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Summary

Under the Government's R&D Start Prograﬁi, 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

o

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

objectives of the review a

" to quantitatively assess
am - this has involved:

arket and non-market impacts, and

Sy
I

e private and public benefits and costs in a financial
determine the net impact;

to assdss the relative effectiveness of various parts of the program
though 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:

_..a 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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SUMMARY

Rationale for government funding to supkpﬁrt private R&D~

Special economic features of R&D mean that it can deliver be:
not easily transacted in the market place. All economic: activity

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 spﬂlovef benefits for the community.

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

Patents and other forms of intellectual ptoperty protection are designed to
help producers of R&D gain efits from their innovations. This is
designed to increase the incenti vest in R&D. However, it is not
always possible to adeq wtely protect intellectual property and various
forms of protection do, not internalise all spillover benefits, so under-
investment in R&D may occu In other words, the return to the wider
be greater than the return to the private firms who

e and economic justification for offering Start

subsidies for R&D. s to fill the gap between private and community returns
that mi ht arise dﬁ;,zé”?tc) knowledge spillovers and provide extra incentives

By

ries to conduct higher levels of R&D.
i
y rationale may be to overcome perceived problems relating to

ila lity of funds for risky R&D. The presumption is that, for reasons
oral hazard or bad communications, the capital market cannot be

ced to fund some forms of R&D.

The government subsidises otherwise rejected R&D, encouraging it to
‘cur on the premise that the extra benefit to the nation will exceed the

“extra cost of conducting it.

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.

- REVIEW OF THE R&D START PROGRAM




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 produ
per cent),
—  the development of technology to redyce resp
cent),

- increased intellectual property (22 pe and
- increased opportunity to engage in new ‘veﬁtures for collaboration

(20 per cent);

= high levels of protection of the i 1 property associated with the

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

= that two-thirds expect urther government assistance would be
required to allo m to maintain their competitive edge; and

pbnded expect an increase in skills of their
employees and development of a platform technology as a signi-

'S

However, although private returns and total returns are high, the value of
s dependent on the degree of additionality — the extra
/Interpreting the data from grant recipients, there are high
| national benefits — 33 per cent of the total benefits is attributed
o the Start unding, resulting in:
_ present value benefits $1.0 billion : present value cost $0.22 billion =
451 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.

REVIEW OF THE R&D START PROGRAM {2
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SUMMARY

High private returns, but spillovers are more difficult to assess

Indicators of spillovers suggest the following.
s About 85 per cent of projects were successfully completed, suggesting
that a range of new products and processes were genera d and, in the
normal process of diffusion, demonstration and_ co cialisation
itself, it should be expected that this will spur on spillovers in the
economy. | ,,

s Over half (57 per cent) of respondents indicate s 1y protecting their
R&D, suggesting that they are likely to appropriate many of the gains
from their R&D, thus reducing spillove t raisirig 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'th their own:

- high spillovers are ex ected to I associated with basic R&D or

R&D focused on developing processes or platform technologies;

and \

- possibly lowe oV fa;‘e expected to be associated with the
applied or ented R&D mostly conducted through the
Start progr ‘

, nt Of)rréspondents do not expect to quickly lose their
competitive edg wrivals (in under fivé years) and about 75 per cent of
increased s les resulting from the R&D are expected to be exports.

“four'per cent of recipients involved collaborators in their R&D.

%y

per.éent of firms indicate that increased skills of their workers
ovide spillover benefits (in the form of technical and commercial
how) to other firms in their industry and 10 per cent of firms
sted the potential of benefits to spill over to firms outside their

Spillover estima

Although estimates of the present value knowledge spillovers are wide

ranging:

s 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);

s it is difficult to interpret most foreign studies on the question of
spillovers — however, the differences between total returns and private




Study Spillover

location only

: ‘ Yo
Productivity Commission 2003 (clinical R&D) Australia 25

k Productivity Commission 2003 (pre-clinical R&D) Australia

1  Estimates of present value returns from R&D

Lattimore 1997 Australia

BIE (1983) Australia

Mansfield various (applied R&D) Foreign 1086

Scherer 1993 (product R&D) Foreign 110-127

Derived from Industry Commission 1995 Foreign

Derived from Industry Commission 1895,

tables QA3 and QA4 Foreign

Derived from Dowrick 2002 Australia 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 246-300

Many studies, Industry Commission 1995,

table QA3 (all R&D) 361

Derived from Industry Commission 1995 382

Mansfield various (basic R&D) 468
552

Derived from Industry Commission

returns (one indicator
derivation for Australia is'

total returns,_from Ré&
whether isproduct or process oriented, applied or basic, with

process'oriented and basic R&D scoring considerably higher (table 1).

D seem to vary substantially depending on

tes of the percentage of each dollar of R&D subsidy that ends up
more R&D also vary widely. Of each dollar of R&D subsidy, some
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
%tra 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




SUMMARY

a  Ninety percent of recipients expected that the prc?jec‘c cost, to them /
would have increased by about 70 per cent had they not received Start

funding.

= On average, recipients indicated very high private
around 4.5:1 present value benefits to costs — ar
incentives to undertake the projects.

= Given high rates of private returns and assuming t
market failure, reasonable analytical interpre s@gf 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 sfaﬂlo inducement rates are set out
in table 2. With an assumed inducement rate of around 50 per cent, present
7

ss of $0.66 to breakeven.

value spillover returns need to be

¥

The uncertainty surro g estimates of the economic payoffs from
spillovers leaves somesdoubt ab ut the economic payoff from Start. The
economic payoff may be higher than breakeven, especially if the higher ;
estimates of most Aus studies are applicable to Start induced R&D. :

2 Benefit to cost ratios by spillover, nducement rates

- Present value $ benefits per $ of R&D

Inducement rates

PROGRAM




SUMMARY

KW §

However, the applied and product focus of the R&D and the stri)ng focus

on exports may mitigate against this.

A benefit-cost ratio above 1:1 suggests that, given the di
per cent used here, it has paid the community to und
because it has covered its costs, including the opportum

discount rate).

' ‘the program
f funds (the

Evidence of spillovers and capital market failures

High expected private and market-med
knowledge spillovers for recipients weaken:
subsidies. Nonetheless:

&
returns and uncertain
e main rationale for

t theﬁ R&D and its benefits would

»  recipients have argued strongly
ut Start funds — their written

have been cons1derab1y reduced wi

Implications

Objectives

greater commercialisation

If there is a strong capital market failure affecting Start recipients, the
number of Ré&D pro;ects w1th high commercial potential have been

mc,reased

Increased collaboration

About 25 per cent of recipients were involved with collaboration.

REVIEW OF THE R&D START PROGRAM
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SUMMARY

- Additional national benefits

To make a case for a Start benefit to cost ratio greater than
spillover benefits, it is necessary t0 demonstrate that spi
at least equal to or larger than 0.66, with an inducemen
2. That is, they must be at least at the upper end of es
assumed in most previous reviews of this type of progra

On capital market grounds, a stronger case.
benefits than is the case with spillovers, provide
capital market failure can be identified.

The five selection criteria

Without being sure how firms withou
it is difficult to assess the efficiency o
capability; commercial potenti
projects; ‘need for funding’; and tional benefits.

The rationale

The primary ratio:
knowledge spillovers. The secondary rationale may be to overcome capital

FE

Because of diminishing returns to any project, only a proportion,
perhaps 50 per cent, will be spent on additional R&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 1.2:1 — 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.

. REVIEW OF THE R&D START PROGRAM
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SUMMARYX

Capital market irregularities

If the Start program does truly help solve a capital marke
continuity of Start in some form is desirable. Howeve
expected private returns to the funded R&D, scope m

more efficient support mechanism. One possibility is a
cessional loan. The potential recipients should argel y
between receiving the funds in the form of a grant o being given a

conditional loan, repayable only upon successful commercialisation and
e :

Vindifferent

»  all allocated funds are likely to induce R
be minimised;

s more, but smaller, allocations
more effective;

= given high expected returns
should be willing to participa

ily are as high as anticipated, repayment of
terest would occur and, through time, the scheme

s% of, return fall short of anticipated, failure of the scheme
tually become apparent and it could be scaled back or

Based-on the survey data collected and analysed for this review, and in
riew 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.

REVIEW OF THE R&D START PROGRAM b
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SUMMARY

However, direct R&D Start subsidies are a very blunt instr ﬁment for ¢/

dealing with capital market irregularities if they exist.

Two main implications emerge:
" more'evidenée‘ is required on whether capital ma

preventing profitable R&D from going ahead; an
= if they aie, then the nature of the constraints ne
identified and an efficient, well targeted po

A further implication is that, given the uncert
of knowledge spillovers in the Australian economy, serious investigation
anted.




Introduction

The Commonwealth Government has established a number of Ré&D
funding programs aimed at increasing the level of R&D in Australia. Under
the Government's R&D Start Program, around 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

T

provided since 1996. Ensuring > resources are invested where they
provide significant national economic benefits is a major policy issue.

Qutline of the R&D Start progr

. is the main source of Commonwealth direct
funding for resear: elopment in the business sector. It aims to give
a long term boost to the development of Australia’s economy by

ing i , and research that leads to new technologies. By
encouraging R&D into new technology, particularly R&D with commercial
e Goy%%ninent hopes that Australia will develop new products
for exp - nnport replacement and a solid knowledge base. Box 1.1 sets

out the objectives of the program.

Previous review of 1

en Consulting Group conducted a qualitative review in 2000, which
ted on the efficiency and effectiveness of the program in meeting its
objectives. That review looked at projects that received funds from the
dommencement 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

Ré&D.
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1 INTRODUCTION

11 The objectives of the R&D Start program '

-tax exempt Australian compames, is a merit based progra

The R&D Start Program, available to non
h and development (R&D) and its commercialisati

assist Australian industry to undertake researc
of grants and loans.

The objectives of R&D Start are to:

= increase the numbeyr of R&D projects with high commercial potential that are undertaken by

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

= foster collaborative R&D and related activities through compames working gether
institutions; and

« increase the level of R&D and its commercialisation that provides benefit to

| The types of funding assistance available under the Startkpmgram include the following.
ssts to Australian companies with an annual

« Core Start offers grants of up to 50 per cent of eligible projec
turnover of less than $50 miltion. )

» Start Plus offers grants of up to 20 per cent of eligible proj
turnover of $50 million or more. Grants up to $15 million ar

and $5 million.
= Start Premium offers high quality projects the op

to ok tain further assistance. Start Premium offers
1ther Core Start or Start Plus assistance to a
er companies, which receive a grant of 20 per cent of project

1 a tumover of less than $50 million to engage a graduate on a

specific R&D related project that is und in-collaboration with a research xnstltutxon Projects can be up to

two years in duration, The maximum.gr

'/grou empioy fower than 100 persons, and which are involved in the
early commercialisation of technole i mn ations. Projects must be comp leted within three years and the loan i

repaid in the following three years

that they can meet their share of project costs and that they have been

Applicants need to be abl /
roject from financial institutions.

unable to obtain sufficient

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

REVIEW OF THE R&D START PROGRAM
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1 INTRODUCTION

L

R&D Start Program. However, it did not attempt to measurethe net
national benefits of the R&D Start program to Australia, or'q what
would have happened without Start R&D assistance.

The Allen Consulting Group report gave a qualitative assessmént of the +

The scope of this report

The Centre for International Economics (CIE) has, been engaged by the
Commonwealth Government, acting through.the D partment of Industry
Tourism and Resources (DITR), to conduct an evaluation of the program’s

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

This evaluation. diffets, from the Allen review in that its primary aim is to
i mes and benefits of the Start program using survey data
sults provide a basis for

REVIEW OF THE R&D START PROGRAM
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The stated objectives of the R&D Start progr 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 n t national economic benefits to
the Australian community. The mai gument for government to

= firms tend to under-invest é ecause it is difficult for them to
capture a sufficient share of the national benefits from it — this reduces
% & .

i

their incentive to inves
e

2 because the soci eturns from R&D are considered to exceed the

private returns to irms, subsidies are necessary to fill the gap and
a incentive — private and national rates of return from

provide the e
R&D divergs

: N ‘
enefit from increased (subsidised) R&D (the private benefit

“that cannot be captured privately) will be higher than
of funding the subsidy — the net national economic
diverting resources from one area of the economy to R&D

= the soci;

plu t'hejben 1

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,




Flow-ons

wt

-~ some Ré&D outcomes are difficult to appropriate becaus

or services produced are non-rival and possibly accumulative in

nature, meaning:

people can simultaneously consume the same p
idea) without depleting it or excluding oth

and
as people use it (or as more people use i cumulated use
may become more valuable, as occu ith a computer net-

Flow-ons and spillovers

spillover benefits.

sumers, for instance,

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

re a part of the change in economic incentives that help make
in R&D attractive to firms. Without such flow-on benefits to
there would be no incentive for them to buy a new

Spillover 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;

REVIEW OF THE R&D START PROGRAM ;wmwm,




2 THE RATIONALE FOR GOVERNMENT FUNDING

= economies of scale or scope that might arise from clusteméﬁc\;onoxrﬁes
formed or contributed to by the firm’s activities; and

= jmprovementsin oécupational health and safety or pollution.

Flow-ons are a wider form of private bénefif

In principle, flow-on effects are quite distinct from sp: overs. Flow-on
effects that are mediated through markets are wider form of
private benefit. The investing firm knows thét it can appropriate some of
these benefits, and it also knows that, in order to do thls, it must offer some
benefit to its customers. It also knows tha st try and prevent its
competitors from copying its exact innovation and so may use patents,
- segmentation strategies to capture a

trade secrets, licence fees or mar
sufficient share of flow-on.

is of investing firms and are

k and are vital to all investments
&

Thus, flow-ons are most ted for in the decisions of the firm making
the investment. Fl 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.

Flow-ons are accounted for in the
necessary to allow the market to

~ @n;gsv of investment and economic activity generate flow-ons.
; s away from one activity (by taxing it to raise a subsidy) to
ivity, R&D (by subsidising it with those funds), will reduce
the taxed sector but raise them in the subsidised sector. The net
\in is likely to be zero. Only if flow-ons plus private benefits are larger in
o an 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

at have tried (King 1999).

aﬁﬁegwbenefits 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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An example

In practice, flow-on and spillover effects may be difficult
and the distinction may in part depend on a range of
market structures in both output and input markets. T}
risk of investing, and if capital markets are unable to ¢
efficiently spread it across many similarly risky projects,
under-investment in flow-ons. :

Similarly, lack of information or inadequate ommunication 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 roduces flow-ons. Strictly
speaking, although it is the spillovers that are relevant to government R&D
policy, there may be some circumstances relating to capital market failures
or communication failures when flo uld also become relevant.

A review of research i 'to R&D by Dowrick (2002) found that
private returns to R&D are aro d 25 per cent in the United States, but
around 50 per cent. In comparison, returns to

capital investment are around 10 to 15 per cent, suggesting possible under-

7

investment in we\;}er, the lower return to capital is likely to be due
¢ associated with R&D compared to the relatively
investment. Moreover, Dowrick does not split up the
/een private and social return into flow-ons and spillovers.
Flow-ons, which are necessary to induce private investment in R&D, may
be 1 ‘and spillovers low. However, if spillovers are high, without
government support the level of investment in Ré&D could be sub-optimal

hole 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) little 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

s Once the point of critical mass is reached ($0.5 million in/€hart 2.1)
additional R&D spending (an additional $0.5 million)
increasing marginal benefits.

»  For additional R&D spending on the project (in exces
chart 2.1), the firm receives diminishing marginal re

" Eveht‘ﬁaﬂy, additional funding to the projec
million in chart 2.1) will provide no additional ‘private benefits,
although it may provide small additional flow

3

An efficient capital market will take account

An efficient private capital market will invest in R&D up to the point where
t to matginal cost ratio is equal to the same |
investment (the firm’s hurdle rate). In . |
chart 2.1, this might occur at about $1.I million invested. This would
1$2.4 million, a 2.2:1 benefit to cost ratio.

the marginal private benefi

21 B:C relationship: private funding only

Private funding

Expected Expected
benefit benefit
($m) (§m) \
60l L D
q{&/f,‘l
Additionality ; f H i
¢ i
e 4 k
40 i 1 st
f : »f"éﬁ’xw
benefits i/ :

Hurdle
rate

~ Private

,4"
benefits i
L
: !
1
.
i
/AN
¥ 4 y /A
Q.S 1.0 1.1 Costof R&D ($m) 05 075 1011 1.5 Costof
Private Private |Government  R&D {$m)
4 ;’
Inducement
effect

Dats source: CIE model.
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2 THE RATIONALE FOR GOVERNMENT FUNDING

It would also provide a flow-on benefit of $0.6 million, .’brmgmgithe total

market-mediated benefit to $3 million.

The expected distribution of market-mediated benefi
ons, should in a broad sense represent the optim
firm to invest, customers to buy and compe’f ors to.
disadvantaged to maintain the investor’s ince o.proceed. It will be
expected that through various market-mediated intexi tions, including the
use of patents and other mechanisms to protect in’cgf].ectual property, that
this will be resolved. By definition, the distribtition of remaining benefits
will relate to spillovers.

Spillover benefits worth an addi
f 4:1 toithe wider economy.

With mat Ymg funds, the firm could afford to reduce its overall financial
to the project, from $1.1 million down to $0.75 million. The

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 5:1— a worthwhile

investment.
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The scenario above illustrates how provision of more fundmg than =
necessary for R&D can occur. The decision by the govemmenff\j:o offer
matching funds, as opposed to providing only what the fir
reach its hurdle rate, allowed the firm to spend $0.35 milli
funds on R&D. It is questionable whether it is appr ’
funds to be provided to firms for R&D they were pl
anyway. However, in practical terms this may be diffi

jate for taxpayer
ing or

Additionality and the benefits and costs of the R&D Sta

It is the additional marginal benefits
(additionality effect) caused by the contribution of the induced R&D,

relative to its cost (government investment minus the transfer subsidy —
the transfer is not a resource cost)ithat will determine the efficiency of the

Ré&D Start program.

The mere existence of pessi :
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 | the spillover benefits will be gratuitous. If the
government'is: n If&D, it must focus on providing funds to R&D that
would n& go gﬁe@d without government support. This ensures that
dirig increases the total level of R&D, creating addition-

ent provides R&D funding to all firms conducting R&D, rent
behaviour among researchers will occur. Researchers who can
d the R&D themselves with additional or future cashflows will
° lyfor government funding and use their own funds for other

expenditure. The lower the marginal returns from additional R&D (the
gher up a firm is on the private benefit curve in chart 2.1), the lesser the
‘inducement effect shown in chart 2.1. 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 R&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

Devel op Integrated quamntaﬁve economic/financial
model

* calibrate costs
identify critical economic parameters and targets

calibrate economic parameters to CIE ORANl
gconomic model

bui;d financial model

7 . 14 , 5

7) ‘ Check and ) Conduct optional
Use integrated framework to run simulations verify data follow up interviews
= define ‘with’ and ‘without' scenarios

Manipulate data into economically
meaningful aggregates

assess relative performance within portfolio
conduct sensitivity tests
describe economic dimensions of program

Draw conclusions and make recommendations
* write draft report

* rgact to comments

» write final report
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The broad appmach in this review

This review develops a framework for measuring the o
benefits and costs from R&D Start supported Ré&D. The app
discussed in detail in appendix A. Chart 2.3 lays out our general approach

to the review.

A comprehensive survey of Start recipients was
detailed quantitative data on benefits and costs, |

outcomes — appendix B. To determine private, ‘,
economic impacts of the R&D, survey data was agg;gegated and analysed
using the CIE's ORANI model of the Australian economy and other models
where necessary. In addition to this, five cas
Start program applicants.




The briginal terms of reference called for a art recipients and a

control group. In consultation with the De , the only identifiable
control group was considered to be non-recy ients. 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.

onse .rate. Based on several key

population (appendix C).

However, the control group, has b%gen withdrawn based on advice to the

ying company and a statistical analysis

e following charts summarise key elements of the grant recipients.
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3 OVERVIEW OF SURVEY RESULTS

3.1 How many people do you currently employ?
s | |

1-10

|

11-20
21-30
3140

41-50

51-60
61-70 tandard error = 256
71-80
81-90

-91-100

101-110

No. of employ ees

111120
121-130
131-140
141150

151-160

10 15 20 25 30 - 35 40
Frequency of responses

Employmeﬁt 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

' REVIEW OF THE R&D START PROGRAM
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Indicators of impacts of Start

employees are represented.

Turnover is typically less than $3 million a year

As for employment, the mean turnover of the recipient
the small number of very large firms. The most likely

Additional employment and R&D expenditure by ecipients

Grant recipients indicated that or averagé 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.

«3‘7

Collaboration

ved collaborators in their R&D. Of firms using

ibute their collaboration fairly evenly between

5 per cent of total R&D spending was allocated to plant
indicating that most was used to fund wages and salaries

In the recipient group, most R&D expenditure to date has been in
_ chart 3.7. Commercialisation and market
funds and overall
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3 OVERVIEW OF SURVEY RESULTS

3.2 Please indicate the turnover (total revenue) of your firm during
financial year

 Mean = $22 million
Standard error = 135

10 15 2 25

Frequency of responses '

i
i
i
i

kY

ata source: Responses to the R&D Start ng’ram Questionnaire.
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3.3 Since completing the pmjeét have you employed additional sté‘iﬁ asa

resuit of the project?

Mean = 4 persons
Standard emor = 10

|
6 8 10 12 14

Frequency of responses
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3.4 How much did you spen& on R&D in total (R&D Start project plus any

other) in 2001-027

$1.5 millon
» Standard error = 3

R&D spending ($m)

ik}

10

More

No response

|
02 . 03 0.4 0.5 0.6 0.7 -
Proportion of respenses

Data source: Resp

o,

duict this project collaboratively with other organisations?

Proportion of responses

Other domestic  Other foreign ~ CRC/CSIRO University
company company

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




3.6 How muc

h of the total R&D funding for the R&D Start-felated project
was invested in R&D plant and equipment?

R&D funding invested in plant and equipment ($m)

0.025
0.050
0.075
0.100
0.125
0.150

0.175
0.200

|

10 15

Frequency of responses

! I
Mean = $0.3 million

Standard error = 0.5

20

REVIEW OF THE R&D START PROGRAM]

25

i




-y
i

%

i}

3 OVERVIEW OF SURVEY RESULTS

3.7 Total investment on R&D ffom al! sources

B2
=]

18
10

Percentage of expenditure
B
in

Concept and proof of " Profolype Commercialisation Market establishment

%

concept .

ipients) indicated their R&D projects have
le operation. They are at or below their
art 3:8, However, most are highly optimistic about the
om now, 85 per cent of recipients believe that their R&D
tures will be either profitable or highly profitable

ng recipients, the main economic impact of the R&D was indicated to
elopment of a new or better product, service or process — chart
10. About 50 per cent of respondents selected these categories. Fewer
‘ies indicated the development of technology to reduce their costs.
bout a quarter of respondents indicated increased intellectual property as
, ain 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.




3.8 The axtent to which your company has received additional acg
financial benefits from the R&D project conducted

i;muiated

No financial
benefit yet -

Breakeven point

Scale of additional accumulated financial beneﬁts
{net profif) from the R&D conducted

0.10 0.15
Proportion of responses

0.20

0.25

Breakeven point

Scale of addifonal accumulz
(net profi) in the next ten yéar

Highly profitable 10 i

0.00 0.05 0.10 0.15 0.20
' Proportion of responses

0.25

0.30

0.35

Data source: Responses to the R&D Start Program Questionnaire.
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g degree oﬁf‘fﬁ\pact)

3.10 Main economic outcome

—

3 0.35

s of your R&D Start-supported R&D project (stmn

0.30
0.25

0.20
045 Bl

)
0.05
0.00 .

Proporfion of responses

Reduced costs of Increased
property of your company opportunities for new
‘ ventures/collaboraions

Developed a new Developed a better
product'serv ice/process product/service/process production due to
‘ ' new /better proc

‘Dé‘ta source: Responses to the R&D Start Program Questionnaire.

Products

For business custo nd export oriented

The new or better Eroduc s being developed by R&D Start recipients are
almost entirely. Lisiness customers rather than households. Also, they
are mainly des the export market five years from now (74 per cent,
Fent tothe domestic market). Nearly a third of respondents did
5. question on market shares, perhaps reflecting the |

eliver significant benefits to business customers

lew 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

tisiness, 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.




3 OVERVIEW OF SURVEY RESULTS

3.11 What is the value of your product to your customers?

z! 0.26

020 ———

0.18

Proportion of responses

Customers prepared to Costs reduced fo Quality of output increased Cus to R&D or alternative

pay a price premium business customers in for customers your productin preference business venture
foa compefitors increased your

their operafion
sales overall

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

3.12 Estimate of cost reduction to ur business customers

30

Number of responses = 59

25

Frequency of responses

$2-5miyr S6-20myr  $21-100mfyr  Greater than

O-1miyr
$100m/yr

: Responses to the R&D Start Program Questionnaire.

#

cipients 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
cither 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 fmns

Of those firms whose technology focuses on Iowermg their:
production, respondents indicated a weighted averag
‘reduction of 15.5 per cent — chart 3.16 About half o
expected that their technology would be applicable to th
and thought they would reasonably quickly lose;
with this technology, without more R&D — chart 317 a
R&D could delay their declining competitive edge
for those recipients developing new or bettér pro
with those developing new and better ducts, ‘about two thlrds of

respondents indicated that they did not exp
further government assistance to develop more R&D — chart 3.20.

mpetitive edge
3.18. Ongoing

3.13 How iong before you lose yourc edge to rivals, assuming you

- do no further research?

45
40
35
30
25
20
18
10

Number of responses = 92

Frequency of responses

[

2years ‘Syears 10 years More than 10

years _J

£

‘fo the R&D Start Program Questionnaire.

g before you lose your competitive edge to rivals, assuming

Number of responses = 80

Frequency of responses

2 years 5years 10 years - More than 10
’ years

1year

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 sué"tainabigiwithaut
further government assistance? %

70
60

50 ——
40

30
20
10

0

Frequency of responses

No

jonnaire.

Data source: Responses to the R&D Start Program Qi

E

3.16 How much has the new {echnology lowered your costs of production
and/or operation?

0.4
0.3

0.3
0.2

0.2
0.1

Proportion of responses

0.1

6-10% 11-20% Greater than 20%

7 How applicabie is the new technology to competitors in your industry?

Frequency of responses

Enfreindusty 3/ industy 1/2 industry 1/4 industry Smaller

Data source: Responses to the R&D Start Program Questionnaire.
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3 OVERVIEW OF SURVEY RESULTS

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

12

_\5

<o

Frequency of responses
(=]

More than 10
years ;

3.19 How long before you lose your comp ve edge to rivals assuming o
ongoing R&D? : : ‘ &

12
Number of responses

10

Frequency of responses
<

2 years 5 years 10 years More than 10 years

esponses to the R&D Start Program Questionnaire.

oing R&D to maintain your competitive edge sustainable without
her government assistance? 4
1

Number of responses = 21

Frequency of responses

No

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 in that
they had at least one way of protecting their IP. 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 opportumnit develop markets —

chart 3.22.

Other economic impacts

Over half the recipients who respoﬁ ed md ated an increase in the skills
of their employees and the develop “of a platform technology as
significant economic flow-ons to their own firms — chart 3.23. Generally all

other flow-on impacts and imp on other parts of the economy are
‘and 20 per cent of respondents.

copied by any of the following?

3.21 Is your R&D protecte fr

Proportion of responses

Patent Other IP rights Ownership or fights to Cw nership or rights to Complexity of Dedicated client base
(eg. licensing, plant  other essential inputs key technology input _ producton
variety rights)

Data source: Responses 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 ahd[or
business ventures/collaborations? V

5.0
45
40
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

Average addifional investment ($m)-

Market dev,»eI'op‘ Exp nded production Other

New R&D

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

3.23 Please indicate if there have been any other si » ow-on economic impacts or

innovations from your Start-supported R&D

80 —
70 — =Ownfm

g0 - mFims in your industry

5 Fims outside y our industry

Frequency of responses
B

0 —
0
Reduced Increased skills of Development of a new or
company/industry risk employees improved plafform
" technology

rt Program Questionnaire.

ponses: firms’ perceptions of R&D Start influence

The majority of récipients indicated that the receipt of R&D Start funds had
a major impact on their R&D. Had they not received it:




“have accepted the funding. About

3 OVERVIEW OF SURVEY

«  around 80 per cent of respondents indicated that on averagéi?i%it would
have halved the probability of success of the R&D, from around 63 to

29 peér cent;

= around 80 per cent indicated that on average the sco
and its output could have also been halved;

s over 90 per cent indicated substantial delajrs toac
isation of an average 4.2 years;

= about 90 per cent indicated that it woul%ﬁave jeaﬁtially increased

their costs of doing the project — on average 72 per cent.

However, about a third of recipients indicat 2t if they had to repay
their grant once the R&D was commercial and successful, they would not
third also indicated that they would

have proceeded with the project « ing altern. itive funding — chart 3.24.

Recipients also indicated that the cur nt funds they had received were
probably of greater marginal value to them than additional funds would
be. Had they received tw 15 Mt h R&D Start funding as they did, and
with no requirement from them t make matching funding:

75 per cent indi that they would have reduced their own funding

‘fs an R&D Start grant you had been offered a concessional

3.
as only repayable upon commercial success of the R&D,

ey

Frequency of r%;ﬁo SES

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

Data source: Responses to the R&D Start Program Questionnaire.
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s overall time to reach commercialisation would have decreaséﬁ by only i

about a year.

These ahswers are roughly consistent with responses about th adeé{ acy of
funds. About two-thirds of recipients indicated that th &D Start funds

they received were sufficient to efficiently and expeditio
R&D.

W&D S art scheme

Part 6 responses: perceptions of the graduate

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

I}*Q&D Start scheme

ient respondents indicated an involvement in the
ose that had not been involved in the scheme,

uirements 100 onerous
o desire o collaborate :
D e R
Difficulty in finding a university
fructure of the program too restricive

Funding insuficient

Cther

0 10 2 30 40 50 60
No. of responses

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

about 30 per cent were unaware of it, 14 per cent did not qualiff‘ oritand

the remainder chose not to take it up due to negative perceptio 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 askg Nd ectly of non-recipients,
many offered their views in written open-ended responses. Many
complained of the tens of thousands o ollars that they had paid
consultants or the time they had foregone to pr sare their unsuccessful

applications.

Graduate Start

‘ Start survey was reasonable, with only
a response rate of 38 per cent. Despite
ample size makes it difficult to draw

The response rate for the Gradu

the firms responding were private companies. The
employees (42) was similar to the grant respondents
the “same bias due to one large firm (300 employees)
ding e survey. The majority of firms were small, with less than
pl vees. The turnover pattern was also similar, with the average
¢ of $6.8 million reflecting the large firm in the sample, and most
the zero to $3 million turnover category.

“Involvement with other R&D programs

‘Forty per cent of the firms had received an R&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,

like to understand why

Not aware of the program

Do not qualify for the program

Have access to alemafive finance

Costs do not make it afractve

Prefer venture capital

Other

2 25
No. of responses

I
30

3% 4 &

Data source: Responses tothe R&

3.27 Please pm'vigje you”r b

estimate of the costs to your company in

meeting the"r"é*qgiremeri‘t’s for application and administration of the R&D

Start grant .

received

Total compliance costs are 8.1%  —P> g
of the average R&D Start grant

R&D Startgrant  Grant administrafion Other
application

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

REVIEW OF THE R&D START PROGRAM




Collaborations

All of the‘respondénts had collaborated exclusivély with u
per cent indicated that they had a prior relationship with:th
and 40 per cent had known the graduate prior to applyi
Most (70 per cent) of the applications were initiated by th
cent initiated by the university. |

R&D expenditure and stages

The profile of the total expenditure on R
grant recipients with a mean of $0.5 millio
million) compared to $1.6 million average for
on the project involving the gradu )
spending for most firms, with anavera
leve

development and proof of concept stage of R&D.

of $‘ 23 million (standard deviation $0.26 million).

average expen ‘
. had invested in commercialisation and market

Three firms
establishmy

of the impact on profitability was slightly higher than the grant
sample as 50 per cent of firms felt that they had more than broke
ven, 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
lue to the smaller size of the R&D investment.

b

utcomes, 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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duct to the customers is smﬂar to the

The responses to the value of the pro
dicated that their customers were

grant responses except that no firms in
prepared to pay a price premiun. -

Spillover eﬁ"ecfs :

Only 30 per cent of the firms had protected their I,
cent) with patents. The responses on maintaining, comp
similar to the grant recipients. '

There were a variety of other spillovers identified in
These are summarised in chart 3.28. The res imply that the benefits

are largely captured by the firms themselves,
being the skill development impact.. ’

Collaborations

There is evidence of a highér

r cent of respondents indicating a strong

rea (comipare th 20 per cent of grant recipients). In 40

impact in this a A
per cent of firms th the area of further R&D collaborations, while 10
ess ventures.

per cent indicated furth
Ay

some access to expertise in the university beyond
3.29 summarises the responses.

Frequency of responses

ticed occupational Reduced polluion Reduced Increased skills of Development of a new or )

- :
hedlit/safety hazard ‘ company findustry risk employ ees improved platiorm
‘ technology
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3 OVERVIEW OF SURVEY RESULTS

3.29 What sccess to expertise in the research institution was facilitated by
your involvement in the program? ~

4

Frequency of responses
3
1

6 ——
None Only project related Limited additional contact ~ Significant additonal
contact’ contact

The program has generally re ed in the employment of the graduate
6f_the program. Seventy per cent are still
employed with the firm and sev eral firms commented that they thought the

lent way of identifying and training good people. In
te not employed and this person had returned
was also the case where the respondent indicated that
nd benefit came ffom access to the university
cilities, However, the importance of identifying good people is
identified in the response to a question on the sources of

Start Loan

ponse rate for the Start loan survey was 39 per cent, but as there are
“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
nclusions about the Start Loan population.

e respondents
5

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 OVERVIEW OF SURVEY RESULTS

3.30 Sources of benefit from collaboration

Frequency of responses

Source of new ideas Lower cost access 10 Lower cost access o More cost efiecive  Speeding up of R&D Identify high quality
expert opinien technical equipment results future employ ees

g TR

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

Fifty-eight per cent.of the firms had previously been involved in an R&D V
program, predo ; a loan program of some kind. Only one firm (8 -
ived a Start grant prior to successful application for the o

swith 42 per cent of grant respondents receiving some

sistance for R&D, of which only 20 per cent had I

ost. of the R&D was conducted by the firms, with only two reporting
borations. 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

The profile of the total expenditure on R&D was lower than the grant
recipients, with a mean of $0.36 million (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

—




with the lower R&D expenditure levels was lower exp;endimré;cm 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 aver
was 38 per cent) than for the grant recipients (on average, 22.p

The expenditure pattern differed from the grant respondents
skewed more toward the commercialisation stage ,0t* innovation cycle,
as would be expected. Fifty seven per cent of the fund
this category, with an average expenditure ;0
deviation $2.7 million). All firms except for sne, where the product failed,
had invested in commercialisation and mar establishment.

Impact on profitability

The profile of the impact on proff%a
sample, with 25 per cent of firms indicating they had already more than
broken even compared with 2 £. In ten years time, 66 per cent of
firms indicated that the project would more than break even and 75 per

Tlﬁs is substantially lower than the grant
‘when thé opposite would have been expected as
rojects that are closer to commercialisation. While
this may be the rgsult of the $mall sample, it could also indicate the size of
1 . It appears that the further firms are away from
keting the products produced by R&D, the higher~

of products of the R&D were very similar to the grant recipients

> highest share was better products or services (58 per cent)
llowed 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
sportunities 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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U

cent felt it had improved their customer’s product qualfty. 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 (

cent of grant recipients who had reduced costs or raised: ality for their
customers respectively. Forty-two per cent of loan reci ients 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 maiit 1g’competitive edge were
similar to the grant recipients.

There were a variety of other spillo i eg}ﬁﬁed in the survey responses.
These are summarised in chart 3.31. The résponses imply greater spillovers
on average than for the grant I sients. As a percentage of respondents,
the spillovers to other firms in dustry and to other industries is well
over twice that of the, recipients despite the higher level of 1P
protection. The sma ample, h wever, makes drawing any conclusions

problematic.

Collaborations

There is eviderice of a higher impact on opportunities for collaborations |

ntures“with 58 per cent of respondents indicating a strong
a4 (compared with 20 per cent of grant recipients). In 25
this is in the area of further R&D collaborations, while 25

reE

Repayment perfor

: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 OVERVIEW OF SURVEY RESULTS

3.31 Please indicate if ‘there have been any other significant flow-on economic impacts © 1
innovations frem your Start { oan-supported R&D '

i
7 .
@ Own frm
| @ - i Firms in your industry
g > s Firms outside your industry
8 4 :
& 3
g
g 2 —
L.
 —
|
0 i
Reduced occupational Reduced poliution : Reduced " Increased skills of Development of a new or
healih/safety hazard company/industry ris employ ees improved platiorm
technology

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

3.32 Actual and expected loan repayment

Frequency of responses
]

Yes, but major rescheduling No:

#Yes, but minor rescheduling

Data source: Responses: ﬁaVR&"“ Start Program Questionnaire.
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Benefits and costs of R&D
supported by Start

Survey results for grant recipients suggest
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

¢ costs and benefits of R&D.

Full costs of R&D

To assess the broader
costs (table 4.1).

‘The cgst burden of raising tax comes from the distortions imposed on the
‘est of the economy from raising taxes. Taxes create disincentives to work
and invest, and cause resources in the economy to be reallocated away
rom their optimal. Various empirical studies estimate the cost burden of

.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
cost R&D

Recipients

= Grant 138.70 337.02 69.00 11.71 46.13 602.56
= Graduate 1,76 2.24 0.27 0.88 5.16
= Loans 3.90 20.54 0.30 1.95 26.70

Source: CIE and survey data.
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4 BENEFITS AND COSTS OF R&D SUPPORTED BY START

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 ar
of the value of the R&D Start grant. However, as there

the R&D Start grant and cover the staffing and o
Board, AusIndustry and the policy divisio

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

This is accounted for by prese:
terms.

utlon of benefits, however, is highly skewed. As discussed in
2 per cent of respondents mchcated that they had not reached a

“on account of a few large firms having done very well. This may partly
flect the riskiness of R&D.

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 BENEFITS AND COSTS OF R&D SUPPORTED BY START

4.2 Perceived current accumulated private benefits relative to es‘&ih’aa'&ed social costs of R&D

600.00

500.00 -

400.00 -
Net present value benefits

300.00
SB:C = 1.41

200.00

100.00

0'0{} T T 1 i 1 T

-100.00
Net present value costs

200,00 - ; ; ‘
1990 1991 1992 1993 1994 1995 1996

2000 2001 2002 2003

Data source: CIE modeh.

4.3 Perceived current [ rivate benefits relative to estimated social

Discounted benefits

$g:C = 8.36:1

Discounted costs

’ Data source: CIE model.

We cannot be certain of the pattern of accumulating and declining future
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
future, 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 :
funds invested in R&D alternatively invested at a compoun
per cent above the discount rate of 5 per cent for the av
back period, the same benefit to cost ratio could be achie
sustained rate of retarn.

It may aiso reflect some survey bias an
discount rate of 5 per cent.

Typically, managers of R&D proj
probabilities of technical, comme
successes. This may reflect the fact

fits of the project. Using the 30 per cent time
%an mdlcator of project optimism bias for R&D Start

'caﬁv unsuccessful. AusIndustry data suggests 15 per cent of
; ere technically unsuccessful. However, only between 1 and 4
er cent f respondents were in this group. To properly assess the benefits
he 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
Resuits PV § benefit PV$cost  B:Cratio IRR® ERR?

$b $b Y% %
Based on survey data 5.02 0.60 8.36 41.9 15.2
Optimism bias discount 3.51 0.60 5.85 33.8 12.5
Survey bias discount 3.51 0.66 5.32 31.3 11.8
Doubling of discount rate (5~10%) 3.12 0.66 4.73 31.3 10.8

2 |RR and ERR take account of the time required to achieve a certain present value B:C.
Source: CIE and survey data.
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4 BENEFITS AND COSTS OF R&D SUPPORTED BY START , -

‘Dlscountmg the results presented in chart 4.3 for these two possfble biases
produces the results presented in table 4.4. Discounting for_ ) s1b3e 30
per cent Opmmsm bias lowers the benefit to cost rati

failures lowers it still further. The internal rate of return
per cent and the external rate of return falls to 11.8 per

The results presented in table 44 suggest that, e,ven after correcting for
: tic expectai:mns are for

extent that R&D is
bid up the cost,
industries.

skllled labour, bidding it away from other

, part 4 of the survey to assess how R&D outcomes
Wlll nnpa ‘on the domestic, export and import supply and demand of
“ ries affected by Start supported R&D. This is done using
model of the Australian economy. The results represent a

he economywide estimates of benefxts and costs are summarised in chart

. 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 Ré&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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Discounted benefits

300
B:C =7.951

200

100

Discounted costs

2017 2018

Data source: CIE model,

us perceptions

tailed because it is the aggregation of the market and
rent possible R&D outcomes {productivity increases for

increases, household demand increases) by 118 R&D
to 20 different answers to quantitative survey questions may have

projects. Mé:»reove ;
been referenced to 1

47 Estimated economywide benefits and costs: recipients
PV $ benefit PV §cost  B:Cratio IRR ERR

‘Resuits
$b $b % %
Based on survey data 4.79 0.60 7.95 40.5 14.8
Optimism bias discount 3.35 0.60 5.56 32.3 12.1
0.66 5.06 30.1 11.4

Survey bias discount 3.35
Doubling of discount rate (5-10%) 2.99 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 ¢
resuit is a ratio of around 4.5:1.

Distribution of benefiis thrbugh t}ze economy

Chart 48 shows ‘the economywide and percezved ivate beriéfits gener-
ated by each industry conducting R&D. For five' of the main industries

conducting R&D, the percelved and economng e benefits are similar,
with three industries: ~

= machinery and equipment manufacturi
= petroleum, coal, chemical and associated ct manufacturing

* property, business and computing services

Other Mig

Petroleum, Coal, Chemical & Assoc
Product Mig
Machinery & Equipment Mfg
Property & Business & Computing
Services
Cultural Arts,Sports,Recreational,Personal
& Other Services

roe: CIE model.
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comparison, respondents may not factor in such market mteracuons in ¢
their perceptions of benefits. For the petroleum, coal, ch mical and
associated product manufacturing industry the opposite may“be ork.
Import replacement effects may end up lowering prices t TSUmers.

three main

The main beneficiaries of the economywide benefits as
¢ manufacmrmg,

industries initiating the R&D. Machinery and equ
and property, business and computing services
more than the pe{‘roléum, coal, chemical, a
manufacturing industry. The latter passes
other industries or consumers. Initiating in
either directly due to the initiating firm, o ,
diffuses to competitors. The main using indus benefiting from the R&D
are: utilities, motor vehicles and transport and storage, communication

ow appropriable the benefits from R&D are — the easier it is to
otéct intellectual property, through patents and other means, the
ser 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 coﬂabora’uon — more ccﬂaborahon £
increases the chances of new applications and splllove:rs

On these factors, recipients responses indicate the followin;

B Pifty-séven per cent of respondents indicate strongly protecting their

R&D. ;
= Ten to 20 per cent of firms indicate that increa ed skill of their workers

may provide spillover benefits to other firms i
cent) and firms outside their industry (10 per cen

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

ts do th expect to quickly lose their
years) and about 75 per cent of
are expected to be exports.

Around 90 per cent of respory
competitive edge to rivals (in under
increased sales resulting fr

involve collaborators in their R&D.

Twenty-four per cent of reci

Other spillovers

; Sixteen pef cen f,orespo 1dents indicated creating spillovers relating to
- occupational hea 1d safety or pollution. Mostly, these gains related to
thexr own firms; \suggestmg gams are hkely to be minimal given their small
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ﬁdﬁz’i‘mﬁ@%ﬁy: the evidence

The evidence compiled so far provides cons derable information about the
sort of relationship between the market-mediated benefxts and total costs,
such as depicted in chart 2.1, for R&D Start suppor éd 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’evide 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& equently, the value of the Start
program is derived solely through its additionality.

Net national gains from R&D* Start funding: addiﬁonality

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 ‘ 0 Marketmed
. benefits . ,
(8b)

299

066 R&D expenditure ($b)

d Tdicated that they would probably have proceeded
yway, creating no real change.

\%alue) 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 cré tes an
inconsistency in the evidence presented by recipients. Giv the verythigh
rate of return from market-mediated benefits — which s e able to be
captured by the market — it is not clear why firms we: able to secure
funds to undertake such an expansion of R&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. ition must be that the
capital market, despite its position to eff spread risks, is not
attracted to funding R&D investments with such high rates of return as
those conducted under the Start pr :

. additionality from the program will

If there is no capital
ated by the additional R&D induced.

depend solely on the

Indicators of inducement

-

f centage of each dollar of R&D subsidy that ends up
ore R&D vary widely. Of each dollar of R&D subsidy, some
1 “funding that would have occurred anyway. Further,
C hinishing returns to each additional dollar of R&D invested in
it is unlikely that, in a matching dollar grant scheme, all of each

Estimates

) is no capital market failure, firms could be expected to behave as
- d ed in chapter 2 and we can interpret survey data accordingly. In the
bsence of Start funds, firms should expand their R&D spending up to its

onomically 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 80.614 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 re!ationshf;g

Pn’vate

beneﬁt
5 . ; ; ;
S0} _ With Start
05:1.0
3 ________________

$0.046 billion more on R&D at $0.66 billion. Based
‘nal/form chosen, this would suggest that Start caused a 21 per
t rate. That is, of each extra dollar provided through Start, )
s spent on R&D and the remainder was absorbed as a transfer :
For example, rather than recipients foregoing wages to finance the

iect, 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
irther absorb the funds and use them usefully diminished, encouraging
“them to substitute Start funds for their own. B

Other functional forms could be fitted to the survey data. Those with an
even steeper initial 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.




5.3 lmplied ‘inducement with two functional forms

Private
benefit
e
(8b) , , With Start )
051.0 Benefit = 3.029-182
KT
Without Start
104.0 /1
2 ____________

‘per cent inducement

‘ “21 per cent inducement
086 Costs ($b)
0814

¢ evidence presented by respondents perhaps suggests
ement rate lies between these two extremes. Without Start

third of recipients indicated they would probably have
ceeded anyway, suggesting that two thirds would not and therefore
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 thernselves]
convincing estimate of the inducement rate from Start funds,
appear it is less than 1:1, but greater than zero. We conside
together, the best unbiased estimate is that about $0.50:0f
" induced for each dollar granted under Start. k

Spillover estimates

t'the

Indicators of épﬂlovers from the survey sugg léwing.

s About 85 per cent of projects were St sfullyé?ompleted, suggesting
‘thata range of new products and processesw e generated and in the
normal process of diffusion, it should be expected that this will spur on

spillovers in the economy. .
Fa ;3;;
= Over half of respondents indicate. st ngly protecting their R&D,
suggesting that they are likely to appropriate many of the gains from
their R&D, thus reducing e s, but raising the private returns
" from R&D — private and m et-mediated returns are indicated to be
high.
s Between 10 to 20, | dicate novel or platform technologies that
might be of benefit to firms other than their own:
- high spillovers ar xpected to be associated with basic R&D or )
["on developing processes Or platform technologies; B

possibly over spillovers are expected to be associated with the
ed of product oriented R&D mostly conducted through the 3

i

ound 90 per cent of respondents do not expect to quickly lose their
mpetitive 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,
gesting that the influence of new technologies will not diffuse

éépidly 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.




Implications for Start benefit to cost ratios

5 ADDITIONALITY: THE EVIDENCE

2 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).

s It is difficult to interpret' most foreign studies ‘:4 question of
spillovers. However, the differences between total 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 C \;al(fy by indicators
of knowledge spillovers. However, various studies show that the total

returns from R&D seem to vary substéfaﬁally depending on whether

the R&D is product or process oriented, applie or basic, with process
oriented and basic R&D scoring considerably higher, suggesting the
possibility of high spillovers in these areas (table 5.4).

#

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

estimates of the economic payoffs from

The uncertainty surro
' t about the economic payoff from Start based

spillovers leaves‘some doul

.

-

ent value returns from R&D

Study  Spillover Total return from R&D —
location only private plus spillover
% Y
Australia 25
Australia 58
Australia 70
BIE (1993) Australia 66-90
Mansfield various (applied R&D) Fareign 106
cherer 1993 (product R&D) Foreign 110127
rived from Industry Commission 1995 Foreign 106
“Derived from Industry Commission 1995,
tables QA3 and QA4 : Foreign 106
Derived from Dowrick 2002 Australia 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 246-300
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
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55 BRenefit to cost ratios by spillover and inducement rates

. Spi[lover rates: Present value $ benefits per $ of R&D

Inducement rates

Additional cost i Additional benefits .

k $m . $m
77.0 Market-mediated !

{private plus flow on) 92.4
Knowledge spillover 50.8
77.0 Directvtransfer to company 77.0
660 No benefit o 0.0
220.0 Total ) 220.2
L1

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 R&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).

—




5 ADDITIONALITY: THE EVIDENCE

Case studies point to similar findings

Should alternative subsidies be considered?

An argument raised about interpreting the results in the
whether ‘they should be compared with the effects

concession. The argument is put that, if a company does, 1
funds, it may be entitled to an alternative government s

vthe R&D tax
' receive Start
in the form

of the 125 per cent tax concession. Our results are the difference
between a Start subsidy and no subsidy at all. They therefore measure the
total economic benefits and costs of the Start prog he economy, not

the partial benefits and costs relative to e R&D subsidy

program.

To measure the partial benefits and costs d require assessing the
change in net additional benefits and net additional costs between the two
schemes. To calculate this accurate. wouldibe an involved exercise and

beyond the terms of reference of this stt

dies are fairly consistent with the more
_The main lessons to emerge are as follows.

The lessons from the case s
general results presente

= The main imipact of the program is to bring forward the R&D and raise

the proba
s.somie.evidence that novel R&D is stimulated by the program

w

— this could translate into higher returns mostly for the firm.

are good at protecting intellectual property and patents are only
y of doing this. First mover advantage is important in most

Despite protecting intellectual property, the firms face highly
mpetitive 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

REVIEW OF THE R&D START PROGRAM
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5 ADDITIONALITY: THE EVIDENCE

loan scheme (With repayment on success) would be }ust as effective in/
delivering the R&D. ‘ i

Additionality and national benefits: the verdict
| Despite very high expectéd market-mediated retus
argued their R&D and its benefits would have
without Start funds. Their written responses also e

high market payoff suggested by the recipi
a capital market failure, rather than a sever problem relating to appropri-

ating benefits of potential knowledge spillove

ients have

It is possible that there are corm{}unicaﬁph failures that limit start-up

companies’ access to funds. This is ossible under a number of scenarios.

capital.

Start-up companie

It is also possible that these problems may be more prevalent for recipient
i firms if the St am selection criteria tends to favour such projects.
Indeed, some Gf-
particularﬁ the
Wwithout the financial assistance’.

sponses from recipients certainly indicate that the majority
availability of funds as the major obstacle to completing the

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

rovide 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.

Evidence 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




5 ADDITIONALITY: THE EVIDENCE

5.7 indications of project obstacles from written responses

0.6

e
e

d
.

Proportion of responses
e o
RS 3

g
s

&
=1

Lack ofintemal  Inability toraise  Could notsource  Project would Manageme isk too high None

|

| «

§ funds extemal funds property have gone on issues
|

|

experienced staff ~ much longer

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

ing Start funds. Given the high

questions on the impact of no
5 had they had to face such a challenge,

expected returns from th ir R&D;

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
evelop to stimulate this R&D (such as vertical integration and
commissioning of R&D by the firms that benefit from the flow-ons).

REVIEW OF THE R&D START PROGRAM
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Implications for objectives,
selection criteria and instru

Assessed against the objectives, the rationale the selection criteria for

the program, several implications emerge.

Achievement of stated objectives

Objectives

i

Increased number of projects with high commercial potential and fostering

greater commercialisatio

ayitél market failure affecting Start recipients, the
jects with high commercial potential have been

ditional national benefits

o make a strong case for Start based on spillover benefits, it will be
ecessary 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.

REVIEW OF THE R&D START PROGRAM




6 IMPLICATIONS

The five selection criteria

The rationale

Without being sure how firms without Start funds would ha
it is difficult to assess the efficiency of the selection crit
capability; commercial potential of the projects; techni
projects; ‘need for funding’; and national benefits.

The primary rationale and economic ]ushﬁcatxon for Start is based on
knowledge spillovers. The secondary rationale may 1'5 to overcome capital
market or information problems in the marke ‘

Spillovers

T bél;tefit, a constraint faced by Start

For any given estimate of spi
nefit to the estimated deadweight

seems to be the ratio of the spil
costs associated with r

spillover rate is $1 for every dollar of induced R&D,
tent rate is 50 per cent, then the benefit to cost ratio
1.2:T%— that is, 1+((1*0. 5)-0.3=0.2):1. The higher the spillover
rate h&;more it'is able to cover the deadweight cost.

es of spillover benefits and the link between microeconomic
uses of the macroeconomic estimates is warranted.

tal market irregularities

If the Start program does truly help solve a capital market deficiency,
ntinuity of Start in some form is desirable. However, given the high
xpected 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;

REVIEW OF THE R&D START PROGRAM
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8§ IMPLICATIONS

= all allocated funds are likely to mduc:e R&D and transfers are likely to 7
be minimised;

*  more, but smaller, allccatzons of funds are hkely to be‘
more effectlve, ‘

= given high expected re’mms, and no downside risk t appli anfs, they

should be willing to participate; and

could be expanded as required; or alte
- if rates of return fall short of anticipated, failure of the scheme
would eventually become nd it could be scaled back or
eliminated.

tart recipients is a communication issue,
tter targeted at this specific problem. Put

In'w m%ten answers to the survey the recxplents provided some support for
this hotion. Many non-recipients on the other hand indicated considerable
stration with the expense they incurred in applying for the grant, and
ere highly critical of AusIndustry and the Board's capacity to assess the
technical complexity of their proposals.

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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68 IMPLICATIONS

s Assessed against the main rationale for R&D subsidies — k%;ow.ledge
spillovers — the net national benefits of the program certain
because of the wide range of estimates of spillovers. *

capital market
benefits are
estment for

= Assessed against the secondary rationale
irregularities — the possibility exists that the net nati
very large, making the program potentially a v
government.

{ instrument for

Two main implications emerge:

» more evidence is required on whether capital market constraints are
preventing profitable R&D fro ing ahiead; and

REVIEW OF THE R&D START PROGRAM
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efit measures go beyond the effect on GDP. They include measures of
er'surplus and, although not represented on the diagram, they also
include social and environmental outcomes and their value. Data on
Ré& mputs, outputs and outcomes were sourced from the survey and the
xisting AusIndustry Start database. Their impacts were calculated using
he CIE version of the ORANI model of the Australian economy.

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

The guestionnaire

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

1. Recipients of Start g—raﬁts.

REVIEW OF THE R&D START PROGRAM;




A THE BENEFIT-COST. FRAMEWORK

‘A1 R&D economic drivers

may impro productivity

Platform technologies as a base
s“e!f@

are sunk costs

[

Inputs into other R&D that are not

Adoption which may require
always captured

marketing/other inputs
L
Commercialisation inputs -
Flow on effects o other \—— Resources may be v
industries may lead to : diverted from other
outcome indicators areas so indicators on -
understating value this level may overstate
GDP impact 7

Start grant applicants whose applications were rejected — the control
group.
3. Start Graduate Program users.

4. Recipients of Start Concessional Loans.




A.2 Broad benefit—cost framework

Costs of R&D and . Data on private . Data on bublic
compliance . impacis o effects & spillovers
Part 2, Part8 ~ ' ~ Part4,6and7

Cpportunity cost
of capital

Analyse annual impacts using
various economic models

Annual
public benefit

Financial model to asses flows of benefits and costs
through time to determine NPV B.C

Hypothetical, successful
applicants without Start B:C




|
Sipad

A THE BENEFIT-COST FRAMEWORK

The questionnaires have many common elements struch.ylred‘amﬁ.nd eight /

key parts. o ?

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

s+ Part 2 relates to background information about t
by the Start grant — specifically, the technical suc
the expenditure on the project by stage and source of ft

from the R&D project.

s Part4 relates to:

- the impact of the R&D project on the
competitors in Australia and abroads;,

ic impagcts or innovations from the project.

: n the R&D of the provision of the Start

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

t'1 asks whether their planned project went ahead without Start
ding, or if they invested in alternative R&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. '




A THE BENEFIT-COST FRAMEWO

The benefit-cost evaluation model |

Cost of inputs information

Parts 2 and 8 of the survey collect specific cost informa regarding the

cost of inputs to the R&D, including the Start
contribution to research and the cost of preliminary R&D, as well as the
costs of commercialising and marketing the resulting prédj ct. The survey
also queries what these funds were spent on — ple, capital goods,

employment expenses and if a consortium of organi
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

for using available estimates. Costs are accounted for in the financial

model.

ation is to identify and quantify the private, flow-
of the R&D supported by Start. This information
m parts 3 and 4 of the survey results. Answers to these
d for consistency and accuracy before being

on and spillover

is drawn mainly fr
- two parts Wi

compiled into

the’ net additional economic benefits of the program requires
'the benefits and costs of the funds invested through the
the with situation) with the benefits and costs of:

{'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

REVIEW OF THE R&D START PROGRAMA
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A THE BENEFIT-COST FRAMEWORK ' ' , :

survey of firms whose Start applications were not successful. XI%_(hese 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 analyséd using various economic models and vahj;g“ on techniques to
produce annual benefit flows. In turn, these are fed into cial model
to estimate the present value of net benefits. Compatisons etween the
results for successful Start applicant, rejected Start applicants and what
would have happened hypothetically to sugce applicants without

funding provide insights about the inducemy nt%nd adaltlonaﬁty offocts of
R&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 unde R&D projects and spillover
benefits. 'J '

A3.

Direct benefits

Firms undertaking the R&D are expected to benefit directly from sales of a
new or better produet, the cost savings from a new production process, Or

: 'sal > f intellectual property they develop — chart A.3.
Questions in | gért 3 and some questions in part 4 give information about

Other questions in part 4 give information about flow-on and spillover
enefits (chart A.3). The competitors of the firm in the same industry may :
4t some flow-on benefit through adoption and diffusion of the new 3
_“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 THE BENEFIT-COST FRAMEWORK

A3

Dataon pn’vaté impacts , -
Part 3 ' , : ) Part 4

New/better Lower cost Other
preducts 41z ventu spillovers

Q414 Q4.2

Direct benefits and costs to the firm

Spillover benefits and coststaco
— adoption, diffusion through industry

Contribution to
knowledge flows
and channels in
Australia

i Demand side Supply side changes

s

v
efter downstream Productivity Cost
1put efficiency . increase decfines

v Industry!
Industry/market mapping and aggregation, time profiles, Rﬂgﬁ(g V
diffusion, adoption, obsolescences, displacement ; aggregates

illover benefits to wider economy

ORANI or other models to calculate value added, consumer surplus, effects of leakage overseas

nual private economic benefits

Annual public economic benefits

Financial model B:C

REVIEW OF THE R&D START PROGRAM |




|

A THE BENEFIT-COST FRAMEWORK

In addition to these flow-on benefits is the possibility that further,
spillover benefits could arise if the R&D projects make wider
to knowledge flows through the economy. R&D may* spur. the
development of further R&D or the development of:Gther products,
services or process in Australia. Questions included
questionnaire are designed to elicit information abou
contribution to knowledge economies in Australia .
will depend critically on the generality, applicability, intell ctual property
protection and potential rate of diffusion and uptak q;.igh the economy
of the technology created.

broader ¢
ributions

pes of spillover

The rate of spillover depends on how spec Kknowledge is and how

well it is protected. Protection can be formal through IPR, or ownership or

control of an enabling technology: or other critical input, or it can be

informal due to the complexity of the s, reputation and relationships

with major client groups. While protec ay spur other R&D efforts if it
~ affords the firm large profits, 1 diffusion of the technology.

Indicators of or factors involved i high Jevels of spillover include mobility
of trained staff between firz d between research, and commercial
echnologies, which need applications for them to
s of erosion of the competitive edge enabled by

development of platf
have value and r

the technology.

Economies of ¢ cope come from one firm's R&D efforts adding
value to othier firtns R&D efforts. This can come about in a myriad of ways

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

ilding relationships between firms and research supplieré;

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.

REVIEW OF THE R&D START PROGRAM
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Estimating the direct and indirect effects

Many direct and flow-on outcomes of the R&D can be ¢
aggregated directly from the survey results. Based onu:
potential supply and demand changes to the econom
and simulated using economic models such as
economywide benefits and to ensure double counting i

e formulated
.to generate

mmercial customers
er input efficiency
ew products. Supply

Demand side changes mainly capture the benefit
and éonsumexs, Changes in demand are driven by h
in the downstream industry, higher quality and/or 1
side -changes are cost reduction and pr tivity improvements. The
market share of the firm undertaking the V 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 accc ‘ssess the changes to generate
annual flows of both private and publ

knowledge for the Australia i economy exists. Some broad understanding
of the microeconotnic pro“éesses and factors that deliver benefits from
sts = however, many uncertainties remain. Nonethe-
> _to benchmark studies of economywide effects and
dicators of the potential for knowledge spillovers from survey
le to speculate on these potential benefits.

illover effects such as environmental, health and social benefits
uestion 4.2 of the survey will need to be aggregated and evaluated
fice to various benchmark studies. All benefits will be summed
pared with the R&D and various social costs. ‘

REVIEW OF THE R&D START PROGRAM L2
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The details of the four questionnaires issued to Start applicants and

recipients are published in this appendix. The Sta}f?c Grant and R&D or
fullThe Start Graduate and

Business Venture questionnaires are shown

Loan program questionnaires are very similar to the Start Grant

questionnaire, so only the questions that aredifferent have been presented.
4& i .
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B THE QUESTIONNAIRES

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 the

Ré&D Start program.

11 Please enter your R&D Start program project number

1.2 Is 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 vYes[] No[]Go

If yes, please select from the following
Other domestic company
Other foreigr

with other organisations?

ooooo

Please specify

1.5 How many people do you currently employ? ull-time equivalent

16 Please indicate the turnover (total revenue)

of your firm during the 2001-02 financial year:, million

1.7 What is the name of the R&D project for wh

1.8 How much did you spend on R&D ig fotal g
in? $ million

1.9 Have you participated in any othe

programs? Please specify Year Program

1.10 How many extra staff did
person months full-time equivalent

program?

— Are they still empl Yes[] No[]
—If no, please %ggﬁiain' ' :
ng f Yes[] No[]
If yes, give number
igtal R&D funding for the
project was invested in R&D
quipment? Please give your best
¥ $  milion

Oammercial in confidence
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5 THE QUESTIONNAIRES

Part2 Background information | , }
We need to understand some details about the success of the project suppor’cedﬁ by theﬁ%&{) Start
program, the stages it has gone through towards commercialisation and the sources of f nding for
the R&D associated with the development of the project. Please fill out the following tables.
If actual data is not available, please give your best estimate. /

21  Technical success of your project by stages

Concept
and proof
of concept

Market
establishment

What year was each stage completed? if incompleta,
please provide expected date of completion

| Which stages have successfully met their objectives?

Which stages have bartia!ly met their objectives?

What is the expected probability of success of
incomplete stages? S

Which stages have failed to meet their objectives?

Did any stage exceed expected objectives?

22 Expenditure on R&D supported by R&D Start by st

! Stages

4 Commer- Market
Prototype cialisation | establishment Total

How much money did you receive from

R&D Start for each stage? $ m $ m $ m

How much has been invested from other b,
sources for each stage?

«  Firm retained eamnings
= Parent company funds
= Joint venture

»  Public share issue

= Venture capital com|
= Bankloan pen

= Own equity, i regone
wages

Other, incltdi
assistance

il e
333|333

3|3(3|3|3|3

333333

overnment

hgd = PR R A P

©“ £
3

rafgéct build on previous R&D undertaken by the firm
t reflected in the stages indicated above? Yes [] No []

} »yég‘ please indicate the scale of previous investment. Total investment cost $
years

= Duration of expenditure

<§3veral§, do you consider the R&D project supported by the Yes No
‘ ) o »
R&D Start program to be technically suqcessful. Go to 3.1 Go to 3.3

—




-

Part3  Financial benefits

For R&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 suppor R&D
Start. By financial benefits, we mean how the R&D project has increased your
is, your revenues less any variable costs of manufacturing and marketing;

investment costs of R&D and other initial commerdalisation costs.

31 Please indicate the extent to which your company has received additional accu
(net profit), so far, from the R&D project conducted. Please select a box on the:sc
answer. If unsure, please provide best estimate.

O O O O [l (|
0 1 2 3 9 10
N financial Highly profitable
benefit received with accumulated
so far financial benefits
more than

20 times tofal

costs of R&D

project so far

32  Please indicate the extent to which you agipect you pany to receive additional financial benefits
(net profit) in the next ten years from theﬁlﬁ'&D project onducted. Please select a box on the scale below to

indicate your answer. If unsure, please rovidé:best estimate.

O O O O O O O

0 1 2 7 8 9 10
1
No financial Highly profitable
benefit expected with accumulated
financial benefits
more than
20 times total
-costs of R&D
project
Gotopart 4
Was more difficult technically than expected |
Required more time and resources |
Company priorities changed []
Market priorities/circumstances changed [
Other (please specify)

Caommarcial in confidence

ol
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8§ THE QUESTIONNAIRES

Part4  Economic effects
We need to understand the impacts that your R&D project could have on other firms %nd 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. Eve &D
project was not’technicaﬂy successful, some spillover benefits may have helped you

others.

41  Please indicate the main economic outcomes of your R&D Start -supported R&D proj . “?zpect there
to be a maximum of three strong economic outcomes. Please select a box to indicate you onse 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 to the additional part 4 quest, : '

‘ " Degree of impact - ‘ Question to
(please select most & ropriate) = be completed
) - : if 'strong’ was
| Area of impact None selected
a. Development of a new k ' )
product/service/process : O P O 411
b. Development of a better
product/service/process g 4.1.1
‘¢c. Reduced costs of production due to |
new/better process ' O 412
d. Increased intellectual property of your company 413
e. Increased the opportunities for your company -
to engage in new ventures/collaborations 4.1.4

S

|
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B THE QUESTIONNAIRES.

4.1.1 If you selected ‘Strong’ at 4.1a or b, because your R&D Start-supported R&D project has led to devalopmant 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
Who are your customers? = QOther industries. Please enter appropriate code
number(s) from attachment A at page 12.
= Household consumers. Please enter appropriate v
code number(s) from attachment B at page 13.

Does your product: = create an entirely new market? Yes [
= create a new segment in an existing market? | NO O Yes []
= replace a product you previously produced? o] Yes []
= replace a product produced by competitors? No [ Yes []

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

Market sold to Value Your market share | Your nez‘ profit margin (specify if>10%)
" %[ 3-5% [ 6-10% or specify
"0 3-5% [] 6-10% or specify

Af u: i.ifre, please provide your best estimate.

Australia [ $ miyr %
|Overseas [] $ mfyr %
Please indicate the expected size of the market in five

Market sold to Value Your mati wt share ‘6ur net profit margin (specify if >10%)
Australia [] $ miyr ‘ 1[70-2% [13-5% [ 6-10% or specify
‘Overseas [] $ miyr [ 0-2% [ 3-5% [] 6—10% or specify

-

What is the value of your product to your ¢ Please give your best estimate.

product you previously produced? : Yes [] Price premium Y%
Does xt rec:luca»:x costs to busmess custo
[ No [] Yes [}
f the cost reduction to all your business customers.
[] $6-20m/yr [1 $21-100mfyr [[] Greater than $100m/yr
of your business A
No ] Yes []
Are customers switching to your product in preference to a
_competstsrs pmduct o oduct you previously produced? Sales value switched
Don't know [] X No [ Yes[] $ million/year
Has the R& Start—supported R&D project increased ‘
No [] Yes [] Growth in sales % increase

1 5 years [ 10 years [ More than 10 years

[1 2 years [ 5 years [ 10 years [ More than 10 years
s ongomg R&D to maintain your competitive edge sustainable without further !
ermment assistance? No[] Yes [[]

{"‘W“"‘%S TRicH ’$x SO e dance
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B THE QUESTIONNAIRES

4.1.2 If you selected ‘Strong’ atv4:1 c, because your R&D Start—suppdrted R&D project has he%peg 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 |
estimate of the percentage reduction in your total production costs.‘

00-1% 0 2-5% [ 6-10% O 11-20% [ Greater thain

Have you lowered your price to customers as aresult?  No[] = Yes[
How applicable is the new technology to competitors in yéur industry?
Market Entire % industry | % industry | % industry
industry . Jindustry
Australia O ] O g s m sales/yr
Overseas | M N - A $ -m sales/yr

r research?
[J More than 10 years

How long before you lose your competitive edge to rivals, assuming you
[0 1vyear [ 2 years [(I 5 years

[J1year [ 2 years [15 years [[] More than 10 years

Is ongoing R&D to maintain your competitive edge ¢
govemnment assistance?

No [ Yes [ ]

4.1.3 Ifyou selected ‘Strong’ at 4.1d, because, erty (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.

&

If aessgg{gi, p
s i

jcate your best estimate of the value of your IP over the next 10 years.
$2-5 million  [] $6-20 million [ $21-100 million ] Greater than $100 million

[ ficence fees or royalties 1 other (piease specify)

 REVIEW OF THE R&D START PROGRAM
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B THE QUESTIONNAIRES.

If you selected ‘Strong’ at 4.1e, because your R&D Start-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
New R&D development | production
How many of the following
ventures/collaborations have you
pursued?
What is the additional investment
as a result of these ventures? $ m $ m $ m
Please indicate source of funding:
retained eamnings I O
venture capital n |
loans O |
public equity ] )
other, please specify
Please indicate collaboration with
others:
research institutions O O
other domestic firms O ]
foreign firms | O
other, please specify
Can you put a value on the , , ‘ ,
potential benefits you expect frof | [ Don'tknow | [] Don't know | [[] Don't know
this venture in the next 10 y $ m 3 m $ m
What is your estimate of the
probability of you realis
benefits? % % %
Is any R&D infrastructure
No ] Yes []

Commarcial in confidence
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42  Please indicate if there have been any other significant flow-on economic impacts or innovdtions from your R&D
- Start-supported R&D that have impacted on your firm, other firms in your industry and firms outside yot
industry. We would expect there would be fewer than three significant outcomes.
Please select a box to indicate which entities have been affected by spinoff innovations and p
estimates of the type and magnitude of impact in the table below.
Significant impactbon:
(select only those appropriate)
; Firmsin | Other
Area of impact|Own firm | industry | industries
Can you put a; /alue on the cost | [ Don'tknow
: of the OHS rigks impacted upon?
a.Reduced occupational 0 0 0 ' 5 $ fyear
health/safety (OHS) hazard ; L [] Don't know
‘ What is the reduction in OHS risk
as a result of the technology? 9% decline
[0 Don't know
‘ $ lyear
b.Reduced poliution O I I
¢ Nhat is the reduction in cost [ Don't know
i@ result of the technology? % decline
Can you put a value on the [ Don't know
cost of risk impacted upon?
¢. Reduced company/ $ fyear
industry risk '
What is the reduction in risk -1 Don't know
as a result of the technology? % decline
Have the increased skills of ] Don't know
employees enabled an increase
in profitabitity? % increase
d.Increased skills of employee :
Have you lost staff as a result [ Don't know
of their increased skills? . pecple
What is/will be the maximum ] Don't know
adoption rate outside of your
firm? % market
O O
How many years until maximum [ Don't know
adoption is reached? years

¥

ke
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B THE QUESTIONNAIRES.

Part5 I mﬂuente of R&D Start funds | ;

To assess the impact of the R&D Start program and its value to you, we are ‘keen to know, in a

hypothetical sense, how changes in R&D Start funding nugh‘c affect you.

| 5.1  Please answer the following questions to provide us with an understanding of the effects;

changes in Start funding. If unsure, please provide best estimate.

Were the R&D Start program funds you received sufﬁbient to ‘
conduct your R&D project efficiently and expeditiously? No[] 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 proj
funding as you did (and with no requirement from you to make matching funding'
would this have allowed you to:

= expand the scope of the project?

ease give your best estimate.

% increase

= increase the R&D ouicomes and benefits? - % increase

= increase the probability of success? from % to %

= reduce the alternative financing needed? % decrease

= decrease time to reach commercialisation? years

conoeassona! iean which was only repayable upon
R&D, would you have:

= taken up the loan and proceeded withj [

If no, please explain why

= proceeded with the project with alte

years delay
% decline
% increase
from % to %
% decline

% decline
years

|52 Do ythmg 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

/ol have any comments about ways of improving the R&D Start program?

Commaercial in confidence
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B THE QUESTIONNAIRES ' -

Part 6 R&D Start Graduate program

The R&D Start Graduate program has not been widely taken up by industry. We neeé to assess *

d in the

why firms have not been interested, as well as the benefits to firms who have been ins
program. ‘ . ~

6.1 If you have not been involved in the R&D Start Graduate program, we need to understa

Have you been nvolved inthe ; No R : Yes

R&D Start Graduate program? ;
o Please go 0 6.2 Please also co plete th R&D Start

6.2  Ifyou answered no to 6.1, we would like to understand why you have not
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

such a ‘joint’ project
= Difficulty in finding a university willing to commit resourt
s Structure of the program limits the potential for firm-drive

&

= Resources delivered by the program are insufficient to fun
that would have an impact on firm performance

* Other (please specify)

Part7 TheR&D Si‘art Loan program

"y

The R&D Start Loan program has ’ 'dely taken up by indust:ry This program provides
concessional Ioans to companies t;?'x emgloy fewer than 100 persons and which are involved in the
early commercialisation of techn log1ca1 innovations. Projects must be completed within three

years and must be repaid in tl three years. We need to assess why firms have not been
interested as well as the benefi s who have been involved in the program.

| 7.1 ved in'the R&D Start Loan program, we need to understand why.

Have you been involved No Yes

R&D Start Loan progra
Pleasegoto 7.2  Please also complete the R&D Start Loan

questionnaire

noto 7.1, we would like to understand why you have not been involved in the R&D Start Loan
O
O
|
O
Costs {administrative, compliance etc.) of the loan do not make it attractive
* Prefer venture capital on the funds where they offer services as well as access
to loans O
Other (please specify)

-~ REVIEW OF THE R&D START PROGRAM




B THE QUESTIONNAIRES.

Part 8: Campliance costs

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

3

application and administration of the R&D Start grant

8.1 Please provide your best estimate of the costs to your company in meeting the requirements i

.

Cost of applying for R&D Start grant

Costs incurred during administration of grant
Other costs ‘
Total

minutes,

Commercial in confidence
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The Start Graduate quesﬁ@nna?ire

&

The Start Graduate x.guestlonnmre is identical to the start Grant questionnaire for questtons 1, 2,3
and 4. Questions 4 and 6 for the Graduate questxonnan‘e are produced below. Th

questionnaire had no question 7 or 8.
Part5:  Impact on collaboration

We are keen to know how involvement in the program impacted on yo

5.1 Please answer the following questions to provide us with an understanding

Did your firm have a relationship with the research
institution prior to applying for the R&D Start Graduate

[71 Yes, but not in the
project research

program that provided the graduate? : field
Did you know the graduate prior to the app xca’aon for the Start grant’? [_'J No N, [Yes
How did the linkages/collaboration start? Initiated 13 te 1
' O
]
What access to expertise in the research institution wass [(]Goto5.2
facilitated by your involvement in the program? iect related contact 1
k Limited additional contact N
ignificant additional contact O
No[d = Yes[] Sizeof R&D projects
- $ Years
No[] Yes[] Ifso,inwhatform
rovide us with an understandmg of the sources of impact in
Vaiué (please select most appropriate)
' Medium High

O|oo|o|ojojojojol§

yoiggoiooo|o
Ooooooono

Other (p ease specify)
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5.3  The following questions provide us with an undérstanding of subsequent employment of graduates..

Has the graduate employed through the program [0 No [ Yes, buthas
subsequently been employed by your firm? since left
To the best of your knowledge, has the graduate: = gone on to further study?

= don't know

5.4 Why did you chose the Graduate Start option?

5 5.5 Do you have anything further to add about the main benefits
industry or the economy more generally? ,

I

5.8 Do you have any comments or suggestions for;

Part6:  Compliance costs .

We need to take account of all

| 8.1 Please provide your bes: e of the costs to your company in meeting the requirements for
z application and admi e R&D Start grant
| 5
; $
- Other costs $
| Total $
time it took you to complete this questionnaire — hours, minutes.

Sy

Commaercial in confidence
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Ré&D Start Loan quesﬁanﬂaﬁre

B

The Start Loan Questionnaire is identical to the Start Grant qﬁestiormaire for questions
4. Questions 4 and 6 for the Loan questtonnalre are produced below. The Loan questi
no question 7 or 8.

Part 5: Impact on capﬁczty to raise fumfs

capacity to attract Dther sources of funding.

51  Please answer the following questions to provide us with an understanding 0

What were the main reasons why your firm was not
able fo access commercial funding for the project
supported by the R&D Start Loan? (Please indicate
- all relevant answers)

= Project viewed as too risky

(please specify)

4
’ Yes []

Please indicate what type:

Has your R&D Start loan increased your capacity to
access other sources of finance?

Concurrent loans

Follow-on loans

Equity O
Other (please specify)
What are the main aspects of the R& Commercial success of the venture and associated [
| that have lead to greater ac _ revenue stream
| indicate all relevant answers) Coo . -
Improved skills in preparing loan applications [

Reputation enhanced by being awarded a R&D StartLoan [

Other (please specify)

L . REVIEW OF THE R&D START PROGRAM
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5.2  The R&D Start Lcén program was intended to become self supporting over time, yet it also funds reFtigiveiy
‘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

Period repayments commenced

Have you been able to, or anticipate being able to, Yes, all as scheduled
make repayments? S ' o .

Yes, but with minor rescheduling
Yes, but with major reschedulit

" 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
not be able to, what are the main reasons? Y

Company failed

Other (please specify

What has been/will be the source of funds for Sales reven O

repayments? Other loans O
[

5.3 Do you have anything further to add about tﬁﬁé« a
industry or the economy more generally?
$ ' |
lease indicate the time it took you to complete this questionnaire —  hours, minutes.

Commarcial in confidance

¢ 27
(]

5
s,




L

i

B THE QUESTIONNAIRES

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.

1.1 Is your company a: = public comp‘any? d
= private company? )
1.2 What percentage of your firm is foreign owned? ' % T
1.3 Are you conducting R&D collaboratively Yes[ ] No[]Go 4
with other organisations? If yes, please select frorn.the following -
Other domestic [ ;

company

Please specify

1.4 How many people do you currently employ?

1.5 Please indicate the tumover (total revenue)
of your firm during the 2001-02 financial ye:

1.6 What is the name of the R&D project f
your firm applied for R&D Start assistar

1.7 How much did you spend on R&DS

in 2001-02? 4 $ million
1.8 Which of the following elements of Core | Year(s)
program did you apply for Premium 0 Year(s)
Plus |l Year(s) '
Graduate O Year(s)
; Concessional loan [ Year(s)
in the absence No Yes
continue with your origi '
‘ Please continue Go to part 2
No [J Yes []
No [J Yes []

7 REVIEW OF THE R&D START PROGRAM
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Part2  Background information

We need to understand some details about the success of your original R&D and
or other business project, the stages it has gone through towards commer
sources of funding for it. Please fill out the following tables. If actual data is no

your best estimate.

2.1 Technical success of your R&D project or alternative project by stages

Concept
and proof

. Cofmercial— Market
of concept Prototype i

isation establishment

What year was each stage completed? /i incomplete,
please provide expected date of completion

Which stages have successfully met their objectives? (| O

Which stages have partially met their objectives? O (]

What is the expected probability of success of

incomplete stages? % %

Which stages have failed to meet their objectives? O |
O O O

 Did any stage exceed expected objectives?

2.2  Expenditure on R&D project or a!temative’%a St %es. Please give your best estimate.

Stages
Commer- Market
Prototype | cialisation | establishment Total
How much has been invested from
various sources for each stage of
R&D or alternative venture? i m 3 m $ m $ m

2.3 Yes [ ] No []

Total investment cost $
years
Yes No

Go to 3.1 Go to 3.3

Commercial In confidance
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Part3  Financial benefits

For your original R&D project, and alternative R&D and business ventures regarde
we need to obtam some information about the fmanaal benefits your company has recexvi . By .

| O O O O 0 O O O
0 1 2 3 4 8 9 10
t v t
No financial Highly profitable 3
benefit received with accumulated N
so far financial benefits
more than
20 times fotal -
costs of R&D |-
project so far &
3.2

e

a | O O O ] O O

0 1 6 7 8 9 10
t t
No financial Highly profitable 5’
benefit expected with accumulated ;
financial benefits
more than
- 20 times total
costs of R&D
project i
'nﬁzr:.ate what factors limited the technical Was more difficult technically than expected? ]
»of theﬁﬁ&i) or alternative business Required more time and resources O
Company priorities changed .
Market priorities/circumstances changed ]

Other (please specify)
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B THE QUESTIONNAIRES

Part4  Economic effects

We need to understand the impacts that your original R&D,, alternative R&D or'o 1ess

venture could have on other firms and industries in the economy, whether i
successful or not. To do this, we need to understand something about the. ,
impacts of your R&D project. Even if the R&D was not technically successful,
benefits may have helped you or others. ”

4.1 Please indicate the main economic outcomes of your R&D or alternative business venture, We would expect |
there to be a maximum of three strong economic outcomes. Please select ajbox to indica Yyour 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 quggtions.

Degree of impac ' I Question to {
(please select most appropriate) ] be completed

| If ‘strong’ was

Area of impact Strong ? selected
a. Development of a new
product/service/process [ 4.1.1
' b. Development of a better l
| product/service/process I} 4.1.1
é ¢.  Reduced costs of production due to f
L new/better process ] | 412
d. Increased intellectual property of your |
| [ 4.1.3

company

1 4.1.1 If you selected ‘Strong’ at 4.1a or b, beczw
i development of a new or better pro

|

| rocess, we need to understand”something about the nature of
{ that product, who it is sold to and w

E )

i

z

benefit it is to them.

B

‘ Briefly describe the
; new/better product
|
| Does your product: No [ Yes []
|
eate a new segment in an existing market? No [] Yes []
replace a product you previously produced? No [] Yes []
= replace a product produced by competitors? No [] Yes []
Don'tknow ] No [ Yes [] ‘
Don'tknow ] No[] Yes [] l
ncrease the quality of output of your business f
tomers? Don'tknow [J No[J Yes [] ;
=" Are customers switching to your product in preference to a » f
% competitor's product or a product you previously produced? Don'tknow ] No [ Yes []
; * Has the R&D or afternative business venture increased your .
sales overall? Don'tknow [ No[] Yes [] f

Commerclal in confidence




B THE QUESTIONNAIRES

4.1.2 Ifyou selected ‘Strong’ at 4.1c, because the R&D project or an alternative business venture has he!‘;i%)d you Z
- 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 lowered your costs of production and/or op

|

|

‘ best estimate of the percentagé reduction in your total production costs. Don't k ’
|

Oo-1%  [02-5% [ 6-10% [111-20% %

Have you lowered your price to customers as a result? No []

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

value.

R

Is your R&D protected from being copied by any of the fo
= Patent?

M.M_..W,M
3 B

o

= Ownership or rights to other essential inputs

= Ownership or rights to key technology inpu :
= Complexity of production?
= Dedicated client base?

= Other? (please specify)

|

|

g = Other IP rights eg ift:ensing, plant variety rights
|

|

[

thw significant flow-on economic impacts or innovations from your R&D ]
ure:that have impacted on your firm, other firms in your industry and firms
xpectthere would be fewer than three significant outcomes.

h entities have been affected by spinoff innovations and provide your best

nitude of impact in the table below.

|42 Please indicate if there have |

Significant impact on: */
L (select only those appropriate)

Own ﬁrm J Firms in industry ;Other industﬁeq
o | o | o 7{

o | O O

. o | no O

; dlls of employees ‘ J O } O O
izt of @ new or improved platform technology l O i | [ ?

f. Othef;; impacts, such as helping to create a necessary critical mass for a start up industry or new spinoff companies.
.. (Please specify)

REVIEW OF THE R&D START PROGRAM




B THE QUESTIONNAIRES

To assess the impacts of the R&D Start program, we are keen to understand, in a Jn/
what impact the absence of a R&D Start grant might have had on your R&D a

activities,

5.1  Please answer the following questions to provide us mth an understanding of the ffects of yc
a grant. if unsure, Pplease provide best estimate.

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

|
E

!

|

g What did you think was the probability of financial
| success when you started your R&D or altematwe
f business venture?

g Hypothetically, had you received R&D Start-funding would this
| you to:
f

Please give your best
estimate.

* expand the scope of the project?

* increase the R&D outcomes and benefits?
* increase the probébiﬁty of success?

* reduce the alternative financing needed?
% decrease

= decrease time to reach commercialisati
’ years

|
|
|
4
|
| |
g What financia | obstacle(s) did your ' J[face
f when you first applied for R&D Sla ,

If R&D Start provided funds to y¢
| did this affect your R&D
venture?

add about the main benefits that would have been received by your company
1t funding?

I N S

hours, minutes.

Commercial in confidence




Based on several key parameters, the samp

representation of the population.

We also have an‘a

Statistically: ‘ )
- we can be 99 per cent sure th
mean grant size of the,sample
population; and
that the distribu

#

#

size for the sample and population are

priate representation of firm sizes in the sample,
re that the average number of employees and

i

P

per cen
turnover of ‘grant recipients in the samples is not different from the

and can be 9

same mea e population. .

ectors, we have good representation of all seven major sectors
smaller sectors, with another seven minor sectors being under-
d, However, some of the minor sectors are so small that this

oidable (chart C.2).

nents of the program, grants, rejects, graduates and loans are
mably represented (chart C.3).

portions of technically successful and technically unsuccessful

recipients suggests some bias (chart C4).

- DITR data suggests that 14 per cent of the population 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.




C.1 Déstributidn of grant sizes are similar in the sample and papu!_agiian

C THE SURVEY RESPONSE

90
80 -

70

o0/ \

|
i
f

&
M
-~

Frequency
S8 8 5
M,
S
%‘% N
M
/,‘M

‘ Population

|
|
!
I
|
i

Data source: DITR and survey results.

as a control group are ‘se ¥ out in box C5. The eligibility problems
i that it will always be difficult to identify a valid control

the non-recipient group is not a valid control group, we have
lected 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
o do in the absence of Start funding. |
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C THE SURVEY RESPONSE

C.2 Major sector shares of the population are well covered by the sample

Cultural, arls, sporfs, recreational,

Non-metallic mineral product mfg

personal & other services

CGovtadmin, defence, education,
health & comm services

Property, business &
computing services

Communication services,
finance & insurance

Transport & storage
Wholesale & retail frade

Construction

Utlities

Other manufacturing
Machinery & equipment mfg

Mefal product mig

Petroleum, coal, chemical &
assoc preduct mig

Prinfing, publishing &

Agricutture

15 20 25

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

|
& Rejecls .
§ Popuiation
| |

yj Loans ; ,

| R |

| ] |
| Gracuaes [ ’

!

| | |

B |

g Grants

{

|

f

|

Data source: DITR and survey results.

i

DITR database indicator of
technical failure for survey
responses ‘

Data source:

DITR and survey results.
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C.5 Reasons to reject the control gmu}ﬁ o

First reviewer

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

As there is no complete listing of this population, an incomplete list (sampling frame) must.be:
sample. In order to make valid (unbiased) inferences/estimates in relation to a target p hulatio
for a survey must closely reflect the underlying population. If the coverage of a sampling frame has significant flaws
or gaps, extrapolation from the results of the associated sample survey becomes s:ykff’%“cti """" ifi

gnificant risk of bias.

In our opinion, the sampling frame selected for the review (unsuccessful R&D Stf appﬁcarfgs), while convenient and

. cost effective (as the Department has contact details), involves a high risk of bias: Uhs ccesﬁ%ﬁﬁ applicants (excluding

| those who 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 businesses eligible

to apply for R&D Start that have not participated in the program. '

ects from the broader set of eligible

The risk of bias flows from the fact that this subset may differ in import:
i may Jhave a Iower (or higher) than average

firms that have not participated. For example, unsuccessful ap
R&D execution capability. '

An approach to control sample selection with a significantly jer riskﬁ f bias would involve using a broader sampling
frame {for example, lists of members of industry associatio commercial business listings). This approach would,
however, involve a higher cost (due to the need to ut ineligible firms).

To maximise the analytical value of the control g gp d

appear to be warranted (for example, by indus,tr% pd turno

Start -program, a key cost category to assess is the

el

xcarité ’(successfu! and unsuccessful). The results of the survey of J

orri this assessment.
e data collected from the survey of unsuccessful applicants for other

Yof the high risk of bias outlined above. The risk of bias flows from the
rtant respects from the broader set of eligible firms that have not participated.
y have a lower (or higher) than average R&D execution capability.

Continued on next page

We would have reservations abo

elements of the cost-benefit analysi
fact that this subset may differ :
For exampia,‘unsuccessfuijapb cants |

Indicators’ o

o

isaggregated benefits and costs

‘Statistically, we were unable to find any difference in the Ré&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. -
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| C.5 Reasons to reject the control group (continued)

Second reviewer

Byiiimiﬁng the sampﬁng frame for the control group to unsuccessful applicants, there is a mi between the

objective and the target population. This will result in a bias if there are major differences in mes between
the R&D subsequently performed by these unsuccessful applicant companies and R&D conducted by ¢ Tipanies that
did not apply for R&D Start grants. This is shown diagrammatically in the table below,‘which ssifies companies
according to whether they applied to R&D Start and were successful or not. Biases could ari 2 from differences |
between the types of companies represented in sections B (unsuccessful applicants ' ot apply). Important |
| potential differences include the size and resources of these companies andin the types of projects that are |
undertaken (size, riskiness of the project). The degree of potential bias is hard t estimate without further information
on the reasons that companies in section C did not apply for grants. There could asons:

* already had adequate funding either internally or from other hon-govemrnent or semi-government sources

| * thought they would be unsuccessful

* not aware of the program.

Each would have to be assessed in relation to whether that info ion uld be associated with the primary data
| used in the cost-benefit analysis. ’

Another problem with the current control group is that it
the program (that is, projects that are not defined as”
analysis, S

l

Hypothetical division of companies undertaking
grants (A and B} or not (C) Not to scale

Applied to R&D Start: successful R&D Start: unsuccessful Did not apply
-

i

{ Sampled

Would have Would not have
been successful been successful

|
|
|
|
r

y
e

Moreover, we are unable to detect any statistically significant relationship
etween 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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C THE SURVEY RESPONSE

. Coﬂaboratmon is somethmg that firms are more hkeiy to seek if they
‘have a problem in developing their R&D and, in helpin
problems, on average collaboration helps these firms ac
results as firms able to solve their own problems. .

The only statistically significant difference we are able to
firms whose R&D develops a platform technology that be
and the expected benefit to cost ratio. The d

performance of the two groups supports the, i

evelops ‘general platform
 developed for target

technologies than it is for more specific teck ologiesf
is is small.

markets. However, quanhtahvely the signifi

C 6 Mean perceived benefi t—-cost

No. of projects = 58
Mean = 10.91
~ Standard error = 6.00 -

12— No. of projects = 119
10 —Mean=838
Standard error = 4.74

No. of projects = 12
5 510 — Mean =7.83
_ Standard error=5.80

* Benefitcost (mean)

Loans Non-recipients {

dge economy spillover score

|

No. of projects = 10

Standard error = 0.54 __

No. of projects = 12
Mean = 3,21
Standard error = 2.56

4 —no. of projects = 118
_ Mean=235
Standard error = 1,86

; |
Mean = 4.74 }
|

No. of projects = 58
Mean = 1,69
Standard eror = 2.07 -

Knowledge (mean)

Granis Graduates Loans Non-recipients

|
|
|
|

Data source: CIE model.
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