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THE IMPACT OF THE
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The paper has two main objectives. First, it provides the background and
rationale for Australia's introduction of the 150 per cent tax concession
for [R&D in order to appreciatesome ofthe problems ofits implementation.
Secondly, it assesses the effectiveness ofthe concession in promoting [R&D.
The latter requires estimation of the impact of the concession on the user
cost of [R&D and the responsiveness of the demand for [R&D to changes
in its user cost.

Keywords: industrial research and development, taxation incentives,
science and technology policy

INTRODUCTION

There is a growing debate regarding the effectiveness of tax concessions
as a means of fostering expenditure on industrial research and
development (IR&D). Assuming some justification for government
intervention, I the case for tax incentives to promote IR&D (rather than
grants or subsidies, for example), has generally included claims that tax
incent ives entail less interference in the marketplace, provide substantial
incentives for incremental IR&D, lower administrative costs, promote
a more stable policy environment, and are politicall y more feasible.
Critics, however, point to such consequences of tax incentives as their
tendency to generate unintended windfalls to firms, the adverse industry
effects on horizontal equity and individual effects on vertical equit y,

The research for this project was underta ken while the author was on study leave at
the R&D Research Unit, Manchester Business Schoo l, dur ing the latt er half of 1988.
A broader paper based on this research was presented to the Economic Society of
Australia Annu al Conference, University of Adelaide in July 1989.
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the loss of government revenue, their bluntness in according similar tax
treatment to firms of different age, size and in different industries, and
uncertainties regarding the role and importance of financial criteria in
project selection.' Criticisms at the theoretical level have been
supported by emerging empirical evidence casting doubt upon the
efficacy of R&D tax incentives in the United States, Sweden and
Canada. ' It was in just such a climate of debate of the advantages and
disadvantages of tax incentives in promoting IR&D that the Australian
government, in July 1985, introduced tax concessions of up to 150 per
cent to stimulate business enterprise R&D.

This paper has two main aims. First, it provides the background and
rationale for Australia's introduction of the 150per cent tax concession
for IR&D in order to appreciate some of the problems involved in its
implementation. Secondly, it assesses the effectivenessof the concession
in promoting IR&D in Australia.

IR&D ACTIVITY IN AUSTRALIA PRIOR TO THE TAX
CONCESSION

For some decades now, the standard of living of Australians has been
falling relative to other DECD countries and, more recently, to the newly
developing countries of Asa. In DECD rankings of per capita GDP,
Australia dropped from twelfth place in 1970 to sixteenth in 1985.4

Among the various causes of this situation, two now stand out as having
important implications for Australian science and technology policy.

Over the last two decades, world trade in manufactures has grown
at a rate consistently higher than that for commodities, accounting for
around 51 per cent of world exports in 1984. Australia's exports, however,
are still based on primary production, with only 16.8per v, 'It of exports
coming from the manufacturing sector in 1984. While this reflects
Australia's natural endowments and the efficiency of its mining and
agricultural sectors, growing world capacity has tended to depress
commodity prices relative to the prices of traded manufactured goods.
This has resulted in the terms of trade moving markedly against
Australia. S

The profile of world trade reveals the increasing importance of
industries which produce goods with a high value added component
and which have a strong R&D base." The nations that are improving
their export earnings to the greatest extent are those emphasising the
development of skill intensive industries capable of producing goods
of outstanding design, quality and performance. ' However, even by
1981 only 55 per cent of Australia's manufactured exports were
elaborately transformed and less than 4 per cent were R&D intensive."
Not surprisingly, Australia's technological balance of payments
(technological receipts divided by technological payments) has typically
been lower than that of other OECD countries."
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OECD technology indicators have highlighted the low intensity of IR&D
activity in Australia relative to other countries. Some pertinent statistics
released prior to introduction of the tax concession reveal inter alia that
during the 1970s, and at least until 1981-82, R&D expenditure by business
enterprises in Australia had been falliong in real terms while generally
rising in the OECD countries." While private expenditure on R&D did
increase in the three years immediately prior to introduction of the tax
concession, by 1984-85 business enterprise R&D still constituted only
30 per cent of the nation's gross expenditure on R&D and represented
only 0.3 per cent on GDP, the fifth lowest percentage of all OECD
countries. II

The causes underlying the relatively low intensity of IR&D activity
in Australia have been discussed elsewhere." The causes have included
inadequate government science and technology policies; the fragmented
structure of Australian industry; a domestic rather than an international
market orientation, promoted in part by high tariff levels; a high degree
of foreign ownership of manufacturing industry facilitating technological
transfer as a substitute for indigenous research; unstable management
employee relations fostering resistance to technological change; a low
level of technological awareness and entrepreneurial skills among
Australian business managers; and difficulties in accessing venture
capital.

The change of federal government in 1983 resulted in a much greater
concern with science and technology policy aimed at increasing the
nation's industrial competitiveness. The incoming government was, and
remains, convinced that attitudinal and structural changes must occur
in industry if Australia is to become an internationally competitive
economy. As part of a range of initiatives to promote technological
innovation by the private sector, the government introduced a 150 per
cent tax incentive scheme for R&D. 13

The 150 per cent concession scheme became effective on 1 July, 1985
and was designed to benefit companies investing in R&D activities in
Australia. Previously the concession was 100 per cent for current R&D
expenditure. The legislation enacting the R&D tax incentives scheme
contained a sunset clause stating that the scheme would end after six
years on 30 June, 1991, with a technical review after two years and a
cost effectiveness review after four years. The concession is now to be
extended to 30 June 1993 and will then be available for a further two
years at 125 per cent until June 1995, when it will revert to 100 per cent.

EFFECTIVENESS OF THE CONCESSION

An obvious first step in determining the effectiveness of the concession
is to estimate the additional expenditure on business enterprise R&D
which it generates. Some relevant statistics are set out in Table 1.
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TABLE I
BUSINESS ENTERPRISE R&D ACTIVITY

BERD BERD Person years No. of business
Expenditure expenditure effort on BERD enterprises
current prices constant prices performing R&D
($M) ($M )

Average annual Average annual Average annual Average annual
070 change % change % change % change

1981-82 374 471 8489 1279
31 18 15 18

1984-85 723 723 12260 1985
27 19 15 24

1985-86 922 858 14128 -
29 20 16 24

1986-87 II89 1027 16368 2932
12 4

1987-88 1327 1064 16862 -

Source: Australian Bureau of Statistics, Research and Experimental Developm ent, Business
Enerprises, A ustralia 1986-87, cat. no. 8104.0 and preliminary estimates, June 1987.

The figures for business enterprise research and development (HERD)
taken by themselves , are incapable of revealing a causal nexus between
the concession and IR&D expenditure levels. How much of the increase
in HERD since 1984-85 is a direct result of the tax concession?

The rate of increase in HERD in Australia , when measured in current
dollars, has actually decreased since the introduction of the tax
concession for R&D. For example, as Table 1 indicates , between 1981-82
and 1984-85 the average rate of increase per annum of current
expenditure on HERD was 31 per cent, while for three years immediately
after introduction of the concession the rates of increase per annum
were 27 per cent, 29 per cent and 12 per cent respectively. The rate of
increase in real HERD grew very slightly during the first two years and
fell substantially in 1987-88. The figures for person years of effort in
R&D reveal a fairly constant rate of increase since implementation of
the concession. While one may not wish to make too much of these
figures given the short time range, they do reveal that certain interim
assessments of the impact of the tax concession should not be accepted
uncritically. 14

Additional data are needed if we are to provide an informed
assessment of the impact of the tax concession for IR&D in Australia.
An informed assessment requires at least two add itional items of
information: first , the impact of the tax concession on the user cost
of R&D; secondly the responsivenessof expenditure on IR&D to changes
in the user cost.
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Impact of the Concession on User Cost of R&D

The usual method of measuring the impact of a tax concession on the
R&D performer is to calculate the after tax cost cost of the expenditure.
For each dollar which an Australian company spends on eligible R&D,
it can deduct $(1 + k) from its taxable income for the year in which the
expenditure occurs. This implies a tax saving of $(1 + k)t and an after
tax cost of R&D of $(1-(1+k)t).

The larger the tax concession, the lower will be the after tax cost of
R&D. 15 Thus. for Australia in 1984-85, prior to the 150 per cent tax
concession, the after tax cost of current R&D was $(1-.46) or 54c.
Following introduction of the concession, the after tax cost fell to
$(1- (1.5).46) or 3lc in 1985-86. Following the increase in the corporate
tax rate in 1986-87 to 49 per cent, the after tax cost of current R&D fell
to 26.5c. As a commentator noted at this time, "the after tax cost of
R&D in Australia is now typically less than half of what it is in the US
and many European countries"." Following the reduction in the
corporate tax rate to 39% in the 1988-89 fiscal year, however, the after
tax cost of R&D rose to 41.5c.

As these figures make clear, increases in the corporate tax rate lower
the after tax rate of R&D. This renders the traditional measure an
inappropriate index of the user cost of R&D. McFetridgeand Warda have
noted the inverse relation between corporate tax rates and the after tax
cost of R&D:

It carries the unfortunate implication that higher tax rates are beneficial to
the corporations paying them. Assuming that an R&D expenditure is a
deductible expense, the higher the corporate tax rate the lower the apparent
after-tax cost of R&D. Since it is unlikely that many would regard higher
corporate tax rates as an incentive to engage in R&D or in investment
generally, an alternative measure is called for.17

An attempt to provide a more appropriate measure of the impact of
a tax concession on the user cost of R&D has been made by the same
authors. They call this measure the B index and define it as "the ratio
of the present value of project-related before tax income to the present
value of project-relatedcosts at which an R&D project becomes profitable
for the firm that undertakes it".18The B index may be regarded as the
minimum benefit-cost ratio at which an R&D project is profitable for
the business enterprise. An expression for the B index suitable for our
purposes is as follows: 19

B = (l-aW,t - bW2tPVe - cW,tPVb)
I-t

where t
a
b

c

= corporate tax rate
= proportion of current R&D expenditure in BERD
= proportion of capital expenditure on R&D equipment in

BERD
= proportion of capital expenditure on R&D buildings in

BERD a + b + c = I
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PVe present value of capital cost allowance on R&D
equipment

PVb present value of capital cost allowance on R&D
buildings W" W2, W3 , = tax concession on eligible
R&D current expenditure, expenditure on equipment and
expenditure on buildings respectively

The B index is a more sophisticated measure of the impact of a tax
concession on the user cost of R&D than the traditional measure of after
tax cost of R&D. It recognises that each component of a firm's R&D
expenditure can be treated differently for tax purposes."

In order to determine the impact of a tax concession on the user cost
of R&D, it is necessary to know the proportion of current expenditures,
expenditure on instruments and equipment, and expenditure on buildings
in business enterprise R&D and the rates of depreciation on different
categories of capital R&D expenditure. The inverse relationship between
the B index and the corporate tax rate puts into perspective the impact
of the corporate tax rate on the user cost of R&D - higher tax rates
increase the relative attractiveness of R&D expenditures which are eligible
for the tax concession because they lower the after tax cost of such
expenditure." The lower the B index, the lower is the benefit-cost ratio
at which R&D becomes profitable for the firm to undertake.

We can now apply the above formula to determine the B index for
Australia for some years prior to and each year subsequent to the
introduction of the 150per cent deduction for eligible R&D. The estimates
are set out in Table 2.22

TABLE 2
B INDEXES, AUSTRALIAN BUSINESS SECTOR, SELECTED YEARS

R&D R&D Expend. Expend. Corporate After tax B index
current capital on R&D on R&D tax rate cost of r = 10010 r= 15010
expend. expend. equipment buildings 010 R&D s
as 010 of as 010 of as 010 of as 010 of
BERD BERD BERD BERD

1981-82 86.9 13.1 6.55 6.55 46 0.54 1.01 1.01
1984-85 86.2 13.8 6.9 6.9 46 0.54 1.01 1.01
1985-86 86.2 13.8 6.9 6.9 46 0.31 0.617 0.621
1986-87 86.2 13.8 6.9 6.9 49 0.265 0.568 0.573
1987-88 86.2 13.8 6.9 6.9 49 0.265 0.568 0.573
1988-89 86.2 13.8 6.9 6.9 39 00415 0.712 0.716

Source: Data for 1981-82 and 1984-85 calculatedfrom AustralianBureauof Statistics, Research
and Experimental Development, BusinessEnterprises, Australia 1981-1982 and 1984-85, cat.
no. 8104.0, table 4.

The evolution of the tax treatment of R&D in Australia has resulted
in reductions both in after tax cost of R&D and in the B index for the
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nation's business enterprises. In 1976-77, the B index for Australia of
1.01 placed Australia 11th or 12th out of 20 countries studied in terms
of the incentives which the taxation system provided for performing
R&D.24 As a result of a reduction in the corporate tax rate and the 150
per cent tax concession, Australia would now rank number two on that
list.

Impact of the Concession on IR&D Spending

One might reasonably assume that the decrease in the B index for
Australia between 1984-85 and 1986-87 would have resulted in an increased
volume of IR&D. While in 1984-85 it was unprofitable for firms to
undertake IR&D unless the expected benefit-cost ratio was at least 1.01,
in the year following introduction of the 150 per cent tax concession the
minimum benefit-cost ratio fell to around .57. This represents a significant
reduction in the minimum benefit-cost ratio due to the reduction in the
user cost of IR&D.

But how sensitive is expenditure on R&D to changes in its user cost?
What is the price elasticity of demand for IR&D by business enterprises?
The weight of evidence from overseas studies suggests that tax incentives
are generally ineffective in promoting IR&D. A report by Mansfield
summarising the evidence regarding the impact of tax incentives on IR&D
in the US, Canada and Sweden (which he describes as "remarkably
similar' '), suggests that tax incentives in each of these countries increased
R&D expenditures by only around 1 per cent or 2 per cent. Moreover,
the tax incentives led to a considerable redefinition of activities as R&D
in the years immediately following their implementation, resulting in a
13per cent to 14per cent increase in reported expenditures in both Canada
and Sweden."

The issues of whether financial considerations playa major role in
R&D decisions, and the extent to which they constitute points of leverage
for government action, are unresolved as yet. Regarding the role of
financial considerations in determining R&D spending by businesses, it
needs to be realised that numerous factors can playa role in determining
the overall R&D budget. In order to estimate the impact of tax incentives
on R&D expenditures, one needs to access the relative weights of the
various inputs to the R&D budget setting process." Regarding the
question of whether financial factors provide an effective leverage point
in influencing the level of R&D expenditure, the conclusion of a recent
survey is only a qualified yes, with tax mechanisms regarded as less
effective than either government subsidies or contract R&D.27 Certainly
not enough is known about the role of financial criteria in R&D project
selection among Australian business enterprises." As the above
discussion indicates, many other factors could have played a role in
determining the change in the volume of IR&D between 1984 and 1988.

The little empirical research that does exist on the matter suggests that
overseas the price elasticity of demand is fairly low. While highly tentative
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estimates by Nadiri indicate a value of approximately 0.6, his more recent
studies of US manufacturing firms have indicated values of around 0.36
in the intermediate run and 0.28 in the long run." With reference to
existing data, Mansfield has recently stated that, " While our knowledge
of the price elasticity of demand for R&D is far from adequate, the best
available estimates suggest that it is rather low, perhaps about 0.3" .30

In the absence of empirical studies in Australia, suppose we accept
Mansfield's estimates that the price elasticity of demand for R&D is
approximately 0.3 for both the intermediate and the long run. The 150
per cent tax concession has resulted in a B index in 1985-86that is lower
by (1.01-.62)/1.01, or 39 per cent, than the B index in 1984-85. On these
figures, R&D spending is 30 x 0.3, or 12 per cent higher than it would
have been if the tax concession had not been introduced. In 1986-87 and
1987-88, the tax concession for R&D, together with the change in the
corporate tax rate, resulted in a B index that is lower by 44 per cent,
(1.01 -.57)/1.0 1, than that for 1984-85. On these figures, R&D spending
for the year is around 13 per cent higher than it would have been without
the concession.

TABLE 3
ESTIMATED CHANGES IN BERD RESULTING FROM CHANGES IN TAX

TREATMENT OF R&D

BERD Industry Induced change in Estimated increase in
($M) financed BERD HERD resulting from BERD resulting from

($M) tax treatment of R&D changes in tax
treatment of R&D

1984-85 723 635
1985-86 922 811 12070 87
1986-87 1189 1042 13% 120
1987-88 1327 1167 13% 134

Source: Figures for indust ry financed BERD in 1984-85 were based on ABS (Australian
Bureau of Statistics), Recordof Experimental Development, BusinessEnterprises, Australia,
cat. 8104.0 table 5. In that year industry financed BERD (own funds plus funding from
other businesses) represented 88 per cent of BERD. In the absence of data , the same ratio
of indust ry financed BERD to aggregate BERD was assumed for 1985-86. The figure for
1986-87 and 1987-88 is based on cat. 8104.0 1986-87. Industry financed BERD again
represented 88 per cent of BERD.

The estimates set down in Table 3 must be treated with considerable
caution. First, the accuracy of the estimates depends crucially on the
validity of the assumption that the price elasticity of demand for R&D
is approximately 0.3. Secondly, the estimates should be regarded as an
upper limit to the amount of R&D induced by changes in the tax
treatment of R&D. This is because many firms had no tax liability and
thus experienced no reduction in user cost resulting from the
concession."
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ADDITIONAL CONSIDERATIONS

The results thus far indicate that Australia's tax treatment of R&D is
relatively more generous than many other countries and has led to (at
best) a 12-13 per cent increase in R&D expenditure. A more detailed
assessment of the impact of the 150 per cent tax deduction will need to
address other issues however. Is the amount of induced R&D worth the
cost in terms of government revenue foregone? What impact has the
concession had on invesment in (non R&D) physical capital? In what
follows the attempt will be made to provide tentative answers to each
of these questions.

Revenue Foregone and the Social Benefits from R&D

The effectiveness of the tax concession for R&D cannot be assessed
independently of the estimated amount of revenue foregone by the
government as a result of its implementation. The weight of overseas
evidence suggests that increased R&D expenditures are generally
substantially less than revenue foregone by the government . Mansfield's
studies indicate that the ratio of the tax incentive-inducedincrease in R&D
expenditure to the revenue lost by governments in the US, Canada and
Sweden was around 0.3 to 0.4.32 Table 4 compares estimates of revenue
foregone with our estimates of induced R&D spending."

TABLE 4
RATIO OF INCENTIVE-INDUCED R&D SPENDING TO

GOVERNMENT SPENDING FOREGONE

1985-86 1986-87 1987-88

Estimated induced R&D spending
($M) 87 120 134
Revenue foregone ($M) 146 170 200
Ratio 0.6 0.7 0.7

While the estimated ratios of incentive-induced R&D spending to
government revenue foregone are higher than Mansfield's estimates, it
needs to be re-emphasised that any R&D undertaken by firms with no
tax liability in these two years must be deducted from our estimates of
induced expenditure. Once allowance is made for R&D spending by firms
which experience no reduction in user cost from the tax concession, our
estimated "ratios for Australia will more closely approach those of
Mansfield. In any case, the amount of incentive-inducedR&D expenditure
appears to be substantially less than taxation revenue foregone.
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Whether the induced R&D is worth the cost in terms of government
revenue foregone depends on at least two factors: first, the returns, both
private and social, resulting from the R&D; and second, the extent of
future increases in R&D resulting from any 'productive culture' which
might be nurtured by the concession during its life. With respect to the
first factor, there is very little empirical research to guide us in an attempt
to determine the returns to increased R&D activity resulting from the
concession. For one thing, not enough is known about the type of R&D
activity being undertaken, let alone its private returns." For another, the
increased R&D activity is too recent to have had much impact on
Australia's industrial competitiveness, even if precise measures were
available. The social benefits of R&D activity are even harder to determine
with a degree of accuracy. Perhaps the most reliable study of the social
benefit of R&D was that of Mansfield et 01., which estimated that it
ranged between 1.77 and 2.50 for a small sample of major R&D
projects." Minor and marginal R&D projects might be expected to yield
lower social cost-benefit ratios; unfortunately, the investigation did not
cover mainstream projects. The gap between social and private benefits
from R&D will vary according to type of project and industry, and this
range of values may well be somewhat higher than would be the case
for a typical R&D project in Australia.

Regarding possible future increases in R&D expenditure due to an
emergent 'productive culture', an explicit rationale for the 150 per cent
tax incentive at the time of its introduction was that it might foster
awareness on the part of business managers of the value of R&D, an
awareness which could lead to increased R&D expenditure in the years
after the concession is withdrawn. The Minister for Industry, Technology
and Commerce, Senator Button, has described the tax concession as an
'important catalyst' in bringing about the attitudinal changes necessary
to support the continuing and sustained commitment to IR&D necessary
for Australia to become an internationally competitive economy,"

But, we may well ask, does the tax concession really serve to foster
awareness of the value of R&D as an activity for promoting a particular
firm's competitiveness or industrial competitiveness in general, or does
it rather foster an awareness that R&D can be expensed for taxation
purposes in the same manner.as other business costs? An awareness of
the fact that R&D expenses are eligible for a 150per cent tax concession
may not necessarily be accompanied by an understanding of the value
of R&D as a crucial component of a firm's corporate strategy and long
term survival. Existing government programmes to promote a productive
culture in Australia include the National Industry Extension Service, which
encourages firms to use the most modern management and production
systems, including appropriate marketing, design, engineering and quality
control techniques; a nationwide network of Innovation Centres to co
ordinate expertise and facilities required at the research, prototype,
business plan, manufacturing and marketing stages of new product
innovation; and the Technology Transfer Council, which assists firms in
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the effective transfer and application of best practice technology. By
means of such institutions the government is aiming to foster a more
productive and innovative business culture in Australia. At the margin,
the role of 150 per cent tax concession as a catalyst for bringing about
further attitudinal change remains uncertain.

Impact of the Tax System on the Choice between R&D and Physical
Capital

As a result of the 150 per cent tax concession for R&D, firms will find
it profitable to invest in R&D even when the present value of the income
generated is less than its cost. As Table 2 indicates, the tax concession
has resulted in a situation where the minimum benefit-cost ratio at which
R&D projects have been profitable for firms is less than one. This is
generally not the case for investments in physical capital which do not
qualify as R&D. In contrast to current R&D expenditure, investment in
plant and equipment cannot be written off immediately, but must be
depreciated. This implied that capital expenditure will generally not be
profitable for business enterprises unless the present value of their before
tax income exceeds the costs. One consequence of the tax concession,
therefore, is that it can lead to a shift of resources toward R&D and away
from investments in machinery, plant and equipment, even though
expenditure on the latter may have a higher benefit-cost ratio." If such
is the case, the tax concession leads to an under allocation of resources
towards increasing the nation's capital stock.

To appreciate this point better, we can begin by calculating the B index
on a representative investment in (no-R&D) physicalcapital. Assume that
this investment is composed of 77 per cent machinery and equipment
and 23 per cent buildings and structures, which is approximately the
composition of the capital stock of the manufacturing sector as a
whole." The resulting index (the B' index) can be calculated from the
following formula:"

B' = l-atPVe - btPVb
I-t

where a
equipment

b

PVe

PVb

proportion of (non-R&D) investment in machinery and

proportion of (non-R&D) investment in buildings and
structures
present value of capital cost allowance on one dollar
expenditure on machinery and equipment
present value of capital cost allowance on one dollar
expenditure on buildings and structures
corporate tax rate
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TABLE S
B· INDEXES FOR (NON-R&D) CAPITAL EXPENDITURE, AUSTRALIA,

SELECfED YEARS

B· INDEX

1984-85
1985-86
1986-87
1987-88

1.25
1.25
1.28
1.19

We find that the B· indexes for (non-R&D) capital expenditure are
uniformally higher than the B indexes for R&D expenditure following
introduction of the 150 per cent concession. In 1984-85, for example, the
B index for R&D expenditure (.62) was substantially less than that for
non-R&D investment (1.25). A likely consequence of this is that firms
undertook R&D projects with benefit-cost ratios between .62 and 1.25
while rejecting capital expenditure with benefit-cost ratios falling within
this range. To the extent that firms adopt principles of rational decision
making in their investment behaviour, the greater the difference between
the B' index and the B index in any given year, the more will resources
be diverted from physical investment toward investment in R&D.

It is possible to speculate on the amount of expenditure diverted from
capital investment and to R&D. Following an approach taken by
McFetridge & Ward, we can estimate the amount of R&D spending that
would have been undertaken by business enterprises if the tax treatment
of R&D had been the same as for (non-R&D) capital expenditure." For
example, in the year 1985-86, the first year of the 150 per cent tax
concession for R&D, the resulting B index was lower by (1.25 -.62)/1.25,
or 50 per cent, than the B index for an investment in plant and equipment.
Using Mansfield's estimate of 0.3 for the price elasticity of demand for
R&D, we estimate that R&D spending for that year was .50 x 0.3, or
15 per cent, higher than it would have been had R&D been subjected
to the same tax treatment as capital expenditure in general. In this case,
BERD financed by industry would have been $705 million instead of the
estimated $811 million. So, had R&D expenditure been treated for tax
purposes as a typical expansion of the stock of capital, it would have
been around $106 million less, and capital expenditure would have been
$106 million more than the observed values. By similar reasoning, capital
expenditure was reduced by approximately $148 million and $152 million
in the years 1986-87 and 1987-1988 respectively.

Given the reduction in the user cost of R&D occasioned by the
concession, it is likely that for tax reasons, certain investments in R&D
are being preferred to investments in physical capital, even when the latter
have a higher benefit-cost ratio. Of course, this substitution existed prior
to introduction of the 150 per cent deduction, when the B index was
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somewhat higher (see Table 2). However, the difference between the B
and B' indexes has become much greater since introduction of the
concession and so too has the potential misallocation of resources. In
view of the importance of capital formation for the nation 's industrial
competitiveness and historically low rate of gross fixed capital
formation," this implication of the R&D tax incentives deserves more
detailed study.

CONCWSIONS

The preceding analysis has attempted to provide the background and
rationale for Australia's introduction of the ISO per cent concession to
promote IR&D and has also attempted to assess its effectiveness. With
respect to the latter aim, it was argued that an informed assessment of
the concession's effectiveness required estimating the impact of the
concession on the user cost of R&D, and estimating the responsiveness
of the demand for R&D to changes in its user cost. It was estimated that
the concession induced R&D expenditure has been (at most) 12-13 per
cent in each of the years 1985-86 and 1986-87. The paper went on to
discuss various implications of the tax concession, such as its effect on
government revenue and the rate of capital formation.

Two sorts of limitations attach to the analysis and must be
acknowledged. First, there are significant gaps in our knowledge of such
matters as the price elasticity of demand for R&D, the role of financial
considerations in R&D decision making, the marginal private and social
benefits of different types of R&D, and the impact of R&D on industrial
competitiveness. Although quantitative estimates were made wherever
possible, is must be emphasised that data limitations require making
assumptions which are open to dispute. The numerical estimates made
in the above analysis must be regarded as highly tentative and are more
indicative of the impact of the tax concession than precise estimates of
its effects. The analysis here is most useful in its suggestion of paths for
further research using more refined data and more sophisticated
econometric testing than has been possible here.

The second limitation of the study is its narrow focus. The study
considered only certain facets of the tax treatment of R&D in Australia
while ignoring important issues, such as the impact of the income tax
structure on entrepreneurship and innovative activity, and the impact of
the tax system on the cost of financing R&D and investment in general.
It also considered the effectiveness of the 150 per cent concession
independently of the macroeconomic climate and other components of
the government's science and technologypackage which provideincentives
for IR&D. In its concentration on the effect of the concession on the
volume of .IR&D, it devoted little attention to the type of R&D that is
required if Australian industry is to become internationally competitive.
Also missing is a discussion of the importance of factors such as a firm's
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organisational structure, its innovative climate, corporate strategy, and
managerial skills, which help to determine the extent to which any level
of R&D effort affects the firm's competitiveness. In reality, the
effectiveness of the tax concession in stimulating R&D and, a fortiori,
in enhancing industrial competitiveness, cannot be considered in isolation
from these other factors.

A verdict on the success of the 150per cent tax concession in fulfilling
the government's aims must await further research. Certainly the full
implications of the concession cannot be determined until after its
cessation in 1995. In the interim, it is to be hoped that this paper has
provided some guidance as to the sorts of issues which need to be
considered in the final assessment.
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