates of erosion of the competitive edge enabled by
the technology.

Economies of scale and scope come from one firm's R&D efforts adding
value to other firms R&D efforts. This can come about in a myriad of ways
that include:

* development of a higher pool of skilled labour — both by providing
training directly and by adding to the incentives for people to acquire
skills and to locate in an area (this includes not only R&D skills but also
management and marketing skills);

*  building relationships between firms and research suppliers;

* providing critical mass of firms requiring services that are more
relevant to innovating firms — venture capital services, marketing
services, etc. — and lowering the transaction costs for other firms to
engage in innovative activities; and

* stimulating innovation by changing attitudes to risk taking and
managing risk of undertaking R&D and innovation.

Other flow-on effects include occupational health and safety, environ-
mental benefits and cost and/ or efficiency savings for public expenditure.
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Estimating the direct and indirect effects

Many direct and flow-on outcomes of the R&D can be estimated and
aggregated directly from the survey results. Based on such analysis,
potential supply and demand changes to the economy can be formulated
and simulated using economic models such as ORANI to generate
economywide benefits and to ensure double counting is avoided.

Demand side changes mainly capture the benefits to commercial customers
and consumers, Changes in demand are driven by higher input efficiency
in the downstream industry, higher quality and/or new products. Supply
side changes are cost reduction and productivity improvements. The
market share of the firm undertaking the R&D project, the size of the
industry, the life cycle of the products and the adoption profile of the new
technology need to be taken into account to assess the changes to generate
annual flows of both private and public benefits.

In addition to the simulation of economic models, existing and future
benefits to the firm can be estimated directly from part 3 of the survey.

Estimating the likely spillover contribution from knowledge impacts is not
easy. Some evidence (albeit controversial) of aggregate benefits of
knowledge for the Australian economy exists, Some broad understanding
of the microeconomic processes and factors that deliver benefits from
knowledge also exists — however, many uncertainties remain. Nonethe-
less, by reference to benchmark studies of economywide effects and
various indicators of the potential for knowledge spillovers from survey
data, it is possible to speculate on these potential benefits.

Other spillover effects such as environmental, health and social benefits
from question 4.2 of the survey will need to be aggregated and evaluated
by reference to various benchmark studies. All benefits will be summed
and compared with the R&D and various social costs.
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The questionnaires

The details of the four questionnaires issued to Start applicants and
recipients are published in this appendix. The Start Grant and Ré&D or
Business Venture questionnaires are shown in full. The Start Graduate and
Loan program questionnaires are very similar to the Start Grant
questionnaire, so only the questions that are different have been presented.
The order of the surveys and their explanations is:

*  the Start Grant questionnaire;

= the Start Graduate program questionnaire;

= the Start Loan program questionnaire; and

* the R&D or business venture questionnaire (for applicants who were
not granted Start funding)
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Survey of R&D Start grant recipients

Part1  About your firm

We need to understand a little bit about your firm in general, its R&D and its involvement with the

R&D Start program.

-
1.1 Please enter your R&D Start program project number

1.2 s your company a: = public company?

= private company?

1.3 What percentage of your firm is foreign owned?

1.4 Did you conduct this project collaboratively
with other organisations?

1.5 How many people do you currently employ?

1.6 Please indicate the turnover (total revenue)
of your firm during the 2001-02 financial year

1.7 What is the name of the R&D project for which
your firm has received R&D Start assistance?

1.8 How much did you spend on R&D in total
{R&D Start project plus any other) in 2001-027

1.9 Have you participated in any other govemment R&D
programs? Please specify

1.10 How many extra staff did you employ to conduct
the R&D project supported by the R&D Start
program?

— Are they still employed?
— If no, please explain why

1.11 Since completing the project have you employed
additional staff as a result of the project?

1.12 How much of the total R&D funding for the
R&D Start-related project was invested in R&D
plant and equipment? Please give your best
estimate.

O]
O
%

Yes[] No[]Goto1ts '

If yes, please select from the following
Other domestic company  []
Other foreign company |
CRC/CSIRO ()
University O
Other O Please specify

full-time equivalent

$ million
$ million
Year Program

person months full-time equivalent

Yes[] No[]

Yes[] No[J

If yes, give number

% milfion

Goto part2
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Part2  Background information

We need to understand some details about the success of the project supported by the R&D Start
program, the stages it has gone through towards commercialisation and the sources of funding for
the R&D associated with the development of the project. Please fill out the following tables.
If actual data is not avatlable, please give your best estimate.

2.1 Technical success of your project by stages

Stages
Concept

and proof Commercial- Market

of concept Prototype isation establishment
What year was sach stage completed? if incomplete,
please provide expected date of completion
Which stages have successfully met their objectives? [ | 1 M
Which stages have partially met their objectives? O O O O
What is the expected probability of success of
incomplete stages? % %o % Y
Which stages have fafled to meet their objectives? O O - O
Did any stage exceed expected objectives? O | O O

2.2  Expenditure on R&D supported by R&D Start by stages. Flease give your best estimate.

Stages
Concept and
proof Commer- Market
of concept Prototype cialisation | establishment Total

How much money did you receive from
R&D Start for each stage? $ m $ m $ m $ m
How much has been invested from other
sources for each stage?
*  Fimm retained earnings $ m $ m $ m $ m $ m
= Parent company funds $ m $ m L m $ m 3 m
= Joint venture $ m $ m $ m $ m $ m
*  Public share issue $ m $ m $ m $ m $ m
= Venture capital company $ m $ m $ m $ m $ m
«  Bank loan $ m $ m $ m $ m $ m
*  Own equity, including foregone

wages § m $ m $ m $ m $ m
= Other, inctuding other government

ist

2.3 Did the project build on previous R&D undertaken by the firm
that is not reflected in the stages indicated above? Yes[] No ]
* If yes, please indicate the scale of previous investment Total investment cost $
* Duration of expenditure years
2.4 Overall, do you consider the R&D project supported by the Yes No
R&D Start program to be technically successful? Go to 3.1 Go f6 3.3
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Part3  Financial benefits

For Ré&D regarded as having been successful, we need to obtain some information about the
financial benefits your company has received as a result of the R&D project supported by R&D
Start. By financial benefits, we mean how the R&D project has increased your profitability - that
is, your revenues less any variable costs of manufacturing and marketing, and less the fixed
investment costs of R&D and other initial commercialisation costs.

an Please indicate the extent to which your company has received additional agcumulated financial beneflts T
{net profit), so far, from the R&D project conducted. Please select a box on the scale below to indicate your
answer. if unsure, please provide best estimate.

[l O O O Ol (| M (N} O Cl O

0 1 2 3 4 5 6 7 8 9 10

B S t
No financial Highly profitable
benefit raceaived with accumulated
so far ' financial benefits
more than
20 times total

costs of R&D
project so far

32  Please indicate the extent to which you expect your company to receive additional financial benefits
{net profit) in the next ten years from the R&D project conducted. Please select a box on the scale below to
indicate your answer. If unsure, please provide best estimate.

0J O g 0 ] a O O {1 O d

0 1 2 3 4 5 6 7 8 9 10
I S 4

No financial Highly profitabie

benefit expected with accumulated

financiaf bengfits

more than

20 times fofat

costs of R&D

project

Go to part4
3.3 Please indicate what factors limited the technical Was more difficult technically than expected O
success of the project. Required more time and resources |
Company priorities changed 1]
Market priorities/circumstances changed 0]
Other (please specify)

Go to part 4

Commercial in confidence
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Part4 Economic effects

We need to understand the impacts that your R&D project could have on other firms and indus-
tries in the economy, whether it was technically successful or not. To do this, we need to
understand something about the nature of the main impacts of your R&D project. Even if the R&D
project was not technically successful, some spillover benefits may have helped you or others.

41 Please indicate the main economic outcomes of your R&D Start -supported R&D project. We wouid expect there
to be a maximum of three strong econamic outcomes. Please sefect a box to indicate your response and, where
you sefect ‘strong’ for any impact, complete the additional part 4 questions fisted in the last column of this table.
Please complete this question 4.1 before proceeding fo the additional part 4 questions.

Degree of impact

{please select most appropriate)

Question to
be completed

if ‘'strong' was

Area of impact Naone Some Strong selected
a. Development of a new

product/service/process O O O 411
h. Development of a better

product/service/process O 1 [ 411
¢. Reduced costs of production due to

new/better process ] ] O 41.2
d. Increased intellectual property of your company B O 0 413
a. Increased the opportunities for your cormpany

to engage in new ventures/coliaborations A O O 414
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4.1.1 If you selected ‘Strung’ at 4.1a or b, because your R&D Start-supported R&D project has led to development of
a new or better product/service/process, we need to understand something about the nature of that product,
who it is sold to and what benefit it is to them.

Briefly describe the new/better
product

Other industries. Please enter appropriate code
number(s) fram attachment A at page 12.

Who are your customers?

. Household consumers. Please enter appropriate
code number(s) from attachment B at page 13.

Does your product: »  create an entirely new market? Na (] Yes [
«  create a new segment in an existing market? No [ Yes [

»  replace a product you previously produced? Neo [] Yes [

No [ Yes []

= replace a product produced by competitors?

Please indicate the current size of the market you sell your new/better product to, the market share of your
new/better praduct and your net profit margin on these sales. /f unsure, please provide your best estimate.

Market sold to Value Your market share | Your net profit margin (specify if >10%)
Australia ] $ miyr % 10-2% ] 3-5% [ 6-10% or specify
Overseas [] 3 miyr % O 0-2% [3-5% [} 6-10% or specify

Please indicate the expected size of the market in five years time. If unsure, please provide your best estimate.

Market sold to Value Your market share | Your net profit margin (specify if >10%)
Australia [] $ miyr % O 0-2% [ 3-5% []6-10% or specify
Overseas [ $ miyr % Clo0-2% [J3-5% []6-10% or specify

What is the value of your product to your customers?

Are customers prepared to pay a premium price for
your product compared with competitors' preducts ora

Please give your best estimate.

product you previously produced? [ Don't know No [ Yes [] Price premium %
Does it reduce costs to business customers in their
operation? [} Don't know No ] Yes [

If yes, please indicate your best estimate of the cost reduction to all your business customers.

I $0-1miyr

O $2-5m/yr

1 $6-20mfyr

Does it increase the quality of output of your business

customaers?

Don'tknow [

[ Don't know

Are customers switching to your product in preference o a
competitor's product or a product you previously produced?

Has the R&D Start-supported R&D project increased
your sales overall? [] Don't know

No []

] $21-100m/yr [ Greater than $100m/yr

Neo ] Yes []

Sales value switched
No[] YesO $ million/year

Yes [ Growth in sales % increase

How long before you lose your competitive edge to rivals, assuming you do no further research?

(11 year

[ 2 years

O 5 years

110 years [ More than 10 years

How long hefore you lose your competitive edge to rivals, assuming ongoing R&D?

11 year

[12 years

[ 5 years

] 10 years [ More than 10 years

Is ongoing R&D to maintain your compelitive edge sustainable without further

govemment assistance?

No [] Yes [}
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4.1.2 If you selected 'Strong’ at 4.1¢, because your R&D Start-supported R&D project has helped you develop
cost saving technologies, we need to understand the extent of these savings and their potential diffusion
through the industry.

How has the R&D project led to reduced
costs of production or operation for you?

How much has the new technology lowered your costs of production and/or operation? Please indicate your best
estimate of the percentage reduction in your total production costs.

1 0-1% [} 2-5% 0 6-10% O 11-20% O Greater than 20% specify %
Have you lowered your price to customers as a result? No (] Yes [
How applicable is the new technology to competitors in your industry?
Market Entire % industry {zindustry | industry |Smaller% |Whatis the size of your
industry (indicate) industry
Australia | U | O 3 m salesfyr
Overseas O [ M O 3 m sales/yr
How long before you lose your competitive edge to rivals, assuming you do no further research?
[ 1 vear [J 2 years 5 years [ 10 years [ More than 10 years

How tong before you lose your competitive edge fo rivals, assuming ongoing R&D?
(1 1 year (12 years (15 years (110 years [ More than 10 years

Is ongoing R&D te mainfain your competitive edge sustainable without further
government assistance? No [] Yes [[]

4.1.3 It you selected ‘Strong’ at 4.1d, because intellectual property (IP} has been generated through your
R&D Start-supported R&D project, we need to understand some aspects of its protection and potential value,

Is your R&D protected from being copied by any of the following?
= Patent? No [] Yes []

= Other IP rights eg licensing, plant variety rights  No [J Yes [

. Ownershi_p or rights to other essential inputs No Yes [
. Ownershiip or rights to key technology input No [ Yes [
« Complexity of production? No [] Yes [
= Dedigated client base? No [ Yes []

= Other? {please specify)

i possible, please indicate your best estimate of the value of your IP over the next 10 years.
] 301 million ] $2-5 million [ $6—20 miillion [1$21-100milior [ Greater than $100 million

Is this from:

[ increased sales of a [ licence fees or royalties O other (please specify)
product/service/process?
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414 |fyou selected ‘Strong’ at 4.1e, because your R&D Starf-supported R&D project has helped you to pursue
further R&D and/or business ventures/collaborations, we need to understand the extent of this.
Where specific numbers are requested, please supply best estimates '

Market Expanded Other
New R&D development | production Please specify
How many of the following
! ventures/collaborations have you
‘ pursued?
i What is the additional investment
as a result of these ventures? $ m 5 m L m $ m
Please indicate source of funding:
retained earnings O 1 [ (W
venture capital | [ O O
loans | i O U
public equity d O [} O
other, please specify
Please indicate collaboration with
others:
research institutions O O O |
other domestic firms O O O J
foreign firms O O O O
other, please specify )
Can you put a value on the )
) ' Don'tk Don’ '
potential bensfits you expect from 3 Dontknow | [J Don'tknow | [] Dontknow 3 [ Don't know
this vanture in the next 10 years? | $ m $ m 5 m $ m
What is your estimate of the
probability of you realising these
benefits? % Y% % %

Is any R&D infrastructure developed for your
R&D Start-supported project being used for ongoing R&D? No [] Yes [

Commerciat in confidence
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42

Please indicate if there have been any other significant flow-on economic impacts or innovations from your R&D
Start-supported R&D that have impacted on your firm, other firms in your industry and firms outside your

industry. We would expect there would be fewer than three significant outcomes.
Flease select a box to indicate which entities have been affected by spinoff innovations and provide your hest
estimates of the type and magnitude of impact in the table belfow.

Significant impact on:
(select only those appropriate)

Firms in Other Type and magnitude of impact
Area of impact |Own firm | industry | industries (please give best estimates)
Can you put a value on the cost [] Don't know
of the OHS risks impacted upon? $ fyear
a.Reduced occupational 0 0 ]
health/safety (OHS) hazard ] Don't know
What is the reduction in OHS risk
as a result of the technology? o decline
What is the cost of pollution [ Don't know
impacted upon? $ fyear
b.Reduced pollution O O O
What is the reduction in cost [ Don’tknow
as a result of the technology? % decline
Can you put a value on the [ Don't know
cost of risk impacted upon? $ Iyear
c. Reduced company/ 0 1 a
industry risk ) o [ Don't know
What is the reduction in risk
as a result of the technology? % decline
Have the increased skills of f1 Don't know
employees enabled an increase
in profitability? % increase
d.Increased skills of employees | [ N O
Have you lost staff as a resuit [J Don'tknow
of their Increased skills? people
What is/will be the maximum [J Don't know
adoption rate outside of your
€. Development of a new or firm? % market
improved platform O O 1
technology How many years until maximum [ Don’tknow
adopticn is reached? years

Please specify.

f. Other impacts, such as helping to create a necessary critical mass for a start up industry or new spinoff companies.

Gotoparth
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Part5 Influence of R&D Start funds

To assess the impact of the R&D Start program and its value to you, we are kéen to know, in a
hypothetical sense, how changes in R&D Start funding might affect you.

5.1 Please answer the following questions to provide us with an urderstanding of the effects of hypothetical
changes in Start funding. If unsure, please provide best estimate.

Were the R&D Start program funds you received sufficient to
conduct your R&D project efficiently and expeditiously? MNo[] Yes[]

What did you think was the probability of financial success
when you started the R&D Start-supported R&D project? %

Hypothetically, had you received twice as much R&D Start-supported R&D project
funding as you did (and with no requirement from you to make matching funding),

would this have allowed you to: Please give your best estimate.
* gxpand the scope of the project? Ne[d YesO 9% increase
= increase the R&D outcomes and benefits? No[d Yes[] % increase
* increase the probability of success? Nod Yes[l from % to o
= reduce the afternative financing needed? No[d Yes[] % decrease
= decrease time to reach commercialisation? No[d Yes[] years

Hypothetically, i, instead of a R&D Start grant, you had been offered a
concessional loan, which was only repayable upon commercial success of the
R&D, would you have: if no, please explain why

= taken up the loan and proceeded with the project? ~ No [ Yes []
= proceeded with the project with alternative funds? No[J Yes[d

Hypothetically, had R&D Start program funds not been made available, would this have:

= delayed the time to commercialisation? No[J Yes[l years delay

» reduced funding from alternative sources? No[d Yes[] % decline

= increased the cost to you of the R&D? No[J Yes[] % increase

= affected the probability of success? No{ Yes[] from % to %
= reduced the scope of the project? No[d YesO % decline

» reduced the R&D outcomes and benefits to you? No[O Yes[] % decline

« allowed competitors to reduce your lead to market? No[J Yes[]] N years

What financial obstacie(s) did your R&D project face when
you first applied for R&D Start funding?

52 Do you have anything further to add about the main benefits of the R&D Start program to your company, your
industry or the economy more generally? If you received R&D Start Premium, please comment on its value to
you.

53 Do you have any comments about ways of improving the R&D Start program?
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Part6  R&D Start Graduate program

The R&D Start Graduate program has not been widely taken up by industry. We need to assess
why firms have not been interested, as well as the benefits to firms who have been involved in the

program.
6.1 If you have not been involved in the R&D Start Graduate program, we need to undarstand why.
Have you been involved in the No Yes

R&D Start Graduate program?

Please go t0 6.2 Please also complete the R&D Start
Graduate questionnaire

6.2

If you answered ne to 6.1, we would like to understand why you have not been involved in the R&D Start
Graduate program. Please select all options relevant fo you.

= Not aware of the program

* Management requirements too onerous relative to potential benefit

* No desire to form a collaboration with a research institution through
such a ‘joint’ project

= Difficulty in finding a university willing to commiit resources to the project

= Structure of the program limits the potential for firm-driven research

= Resources delivered by the program are insufficient to fund R&D
that would have an impact on firn performance

O aoQgg o0

= Other (please specify)

Part7  The R&D Start Loan program

The R&D Start Loan program has not been widely taken up by industry. This program provides
concessional loans to companies that employ fewer than 100 persons and which are involved in the
early commercialisation of technological innovations. Projects must be completed within three
years and must be repaid in the following three years. We need to assess why firms have not been
interested as well as the benefits to firms who have been involved in the program.

71

M you have not been involved in the R&D Start Loan program, we need to understand why.

Have you been invblved in the No Yes
R&D Start Loan program?

Please goto 7.2  Please also complete the R&D Start Loan
questionnaire

72

If you answered no to 7.1, we would like to understand why you have not been involved in the R&D Start Loan
program. Please select all options relevant to you.

= Not aware of the program
= Do not qualify for the program {more than 100 employees)
* Not able to qualify as have access to alternative sources of loan finance

booo

= Costs {administrative, compliance etc.) of the loan do not make it aftractive
* Prefer venture capital on the funds where they offer services as well as access
to loans

O

= Other {please specify)
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Part8: Compliance costs

We need to take account of all costs of the program including the cost to you of complying.

8.1 Please provide your best estimate of the costs to your company in meeting the requirements for
application and administration of the R&D Start grant

Cost of applying for R&D Start grant $
Costs incurred during administration of grant $
Other costs $
Total $
Please indicate the time it took you to complete this questionnaire — hours, minutes.
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The Start Graduate questionnaire

The Start Graduate Questionnaire is identical to the start Grant questionnaire for questions 1, 2, 3
and 4. Questions 4 and 6 for the Graduate questionnaire are produced below. The Graduate
questionnaire had no question 7 or 8.

Part5: Impact on collaboration

We are keen to know how involvement in the program impacted on your relationship with the
research institution and gain an understanding of the sources of value from collaboration.

5.1 Please answer the following questions to provide us with an understanding of the impact on collaboration.

Did your firm have a relationship with the research CONe [ Yes, inthe project [ Yes, but not in the

institution prior to applying for the R&D Start Graduate research field project research

program that provided the graduate? field

; Did you know the graduate prior to the application for the Start grant?  [J No [l Yes

How did the linkages/collaboration start? Initisted by the graduate ]
Initiated by your firm O
Initiated by the research institution 0O
Other (please specify)

What access to expertise in the research institution was None [JGoto 5.2

facilitated by your involvement in the program? Only project related contact =
Limited additional contact [
Significant additional contact |

Has this contact led to any further R&D collaboration No[ Yes[] Sizeof R&D projects

between the research institution and your firm? $ Years

Do you think that collaboration will continue in the fufure? No [ Yes{] If so, in what form

52  Please answer the following questions to provide us with an understanding of the sources of fmpact in
collaboration. Please select a box to indicate your response.

Value (please select most appropriate)

Source of value Low Medium High
Source of new ideas O g O
Lower cost access to expert opinion M g J
Lower cost access to technical equipment d | O
More cost effective R&D O d O
Speeding up of R&D results 0 ] O
Identify high quality future employees O O 0
Other (please specify) O ] [
Other (please specify) O O O
Other (please specify) O O O
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53  The following questions provide us with an understanding of subsequent employment of graduates.

Has the graduate employed through the program O No [T Yes, but has O Yes, and is still
subsequently been employed by your firm? since left employed
To the best of your knowledge, has the graduate: « gone on to further study? |

= been employed by a research institution? |

= been employed in your industry?. [

= been employed in another industry? ]

= other? (please specify }

= don't know

5.4 Why did you chose the Graduate Start option?

5.5 Do you have anything further to add about the main benefits of the R&D Start program to your company, your
industry or the economy more generally?

5.6 Do you have any comments or suggestions for improving the R&D Start Graduate program?

Part6: Compliance costs

We need to take account of all costs of the program including the cost to you of complying.

6.1 Please provide your best estimate of the costs to your company in meeting the requirements for
application and administration of the R&D Start grant

Cost of applying for R&D Start grant $ .
Costs incurred during administration of grant $ -
Other costs $
Total $
Please indicate the time it took you to complete this questionnaire — hours, minutes,
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R&D Start Loan questionnaire

The Start Loan Questionnaire is identical to the Start Grant questionnaire for questions 1, 2, 3 and
4. Questions 4 and 6 for the Loan questionnaire are produced below. The Loan questionnaire had
no question 7 or 8.

Part5: Impact on capacity to raise funds

The R&D Start Loan program is designed to assist small firms to access finance for
commercialisation. We are keen to know how involvement in the program impacted on your
capacity to attract other sources of funding.

5.1 Please answer the following questions to provide us with an understanding of the impact on access o finance.

What were the main reasons why your firm was not = Project viewed as too risky 1
able to access commercial funding for the project
supported by the R&D Start Loan? (Please indicate " Lack of sufficient collateral O
all relevant answers) .
= Lack of resources to prepare a business plan |
acceptable to financiers

= COther (please specify)

Has your R&D Start loan increased your capacityto  No [] Yes ]

? teli .
access other sources of finance* Please go to 5.2 Please indicate what type:

Concurrent loans

Follow-on lgans O
Equity M
Other (please specify)
What are the main aspects of the R&D Start Loan Commercial success of the venture and associated ]
that have lead to greater access to finance? (Please evenue stream
indicate all relevant answers) N , o
Improved skills in preparing loan applications O

Reputation enhanced by being awarded a R&D Start Loan ]

COther (please specify)
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52  The R&D Star Loan program was intended to become self supporting over time, yet it also funds refatively
‘high risk’ projects. To help us understand whether this concept is viable we would like to know something
about your repayments.

What stage in your loan are you at? Repayments yet to start Ul
Period repayments commenced g
Have you been able to, or anticipate being able to, Yes, all as scheduled O
make repayments? . .
Yes, but with minor rescheduling Ul
Yes, but with major rescheduling O
No, not at all ]
If you have not been able to make all repayments Project failed [
as originally scheduled, or anticipate that you will  Project took longer to complete than anticipated O
not be able to, what are the main reasons? .
Company faited O
Other (please specify}
What has been/will be the source of funds for Sales revenue O
repayments? Other loans O
Equity investment M

Other (please specify)

5.3 Do you have anything further to add about the main benefits of the R&D Start program to your company, your
industry or the economy more generally?

5.4 Do you have any comments or suggestions for improving the R&D Start Loan program?

Part 6: Compliance costs

We need to take account of all costs of the program including the cost to you of complying.

6.1 Please provide your best estimate of the costs to your company in meeting the requirements for
application and administration of the R&D Start Lean

Cost of applying for R&D Start Loan $
Costs incurred during administration of Loan $ ‘
Other costs §
Total $
Please indicate the time it took you to complete this questionnaire — hours, minutes.
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R&D or Business Venture questionnaire

The R&D or business venture questionnaire excluded many quantitative questions.

Part1  About your firm

We need to understand a little bit about your firm in general and its R&D.

P14 Is your company a: = public company?

= private company?

1.2 What percentage of your firm is foreign owned?

¢

1 1.3 Are you conducting R&D collaboratively
with other crganisations?

1.4 How many pepple do you currently employ?

1.5 Please indicate the turnover (total revenue)
of your firm during the 2001-02 financial year

1.6 What is the name of the R&D project for which
your firm applied for R&D Start assistance?

1.7 How much did you spend on R&D in total
in 2001-027

1.8 Which of the following elements of the R&D Start
pragram did you apply for and in which year(s)?

1.9 In the absence of the R&D Start funds, did you
continue with your original R&D idea anyway?

1.10 Did you pursue an atternative R&D project?
1.11 Did you invest the funds that you would have

invested in an R&D project into an alternative
business venture?

Ol
O

%

yes| ] No[]Goto1.5

If yes, please select from the following

Cther domestic
company

Cther foreign company

CRC/CSIRO
University
Other

full-fime equivalent

$ mitlion
$ milfion
Core

Premium

Plus

Graduate

Concessional loan

No%l

Please continue

No 1
Ne [

oo oo

Please specify

Year(s)
Year(s)
Year(s)

Year(s)
Year(s)

Yes [f

Go to part 2
Yes []

Yes []

If you have answered ‘no’ to the last three questions, please go to question 5.3.
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Part2  Background information

We need to understand some details about the success of your original R&D and alternative R&D
or other business project, the stages it has gone through towards commercialisation and the
sources of funding for it. Please fill out the following tables. [f actual data is not avatlable, please give

your best estimate.

-

2.1 Technical success of your R&D project or alternative project by stages
Stages
Concept
and proof Commercial- Market
of concept Protolype isation establishment
What year was each stage completed? If incomplete,
please provide expected date of campletion
Which stages have successfully met their objectives? [ d | 1B
Which stages have partially met their objectives? 3 O O 1]
What is the expected probability of success of
incomplete stages? % % % %
Which stages have failed to meet their objectives? O O 0 O
Did any stage exceed expected objectives? O ] O [
2.2  Expenditure on R&D project or altermnative project by stages. Please give your best eslimate.
Stages
Concept and
proof Commer- Market
of concept Prototype cialisation | establishment Total
How much has been invested from
various sources for each stage of your
R&D or altemnative ventura? $ m $ m & 3 m $ m
23  Did the project build on previous R&D undertaken by the firm Yes [ ] No []
that is not reflected in the stages indicated above?
= If yes, please indicate the scale of previous investment Total investment cost $
» Duration of expenditure years
2.4  Overall, do you consider your original R&D project and alternative R&D Yes No
project or other business venture to be technically successful?
Go to 3.1 Gofo 3.3
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Part3  Financial benefits

For your original R&D project, and alternative R&D and business ventures regarded as successful,
we need to obtain some information about the financial benefits your company has received. By
financial benefits, we mean how the R&D and business ventures have increased your profitability
— that is, your revenues less any variable costs of manufacturing and marketing, and less the ﬁxg&d
investment costs of R&D and other initial commercialisation costs.

3.1 Please indicate the extent to which your company has received additional accumulated financial benefits
{net profit), so far, from the R&D or alternative business venture project conducted. Please select a box on the
scale below to indicate your answer. /f unsure, please provide best estimate.

O O 8 [ L] O O O O O 1

0 1 2 3 4 5 6 7 8 9 10

I t
Mo financial Highly profitable
benefit received ' with accumulated
50 far financial benefits
more than
20 times totat
costs of R&D
praject so far

3.2 Please indicate the extent to which you expect your company to receive additional financial benefits
{net profit) in the next fen years from the R&D or altemative project conducted. Please select a box on the
scale below to indicate your answer. If unsure, please provide best estimate.

Wi O [ O g O O O O a a

0 1 2 3 4 5 8 7 8 2] 10
t 4
No financial Highly profitable
benefit expected with accurnufated
financial benefits
maore than
20 times fofal
costs of R&D
project
Go to part 4
3.3 Please indicate what factors limited the technical Was more difficult technically than expected? [
success of the R&D or alternative business Required more time and resources 1
roject. i
proJ Company priorities changed Cl
Market priorities/circumstances changed a
Other (please specify)
Go to part4
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Part4  Economic effects

We need to understand the impacts that your original R&D, alternative R&D or other business
venture could have on other firms and industries in the economy, whether it was technically
successful or not. To do this, we need to understand something about the nature of the main
impacts of your R&D project. Even if the R&D was not technically successful, some spillover
benefits may have helped you or others.

41 Please indicate the main economic outcornes of your R&D or giternative business venture. We would expect
there to be a maximum of three strong economic outcomes. Please select a box lo indicate j,rour response and,
where you select ‘strong’ for any impact, complete the additional part 4 questions listed in the last column of this
table. Please complete this question 4.1 before proceeding fo the additional part 4 questions.

Degree of impact Question to
{please select most appropriate) be completed
if ‘sirong’ was
Area of impact None Some Strong selected
a. Development of a new
product/service/process £l O | 411
b. Development of a better
product/service/process [ d O 4.1.1
c. Reduced costs of produciion due to
new/better process O dJ O 4.1.2
d. Increased intellectual property of your :
company [ 1 ! 413

4.1.1 If you selected ‘Strong’ at 4.1a or b, because your R&D project or altemative business venture has led to
development of a new or better product/service/process, we need te understand something about the nature of
that product, who it is sold to and what benefit it is to them.

Briefly describe the
new/better product
Does your product: * create an entirely new market? No [] Yes []
= create a new segment in an existing market? No [] Yes []
) = replace a product you previously produced? No [] Yes [}
= replace a product produced by competitors? nNo [ Yes ]

What is the value of your product to your customers?

« Are customers prepared to pay a premium price for your
product compared with competitors’ products or a product

you previously produced®? Don'tknow (] No [ Yes [
» Does it reduce costs to business customers in their

operation? Don'tknow [1 No [ Yes []
= Does it increase the quality of output of your business

customers? Don'tknow 1 No[J Yes []
» Are customers switching to your product in preferenceto a

competitor's product or a product you previously produced? Dom'tknow (1 No [ Yes []

Has the R&D or alternative business venture increased your
sales overall? Don'tknow [] No [ Yes []
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412

If you selected ‘Strong’ at 4.1¢, because the R&D project or an alternative business venture has helped you
develop cost saving technologies, we need to understand the extent of these savings and their potential
diffusion through the industry.

How has the R&D project or alternative business
venture led to reduced costs of production or
operation for you?

How much has the new technology towered your costs of production and/or operation? Please indicate your
best estimate of the percentage reduction in your total production costs. Don’t know (]

[ 0-1% 3 2~5% [16-10% 1 11-20% ] Greater than 20% specif %
Y

Have you lowered your price to customers as a resutt?  No [ Yes [}

If you selected ‘Strong’ at 4.1d, because intellectual property (IF) has been generated through your R&D
project or alternative business venture, we need to understand some aspects of its protection and potential
value.

Is your R&D protected from being copied by any of the following?
= Patent? No ] Yes [
* Other IP rights eg licensing, piant variety rights  No [ Yes []

« Ownership or rights to other essential inputs No [] Yes []
= Ownership or rights to key technology input Ne [J Yes []
= Complexity of production? No [] Yes []
= Dedicated client base? No [} Yes []

« Other? (please specify)

4.2  Please indicate if there have been any other significant flow-on economic impacts or innovations from your R&D
project or alfernative business venture that have impacted on your firm, other fims in your industry and firms
outside your industry. We would expect there would be fewer than three significant outcomes.

Please selact a box to indicate which entities have been affected by spinoff innovations and provide your best
estimates of the type and magnitude of impact in the table befow.
Significant impact on:
{select only those appropriate)
Area of impact Own firm Firms in industry | Other industries
a. Reduced occupational heaith/safety (OHS) hazard O il O
b.Reduced poliution 1] [ O

¢. Reduced companyfindustry risk O ] O

d.increased skills of employees O 'l ™

e. Development of a new or improved platform technology 1 | O

f. Other impacts, such as helping to create a necessary critical mass for a start up industry or new spinoff companies.,
{Please specify)
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Part5 Influence of R&D Start funds

To assess the impacts of the R&D Start program, we are keen to understand, in a hypothetical sense,
what impact the absence of a R&D Start grant might have had on your R&D and other business
activities.

51

Please answer the following questions to provide us with an understanding of the effects of you missing out on
a grant. if unsure, please provide best estimate. ’

On missing out on the R&D Start funds, did you
seck out and receive sufficient funds to conduct
your R&D project efficiently and expeditiously? No [J ves []

What did you think was the probability of financial
success when you started your R&D or alternative

business venture? %

Hypathetically, had you received R&D Start-funding would this have allowed  pjaase give your best
you ta: estimate.

= expand the scope of the project? No[1 Yes [

= increase the R&D outcomes and benefits? No[d Yes[

= increase the probability of success? No[J Yes[

« reduce the alternative financing needed? Noe[d Yes[3d

% decrease

» decrease time to reach commercialisation™? No[d Yes{

years
What financial obstacle(s) did your R&D project face
when you first applied for R&D Start funding?

If R&D Start provided funds to your competitors, how
did this affect your R&D or alternative business
ventura?

Please explain

5.2

Do you have anything further to add about the main benefits that would have been received by your company
had you received R&D Start funding?

5.3

Do you have any comments about ways of improving the Start program?

Please indicate the time it took you to complete this questionnaire — hours, minutes.
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The survey response provides a
representative sample

Based on several key parameters, the sample appears to provide a good

representation of the population.

= Statistically:

- we can be 99 per cent sure that there is no difference between the
mean grant size of the sample and the mean grant size of the
population; and

~  that the distribution of grant size for the sample and population are
very close as shown in chart C.1.

We also have an appropriate representation of firm sizes in the sample,
and can be 99 per cent sure that the average number of employees and
turnover of grant recipients in the samples is not different from the
same measure for the population.

Across sectors, we have good representation of all seven major sectors
and five smaller sectors, with another seven minor sectors being under-
represented. However, some of the minor sectors are so small that this
is unavoidable (chart C.2).

By elements of the program, grants, rejects, graduates and loans are
reasonably represented (chart C.3).

Proportions of technically successful and technically unsuccessful
recipients suggests some bias (chart C.4).

- DITR data suggests that 14 per cent of the populaton were
technically unsuccessful, but only around 4 per cent of returns fall
in this same category using DITR indicators of technical failure,
while around 1 per cent of returns fit this category based on firms’
own indicators.

- However, the main bias created by this under-representation
relates to an under-representation of costs only, since benefits of
technically unsuccessful recipients are likely to be minor — this can
be corrected for reasonably easily.
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C.1 Distribution of grant sizes are similar in the sample and population

I A " -

Frequency
B
LT
|

Data source: DITR and survey results.

Comparison with the failed control group

The reasons of the two reviewers for rejecting the surveyed non-recipients
as a control group are set out in box C5. The eligibility problems
mentioned indicate that it will always be difficult to identify a valid control

group-

At the time of selecting the sample for the proposed control group, we did
not have full information on the profile of the non-recipient group. With
more tme to construct a control and with more careful selection, future
reviews may be able to establish a reliable control group.

Although the non-recipient group is not a valid control group, we have
collected a great deal of information about this group. This information
may be of value in the future design of the scheme as it provides a profile
of unsuccessful applicants and, at least to some extent, what they went on
to do in the absence of Start funding.
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C.2 Major sector shares of the population are well covered by the sample

Cultural, ars, sports, recreatcnal,
personal & other services

Govt admin, defence, education,
health & comm services .

Property, business &
computing sefvices

Communication services,
finance & insurance

Transport & storage

Wholesale & retail rade

Consbuction

Utlifes

Other manufacturing
Machinery & equipment mig
Metal product mig

Non-metallic mineral product mig

Petroleum, coal, chemical &
assoc product mig

Prining, publishing &
recorded media

Wood & paper product mig

Texiile, clothing, footwear & ‘ i
leather manufacturing
Food, beverage &
{obacea manufacturing
Mining |
Agriculture
]
0 5

10 15 20

Data source: DITR and survey results.
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C.3 Major categories of the population are well covered by the sample

i
Poputation

Graduates

Grants

Data source: DITR and survey results.

C.4 Sample technical failures are under-presented relative to the population

Pomutation

DITR database indicator of
fechnicd failure for survey
responses

Fim's own indication of
fechnical failure from survey

]
% g 2 4 6 8 10 12 14

Data source: DITR and survey results.
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C.5 Reasons to reject the control group

First reviewer

An optimal control sample for the review would enable one to make unbiased estimates about R&D oufcomes in the
population of businesses eligible to apply for R&D Start that have not participated in the program.

As there is no complete listing of this population, an incomplete list (sampling frame) must be used to draw the control
sample. In order to make valid (unbiased) inferences/estimates in relation to a target population, the sampling frame
for a survey must closely reflect the underlying population. If the coverage of a sampling frame has significant flaws
or gaps, extrapolation from the resuits of the associated sample survey becomes subject (o a significant risk of bias.

In our opinion, the sampling frame selected for the review {unsuccessful R&D Start applicants), while convenient and
cost effective (as the Department has contact details), invalves a high risk of bias. Unsuccessful applicants (excluding
those whao are rejected on the basis that their project does not meet the definition of R&D and those who are rejected
because they are not non-tax exempt companies incorporated in Australia) form a small subset of husinesses eligible
to apply for R&D Start that have not participated in the program.

The risk of bias flows from the fact that this subset may differ in important respects from the broader set of eligihle
firms that have not participated. For example, unsuccessful applicants may have a lower {or higher} than average
R&D execution capability.

An approach to controt sample selection with a significantly lower risk of bias would involve using a broader sampling
frame (for exampie, lists of members of industry associations or commercial business listings). This approach would,
however, involve a higher cost {(due to the need to filter out ineligible firms).

To maximise the analytical value of the control group design, a degree of stratification in sample selection would also
appear to be warranted {for example, hy industry and turnover).

In conducting a cost-benefit analysis of the R&D Start program, a key cost category to assess is the
compliance/application costs incurred by all applicants (successful and unsuccessful). The results of the survey of
unsuccessful applicants can validly inform this assessment.

We would have reservations about using the data collected from the survey of unsuccessful applicants for other
elements of the cost-benefit analysis, because of the high risk of bias outlined above. The risk of bias flows from the
fact that this subset may differ in important respects from the broader set of eligible firms that have not participated.
For example, unsuccessful applicants may have a lower {(or higher) than average R&D execution capability,

Continued on next page

Indicators of disaggregated benefits and costs

Statistically, we were unable to find any difference in the R&D performance
of the various elements of the Start program. Although charts C.6 and C.7
show differences in the benefit to cost ratios and knowledge economy
spillovers of the elements, the differences are not statistically different.
Although the means are different and follow an expected pattern, the
relatively high standard errors give us no assurance that the differences are
statistically different.

REVIEW OF THE R&D START PROGRAM



C THE SURVEY RESPONSE

C.5 Reasons to reject the control group (continued)

Second reviewer

By limiting the sampling frame for the control group to unsuccessful applicants, there is a mismatch befween the
objective and the target population. This wil result in a bias if there are major differences in the cutcomes befween
the R&D subsequently performed by these unsuccessful applicant companies and R&D conducted by companies that
did not apply for R&D Start grants. This is shown diagrammatically in the table below, which classifies companies
according to whether they applied to R&D Start and were successful or not. Biases could arise from differences
between the types of comparnies represented in sections B {unsuccessful applicants) and C (did not apply). Important
potential differences include the size and resources of these companies and in the types <f projects that are
undertaken (size, riskiness of the project). The degree of potential bias is hard to estimate without further information
on the reasons that companies in section C did not apply for grants. There could be many reasons:

v already had adequate funding either internally or from other non-government or semi-government sources
= thought they would be unsuccessful

* not aware of the program.

Each would have to be assessed in refation to whether that information would be associated with the primary data
used in the cost-benefit analysis.

Another problem with the current control group is that it appears o contain projects which are outside the scope of
the program (that is, projects that are not defined as R&D). The data from these should be excluded from the
analysis.

Hypothetical division of companies undertaking research and development into those applying for R&D
grants (A and B) or not (C) Not to scale

Applied to R&D Start: successful Applied to R&D Start: unsuccessful Did not apply
Sampled
Sampled Would have ‘Would not have
been successful been successful

Moreover, we are unable to detect any statistically significant relationship
between benefits and costs and:

= knowledge spillovers
*  size of firm in terms of turnover

» collaboration.

These results are not surprising.

= There is considerable luck and uncertainty affecting R&D results, so it
is not surprising that there is any obvious relationship between size of
firm and benefits and costs.
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* Collaboration is something that firms are more likely to seek if they
have a problem in developing their R&D and, in helping overcome
problems, on average collaboration helps these firms achieve the same
results as firms able to solve their own problems.

The only statistically significant difference we are able to detect is between
firms whose R&D develops a platform technology that benefits other firms
and the expected benefit to cost ratio. The differences in the relative
performance of the two groups supports the idea that it may be more
difficult to capture the gains from R&D that develops general platform
technologies than it is for more specific technologies developed for target
markets. However, quantitatively the significance of this is small.

C.6 Mean perceived benefit—-cost
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C.7 Knowledge economy spillover score
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