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PART D BUSINESS R&D

This part of the report looks at R&D carried out by the business enterprise
sector, defined as covering mining, manufacturing and services. This definition
follows the approach of the ABS, whereby enterprises mainly engaged in
agriculture, forestry, fishing and hunting are not included in its surveys of
business enterprise R&D. This is partly because of collection difficulties and
partly because such enterprises are believed to have very low R&D activity —
agricultural R&D is generally carried out by specialised research ingtitutes not
included in the business enterprise sector. Rural R&D is considered separately
in part E.

In chapter D1, some basic characteristics of business R&D activity are
presented, and international comparisons made in respect of business
expenditure on R& D and levels of government support. In chapter D2, the main
government programs supporting business R&D are described, and a detailed
assessment of selected programs is undertaken in chapters D3 through to D5.
The major program of business R&D support — the 150 per cent R&D tax
concession — is discussed in chapter D3. The effectiveness of that scheme,
together with the syndication arrangements, is assessed and the views of
participants for modifying the schemes are canvassed.

Prior to the May 1994 White Paper, the IR& D Board operated a set of five grant
programs which complemented the tax concession. In the White Paper it was
announced that the five grant schemes would be combined into one, with a
single set of eligibility and merit criteria. The effectiveness of the separate
schemes is assessed in chapter D4, in order to provide insights into the likely
effectiveness of the combined scheme. Chapter D5 looks at commercialisation
issues both in terms of companies commercialising the outcomes of public
sector research as well asthe results of their own R&D.

Chapter D6 addresses the issue of cost recovery — an addition to the inquiry’s
terms of reference in February 1995.

Finally, recommendations to enhance the efficiency and effectiveness of
existing programs are put forward in chapter D7.




D1 CHARACTERISTICS OF BUSINESS R&D

D1.1 Introduction

This chapter presents a number of ‘stylised facts' on Australian business R& D
activity. Section D1.2 looks at what business R&D is mainly about, while
section D1.3 looks at how business R&D activity has changed over the past
couple of decades. The amount that business in Australia spends on R&D
(relative to GDP) is compared with other countries in section D1.4, while
international comparisons of government support for business R&D are
presented in section D1.5. The remaining sections look at what sectors or
industries mainly carry out business R&D (section D1.6) and what types of
company have mainly contributed to the change in business R&D in recent
years (section D1.7).

D1.2 What is business R&D?

Asnoted in chapter A1, R&D is commonly viewed as encompassing three types
of activity:
Basic research — experimental and theoretical work undertaken primarily
to acquire new knowledge without a specific application in view.

Applied research — original work undertaken in order to acquire new
knowledge with a specific application in view.

Experimental development — systematic work, using existing knowledge
gained from research or practical experience, for the purpose of creating
new or improved products/processes.

Typicaly, business R&D activity is mainly experimental development. For
example, 69 per cent of business R&D expenditure in 1992-93 was on
experimental development, whereas 25 per cent was on applied research and
only 6 per cent on basic research (figure D1.1). At the broad sector level,
manufacturing enterprises devoted a higher proportion of R&D to experimental
development (around 73 per cent), while mining and services devoted a higher
proportion to applied research than manufacturing.

Therefore, while the term *R&D’ is used throughout this chapter, it is important
to be mindful that business R&D ismore ‘D’ than ‘R’.

While this chapter focuses on R&D, it should be pointed out that R&D is, of
course, an input into the innovation process. Some output measures of R&D and
innovation are presented in chapter A3.
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RESEARCH AND DEVELOPMENT

Figure D1.1: Business R&D by type of activity, 1992-93
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Source: ABS, Cat. No. 8104.0, table 4.

D1.3 How has business R&D activity changed over time?

Trends in business R&D activity

The available data on business R&D activity extends back to 1968-69. In
considering changes in business R&D activity over time, three useful indicators
are business expenditure on R&D (BERD), human resources devoted to R&D,
and the number of enterprises performing R&D (table D1.1). The most notable
features of the trends over the complete period are the marked contrasts in
business R&D activity during the decades of the 1970s and 1980s, and the very
recent upturn since 1990-91.

During most of the 1970s, BERD was declining or stationary and the ratio of
BERD to GDP fell from 0.42 per cent in 1971-72 to 0.25 per cent in 1981-82.
By contrast, the 1980s was marked by substantial increases in R&D effort, with
BERD amost trebling in real terms, and more than doubling as a proportion of
GDP. Human resources devoted to R&D increased by around 140 per cent over
the decade.
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D1 CHARACTERISTICS OF BUSINESS R&D

Table D1.1: Business enterprise R&D activity, 196869 to 1992-93

BERD Ratio of BERD

current BERD to constant 1989-90 prices Human R&D

prices GDP resources? performers
Year $m % $m % change person years No.
1968-69 124 0.43 777 n.a n.a
1971-72 166 0.42 889 4.8 n.a n.a
1973-74 210 0.39 980 51 n.a n.a
1976-77 225 0.26 651 -11.2 9343 n.a
1978-79 280 0.26 665 11 8 626 n.a
1981-82 397 0.25 698 17 8489 1278
1984-85 731 0.34 1023 155 12 563 1986
1985-86 948 0.39 1229 26.0 14784 n.a
1986-87 1289 0.48 1544 19.8 17591 3029
1987-88 1456 0.48 1656 7.3 18 479 n.a
1988-89 1798 0.54 1943 17.3 20803 3048
1989-90 1990 0.54 1990 24 20301 n.a
1990-91 2082 0.54 1989 -0.1 20907 2685
1991-92 2320 0.59 2170 9.1 21 066 2398
1992-93 2788 0.67 2541 17.1 22811 2766

a Human resources devoted to R&D measures the effort of researchers, technicians and other staff directly
involved with R&D activity.
Sources: ABS, Cat. No. 8104.0; DITAC 199%4a.

However, the rate of increase in R&D effort during the 1980s was not uniform.
Rea BERD increased quite rapidly in the period 1981-82 to 1984-85 (by
around 15 per cent per year). The largest year-on-year increases in real BERD
during the complete decade occurred in 1985-86 and 1986-87. These were the
first two years of operation of the 150 per cent R&D tax concession, a much
more broadly-based form of government support for business R&D than had
operated before — such as AIRDIS (the Australian Industrial Research and
Development Incentives Scheme).

In the latter part of the decade, there was a plateauing in R&D activity. Over the
three-year period 1988-89 to 1990-91, the ratio of BERD to GDP was
stationary at 0.54 per cent, real BERD increased by just 2 per cent, and human
resources devoted to R&D was virtually unchanged. However, there was a
substantial increase in R&D activity in the two most recent years reported —
real BERD increased by 28 per cent.

The pattern of change in R&D activity during the 1980s was even more
dramatic in terms of the number of enterprises identified as performing R&D.
There was a very substantial increase in the number of R&D performers up to
1984-85 and particularly in the first two years of operation of the tax
concession. However, the subsequent levelling off and decline was far more

489



RESEARCH AND DEVELOPMENT

severe than for either real BERD or human resources devoted to R&D — the
number of R&D performers fell by 12 per cent between 1988-89 and 199091,
and dropped even further during 1991-92 before recovering somewhat in 1992—
93.

There are currently around 50 000 manufacturing enterprises and approximately
550 000 (non-agricultural) enterprises in total in the Australian economy.
Hence, with around 2 500 to 3 000 companies identified by the ABS as R&D
performers, it is clear that only a small proportion of companies carry out formal
R&D.

But this needs qualification in several respects. First, the total number of
enterprises includes overwhelming numbers of small businesses in services
(such as newsagents, plumbers) for whom R&D isless relevant (Sub. 412, p. 5).
Second, the proportion of manufacturing enterprises undertaking R&D is higher
among larger firms — less than 5 per cent of small enterprises (with fewer than
100 employees), but around 40 per cent of large enterprises conduct formal
R&D. Findly, it should be noted that all firms learn informally and
incrementally from the knowledge they generate in the course of producing
goods and services.

Explanations for changes in business R&D activity

As noted above, the upward trend in BERD during the 1980s preceded the
introduction of the tax concession in 1985-86. Part of the increase between
198182 and 1984-85 might reflect a definitional change — the definition of
R&D in 1984-85 was extended to include computer software development. But
the historical series compiled by DIST has been adjusted for this definitional
change — if this were not so, the growth in BERD over this period would
appear even more substantial (Sub. 412, p. 5). It has also been suggested that the
relatively high level of BERD in 1984-85 reflected a ‘gearing up’ effect on
companies in anticipation of the introduction of the tax concession. Finaly,
there was a receptive climate in industry towards R&D and innovation at the
time, as a result of government initiatives to develop a venture capital market,
and an increased awareness of science and technology among business
(DITAC 1987).

The increase in BERD in the second half of the 1980s is often attributed solely
to the introduction of the 150 per cent tax concession in 1985-86. However,
there are other features of trends in BERD which caution against any inference
of asimple link with the introduction of the concession.

First, some part of the increase in BERD in 1985-86 and 1986-87 is likely to
have reflected areclassification influence: some activities undertaken before but
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D1 CHARACTERISTICS OF BUSINESS R&D

not described as R&D were subsequently classified as R&D in order to qualify
for the concession.

Second, the tax concession was only one of many factors which influenced the
environment in which firms operated during the 1980s. One key influence often
stressed is that the abolition of exchange controls, reduction in tariffs and
deregulation of selected industries in the early to mid 1980s opened the
Australian economy to international competitive pressures, which in turn played
acatalytic role in encouraging R&D (Hall 1993; BCA 1993).

In relation to the most recent experience, it appears that expenditure on R&D
held up fairly well despite the recession — there is a possibility that the tax
concession might have played a role in this respect. Certainly, Australian
business enterprises have emerged from the recession displaying the most
substantial pickup in R& D expenditure for some years.

D1.4 How does Australia’'s BERD performance compare with
other countries?

Many participants drew attention to Australia’s below-average business R&D
performance. For example, the Australian Biotechnology Association noted
that:

Despite good percentage gains over recent years, the level of industrial R&D [as aratio
of GDP] in Austraia still remains at about one-half of the OECD average and one-
quarter of that in the USA or Japan. Even the growth rate of industriad R&D in
Audtralia is still substantially less than that in South Korea, Singapore and Taiwan
(Sub. 206, p. 3).

In view of this, the suggestion was put to the Commission that a target growth
rate in BERD should be set as a national goal, to close the gap in relative R&D
performance.

Comparison of BERD/GDP ratios

One measure for comparing business expenditure on R&D across countries is
the ratio of BERD to GDP. Data for 24 OECD and Asian countries are reported
in table D1.2. Notable features of the comparisons are:

across the 24 OECD and Asian countries reported, Australia has a
relatively low ranking of eighteenth;

even compared to other similar sized R&D performing countries (like
Canada, Belgium and the Netherlands), Australia s BERD/GDP ratio is
relatively low; and
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the fastest growth in BERD during the 1980s was displayed by three Asian
countries — South Korea, Singapore and Taiwan.

Table D1.2: International comparisons of BERD/GDP ratios and
real BERD growth

Average growth rate

Change inreal BERD
BERD/GDP since 1981 since 1981

Country2 % percentage point %

Sweden (1993) 214 0.68 5.0
Japan (1992) 2.06 0.65 8.2
United States (1992) 2.04 0.33 38
Switzerland (1992) 1.88 0.18 35
Germany (1992) 1.70 0.00 4.0
France (1992) 151 0.35 4.8
South Korea (1990) 1.38 112 31.6
United Kingdom (1992) 1.33 -0.16 2.1
Finland (1992) 1.24 0.59 82
Belgium (1991) 111 0.06 2.8
Denmark (1991) 1.00 0.45 8.3
Netherlands (1992) 0.97 -0.02 3.2
Norway (1993) 0.89 0.21 5.7
Taiwan (1990) 0.89 0.37 16.5
Canada (1992) 0.82 0.22 54
Austria (1989) 0.80 0.15 49
Italy (1992) 0.77 0.28 7.1
Australia (1992) 0.69 0.47 13.0
Ireland (1992) 0.67 0.37 117
Singapore (1990) 0.49 0.34 23.8
Spain (1992) 0.47 0.27 12.8
New Zealand (1991) 0.28 0.06 4.6
China (1990) 0.19 n.a. n.a
India (1990) 0.18 0.02 7.2
Average (24 countries) 1.06 0.30 8.6
Average (OECD only) 1.18 0.27 6.3

n.a. = not available.
a Also shows year for which BERD/GDP ratios are available.
Source: Cook 19953, p. 4.7.

Despite the fact that Australia exhibited the highest rate of growth in real BERD
over the period 1981 to 1992 from among the 19 OECD countries reported in
table D1.2, this only enabled Australia essentially to maintain its relative
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D1 CHARACTERISTICS OF BUSINESS R&D

ranking — other fast growing OECD countries also tended to be those whose
growth took place from relatively low levels of BERD.

Also presented in table D1.2 is the absolute change in the BERD/GDP ratio
since 1981. While many of the better R& D performing countries have exhibited
below average growth in BERD, some have achieved well above-average
increases in their BERD/GDP ratio — including Japan, Sweden and France.

Explanations for Australia’s low BERD/GDP ratio

A number of empirical studies have examined Australia’'s comparative BERD
performance (see for example Castles 1989, BIE 1990a, BIE 1990c, DITAC
1992, Gregory 1993, and Hall 1993). Several underlying explanations have been
identified for the relatively low BERD/GDP ratio, turning mainly on the size of
the manufacturing sector, the structure of industries within manufacturing, and
the R&D intensity of individual industries (box D1.1).

Box D1.1: Reasons for Australia’s low BERD/GDP ratio

Small size of the manufacturing sector — In all countries, manufacturing industries perform a high
proportion of business R&D. In Australia, the manufacturing sector accounts for a smaller share of
GDP than many other countries.

Different industry structure within manufacturing — Within manufacturing, the ratio of R&D
expenditure to value added (R&D intensity) varies across industries. Compared to the OECD
average, Australian manufacturing has a bias towards low and medium R& D-intensive industries.

Low R&D intensity within manufacturing industries — Within most manufacturing industries,
Australian companies tend to be less R& D intensive than their overseas counterparts.

Size of manufacturing sector

The manufacturing sector in Australia accounts for a relatively small share of
GDP — around 14 per cent, compared to an OECD average of around 18 per
cent. But this argument appears to be only a minor factor explaining Australia’ s
low BERD/GDP ratio. Apart from Germany and Japan, whose manufacturing
sectors account for 28 and 26 per cent of GDP respectively, most other countries
lie in a band between 12 and 20 per cent. But countries like Denmark and
Norway have manufacturing sectors which account for a smaller share of GDP
than in Australia and yet their BERD/GDP ratios are nearly twice as large. More
important explanations for the low BERD/GDP ratio relate to the structure of
manufacturing industry and ‘within industry’ R& D-intensity.
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Structure of manufacturing sector

One frequently used basis for identifying differences in the structure of the
manufacturing sector across countries is to distinguish between high, medium
and low technology industries. The basis for such a classification turns on the
R&D intensity of an industry, as measured (say) by the ratio of R&D
expenditure to value added.

Compared to the industry structure of an ‘average’ OECD country, Australia
tends to have below average shares in all ‘high technology’ (that is, high R&D
intensive) industries and in most ‘medium technology’ industries. However,
industries in which Australia has an ‘above average’ share are Non-ferrous
metals and Rubber and plastics (medium technology) and Food and beverages,
and Textiles and clothing (low technology) — see DIST (1994a).

R&D intensity in manufacturing industries

The ranking of industries in Australia in terms of R&D intensities is quite
similar to other countries, because R&D intensity reflects underlying
determinants of innovation activity within those industries. Nevertheless, a
feature of the Australian situation is that R& D intensity in over three-quarters of
al individual industries is lower than in their overseas counterparts (figure
D1.2). In terms of a 17 industry breakdown of manufacturing, Australian R&D
intensities were within 20 per cent of the OECD average in only five of the 17
industries distinguished — namely, Instruments, Paper and printing, Fabricated
metals, Ferrous metals, and Non-electrical machinery. In two of these industries,
the Australian R&D intensity was actually around 20 per cent higher than the
OECD average.

The relative importance of the ‘industry structure’ and ‘within industry R&D
intensity’ arguments in explaining Australia’s relatively low BERD/GDP ratio
appears to have changed somewhat during the 1980s. An analysis by Gregory
(1993) which sought to explain the gap in the manufacturing R&D to value
added ratio between Australia and the OECD average for 1981 found that R& D
intensity within manufacturing industries was a far more important explanation
than differences in industry structure — these effects respectively accounted for
60 per cent and 11 per cent of the gap, with the remaining 29 per cent due to the
combined influence of these two effects.

A more recent analysis for 1987 (DITAC 1992) suggests that about one-third of
the gap between Australian and average OECD manufacturing R& D/GDP ratios
iIsaresult of R&D intensity differences within manufacturing industries, and the
remaining two-thirds is accounted for by differences in industry structure and
the combined influence of these two effects. The finding that the low ‘within
industry’ R&D intensity argument now appears to play a somewhat less
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D1 CHARACTERISTICS OF BUSINESS R&D

important role in explaining Australia’s relatively low BERD/GDP ratio than
was the case in the early 1980s is perhaps not surprising, given the substantial
increase which has taken place in real BERD during the 1980s.

Figure D1.2: R&D intensity in Australian manufacturing industries
compared to OECD average2

Electronics/computers
Instruments
Pharmaceuticals
Non-electrical machinery
Motor vehicles
Chemicals

Electrical machinery
Ferrous metals
Fabricated metals
Rubber & plastics
Non-ferrous metals
Stone, clay & glass
Paper & printing
Food, drink & tobacco
Petroleum refining
Clothing & footwear
Wood & furniture ‘
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a The data depicted are 1990-91 Australian R&D intensity (ratio of R& D expenditure to value of production) as a
percentage of OECD average R&D intensity (1987-89). The Commission has adjusted the Austraian R&D
intensity for petroleum refining.

Source: DIST 1994a

Reasons for relatively low R&D expenditure by Australian
companies

The upshot of the previous section is that while R&D intensities have increased
across many industries in Australian manufacturing, and while this has helped to
close some of the gap between the Australian and OECD-average BERD/GDP
ratios, Australian companies still tend to be less R&D intensive than their
overseas counterparts in most industries. In this section, some of the possible
reasons for this are canvassed.

One explanation frequently suggested is that the high degree of foreign
ownership in Australia might contribute to low BERD insofar as loca
subsidiaries of multinationals can source most of their technology requirements
from their parent.

As one participant to the inquiry, Ampol Ltd, commented:
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The overseas ownership of a significant proportion of Australian business has reduced
the attention given to R&D. With large research and development facilities located
overseas, there has been little incentive to create similar operations, or operations of
any significance, in Australia (Sub. 88, p. 6).

In respect of its own industry (petroleum), Ampol stated that:

All of our competitors are multinationals. They have no research and development
facility of any significance in Australia. Ampol has no overseas parent or affiliate and
so al its research and development is done within Australia (transcript, p. 802).

But the argument that the high degree of foreign control in Australia has
inhibited local R&D effort is not unambiguously supported by the data. A study
by the BIE (1990d) found (on the basis of data for 1986-87) that foreign-
controlled firms, overall, exhibited higher R&D intensity than Australian-owned
firms, but this is likely to reflect the fact that foreign subsidiaries tend to occur
in the more R&D-intensive industries. However, across 11 industries within
manufacturing, Australian controlled firms had higher R& D intensities in seven
(Basic metals, Fabricated metals, Machinery, Appliances, Paper, Chemicals, and
Miscellaneous manufacturing) and foreign-controlled firms in four (Transport,
Minerals, Textiles, clothing and footwear, and Food). Similarly, for a sample of
firms in the Australian telecommunications industry, the Centre for Technology
and Social Change (TASC 1990) found that multinational subsidiaries had much
lower R&D intensities, but much higher absolute levels of R&D expenditure,
than locally-owned firms.

A detailed discussion of other reasons for the below-average R&D intensity of
Australian firms is provided in section A4.6. There it is suggested that attitudes
to R&D are conditioned by the competitive environment in which firms operate.
The incentive to carry out R&D and innovate was weakened by many decades
of insulation from international competitive pressures, as a result of geographic
isolation and high tariff protection. The lesson from this experience is that
because R& D is a cumulative process, any ‘catching up’ in R&D intensity levels
in response to changes in the economic environment facing companies —
including the opening up of the Australian economy to international competitive
pressures and provision of R& D support programs — is likely to take time.

A target rate of growth in BERD?

Because Australia' s BERD/GDP ratio is relatively low by comparison with its
trading partners and competitors, some participants suggested that a target
growth rate for BERD should be set as a national goal and as a focus for policy.
For example, the Australian Electrical and Electronic Manufacturers
Association (AEEMA) commented that:
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D1 CHARACTERISTICS OF BUSINESS R&D

While the commitment to R&D expenditure by Australian industry is increasing, we
need as a nation to accelerate the culture of innovation and elevate it to the highest
position of importance in national life. As a preliminary step to achieving this, AEEMA
recommends [that] the Government set a goal for increases in business expenditure on
R&D of 15 per cent per annum (Sub. 126, p. 10).

The IR& D Board also suggested that Australia should adopt atarget growth rate
for BERD:

A national target should be set to achieve a compound average annual growth in
business expenditure on R&D of 17 per cent to the year 2001 (Sub. 78, p. 10).

The IR&D Board target is the rate of growth in BERD required for Australia to
achieve the expected average BERD/GDP ratio across the 24 countries listed in
table D1.2 in the year 2001. The Board estimated the average BERD/GDP ratio
to be 2.49 per cent in 2001 (compared to 1.07 per cent in 1991) by extrapolating
the 1991 BERD/GDP ratio of each country, assuming that the growth rates in
BERD and GDP in these 24 countries during the decade 1981 to 1991 are
maintained to the year 2001. Given Australia s BERD/GDP ratio of 0.56 per
cent in 1991, an average annual increase in BERD of 17 per cent would be
required to achieve aBERD/GDP ratio of 2.49 per cent by the year 2001.

There are obvious limitations in the IR& D Board' s approach. These include:

whether the notion of a ‘world average’ BERD/GDP ratio is meaningful
(for example, should the comparisons include all countries, including the
‘Big 5 R&D performers, or only include other similar sized R&D
performing countries?);

whether it is tenable to assume that the likely growth rate in a country’s
BERD/GDP ratio is independent of its current level (theory and evidence
suggest not); and

whether it is appropriate not to control for inter-country differences in

manufacturing industry structure (such differences explain a large part of

the ‘gap’).
In the draft report, the Commission tried to assess the feasibility of the
suggested target by considering what improvement in Australias BERD
performance would be needed by 2001 to meet it. In 1981, the Austraian
BERD/GDP ratio was 0.25 per cent, and by 1991 this had increased to 0.56 per
cent, implying an absolute percentage point increase over the decade of 0.31 per
cent. Given a target ratio of 2.49 per cent by 2001, the required absolute
increase in the BERD/GDP ratio is 1.93 percentage points. In other words, the
required percentage point increase in the BERD/GDP ratio over the decade to
2001 is six times that achieved during the decade 1981 to 1991 — but during
that decade, Australia’s average annual rate of growth in BERD was aready the
second fastest of any other OECD country.
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The IR&D Board was critical of the Commission’s reaction to this target, and
stated that:

... the draft is wrong in its analysis of the feasibility of targets for R&D growth rates.
It claims with no evidence whatsoever that growth rates of 17 per cent are impossible
(Sub. 363, p. 24).

However, no material provided in the Board’ s submission on the draft report has
led the Commission to ater its judgment — despite the fact that real BERD
increased by 17 per cent in the year to 1992-93, the magnitude of the task
needed to reach the IR& D Board target for the year 2001 casts serious doubts on
its feasibility.

But there are other considerations. Given the limited capacity of the economy to
respond, such a target might well mean either forcing more R&D than is
efficient, diverting resources from other activities, or raising the cost of funds.
Indeed, as one writer has observed (in respect of Canada):

Setting an unrealistically high R&D target could result in less than optimal allocation of
scarce resources elsewhere in the economy since resources for other sectors would be
diverted to the R& D effort (Schulz 1994, p. 46).

The IR& D Board was disappointed with the Commission’s conclusion that there
seems little to be gained from seeking to identify what an ‘appropriate’ level of
BERD or BERD/GDP ratio might be for Australia.

As the Chairman of the IR& D Board stated:

We cannot understand the lack of desire to benchmark. ... [O]ur training from industry
is that you make things happen by defining the gap, saying where you want to go and
setting your plansin place to get there (transcript, p. 3354).

What we do is we say where we would like [Australia] to be ... We have benchmarked
ourselves to what we think is the moving target of the OECD average [BERD/GDP
ratio] at the year 2001 (transcript, p. 3359).

The Commission does not necessarily disagree with the notion that targets can
usefully focus attention on issues, but it does not consider it appropriate that it
should venture a particular numerical target for the ‘optimal’ level of BERD or
growth rate in the BERD/GDP ratio. What is more important, in the
Commission’s view, is to create a better environment in which firms and other
organisations make their R&D decisions — it is in the context of creating a
better environment that ‘ appropriate’ R& D outcomes should emerge.
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On the question of benchmarking R& D inputs, the comments of Laver are apt:

The question [can be] asked as to whether Australian business has ... reached the
appropriate balance point [in respect of R&D projects carried out]. This is not known
— all that can be stated with confidence is that the optimum level will be unique to
Australia and cannot be determined by equating it with other countries. The likelihood
of present expenditure being too far from the optimum is not great; while Australian
business people may not necessarily always lead the world, it is unlikely they are so far
behind that they consistently misjudge investment in R&D so badly that many really
attractive opportunities are being ignored (1993, p. 26).

Laver continued:

Each country faces a different situation which means inputs [R&D outlays| should not
be seen as the problem. Incremental returns on any investment made, the outputs from
research, are the matters for attention. Only if these are being radically underestimated
and Australia is denying itself major benefits by not increasing research expenditure
can a case be made for more outlays (p. 26).

D1.5 Government support for BERD: Australia and
international context

As noted in chapter A5, government support for R&D may in general involve
strengthening intellectual property rights, direct provision of R&D, and a range
of instruments aimed at encouraging firms to undertake R&D themselves.
Among the last of these, governments must choose from selective (firm- or
project-specific) or non-selective (general) policy instruments; debt or equity
involvement; loans which are repayable on concessional terms or not repayable
at al (grants); subsidies or tax concessions bestowed in avariety of ways and at
different rates; prizes offered for excellence in performance; policies which
specialy favour firms of given size, or which have particular or technological
characteristics, and so on. The list is not exhaustive but provides a basis for
describing Australias current approach, and how that compares with
international experience. Earlier reviews reveal that Australia has experimented
with avariety of approaches over the years.

Direct and indirect instruments of support

In considering instruments of support for business R&D, one commonly used
distinction is between direct instruments (such as grants, loans, equity) and
indirect instruments (fiscal incentives such as tax credits or concessions).
Instruments such as grants or loans are normally treated as direct measures of
support because they provide up-front funding to companies. An instrument
such as government procurement contracts is difficult to classify but, as the
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OECD notes (1993¢, p. 21), is generaly treated as a measure of direct support.
On the other hand, tax-based instruments such as tax credits (which operate by
reducing tax payable) or tax concessions (which operate by reducing taxable
income) are generally classified as indirect forms of support because the R&D
expenditure must normally be carried out before the benefit in the form of atax
saving is derived.

But there is a degree of confusion even among different OECD publications in
respect of this distinction. While the conventional breakdown of public support
used is between direct and indirect (fiscal) measures (1993e), elsewhere fiscal
measures such as tax credits and tax concessions are treated as direct financing
instruments (OECD 1994d).

A second distinction frequently made is that between general (across-the-board)
instruments, and selective (targeted) instruments. Linking this classification to
the direct/indirect distinction, most indirect instruments tend to be general or
non-specific in their objectives whereas direct instruments tend to be targeted.
However, there are exceptions — for example, in the case of Japan a fiscal
incentive (tax credit) is available to target a range of basic technologies.

An indication of the range of different instruments of R&D support across
selected countriesis provided in table D1.3.

Grant and loan schemes are used either to complement broad-based forms of
support (in countries which operate tax-based instruments) or as the sole
approach to supporting business R&D. Typically, these grants or loans are
targeted at specific aspects of R& D, technology use and innovation, including:

collaboration between industry and public sector research organisations;

particular types of companies, such as small and medium sized enterprises
(SMEs);

particular areas of technology, such as generic, strategic or enabling
technologies (for example, biotechnology, new materials technology);

the uptake of new technology (that is, technology diffusion rather than
development);

particular activities within the broad innovation process (such as pre-
competitive R&D, near-market R&D, product development,
commercialisation).

Among the direct instruments used, a distinction can be drawn between those
where no repayment is required and those that involve an element of repayment.
Loans are normally provided at a concessional rate of interest, and may be
conditional, that is, repayable if the R&D project is successfully commercialised
(France and Sweden). Similarly, grants can be provided either in the form of an
outright grant (requiring no repayment at all — such asin Australia, the United
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Kingdom, and New Zedand) or repayable through some sort of royalty
arrangement if the project is successfully commerciaised (Israel and
Singapore).

Table D1.3: Instruments of business R&D and innovation support,

by country
Indirect Direct

Country (tax-based) Grants Loans
Australia v v v
Japan v v v
United States v vV v
Germany v vV
France vV v v
United Kingdom Vv
Canada vV v
New Zealand v
Israel vV
Sweden v vv
South Korea vV v v
Taiwan a4 v 4
Singapore vV vV
Malaysia vV vV

v'v' denotes amagjor program; v~ denotes a minor program.
Source: IR& D Board, Sub. 243, attachment F, corrected to take account of more recent information;
Rubenstein 1994.

Overall degree of government support for business R&D

As well as Australia s BERD/GDP ratio being relatively low by international
standards, it is also commonly believed that Australia has one of the lowest
levels of government support for business R&D. For example, the Chairman of
the IR& D Board stated that:

. in terms of government funding to promote business expenditure [on R&D],
Australia ranks third bottom of the OECD and Asian nations (Australian R&D Review,
March 1994, p. 4).

Similarly, in its submission to the inquiry, the IR& D Board reported that:

Amongst OECD countries, Australia has one of the lowest levels of direct support for
industrial innovation. While we have many of the programs in use overseas, they are
less generously funded, and we omit some of the programs which our overseas
competitors clearly regard as vital threads in the tapestry of innovation (Sub. 219,
pp. 61-2).
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However, in making cross-country comparisons of government support for
business R&D, it is often not clear which government R&D programs are
included. For example, in official ABS statistics of sources of R&D funding,
grants and loans are classified as direct funding, while the 150 per cent R&D tax
concession is classified as an indirect form of support — the revenue forgone
under the concession is not treated as a government source of business R&D
funding. Statistics of international comparisons compiled by the OECD follow
the same approach.

Most previous Australian comparisons of rates of government support for
BERD have been distorted not only by excluding the major form of government
support for business R&D in Australia, but also by expressing this
(inappropriate) measure of government support as a ratio of GDP rather than
BERD. On thisbasis, DIST (then DITAC 1992) concluded that:

Together with New Zeadland, Australia has the lowest proportionate Government
support for business R&D (p. 38).

There are two elements involved in calculating the extent of government support
for BERD — the choice of the numerator (such as budgetary costs) and the
choice of the denominator. In its Australian Science and Innovation Resources
Brief, DIST has always expressed government support for BERD as a ratio of
GDP, rather than BERD. In the draft report, the Commission indicated that this
was inappropriate and that the preferred measure of the level of government
support was given by expressing government support as a ratio of BERD — in
other words, calculating simply the percentage of BERD funded (directly and
indirectly) by government.

The IR& D Board was highly critical of the Commission’s approach and claimed
that it had:

... selectively chosen benchmarks ... [and used] the only measure where funding of
R&D in business could be portrayed as high (Sub. 363, pp. 22-3).

DIST was similarly critical and stated that:

... the draft report is wrong in its conclusions with regard to the generosity of
government funding of BERD ... Business R&D is hot more generously supported in
Australiathan in almost any other country (Sub. 412, p. 2 and 5, emphasisin original).

The Commission considers that the most relevant indicator to use for making
international comparisons depends on the particular purpose of the comparison.
For example, the Commission agrees that to compare relative industrial R&D
activity levels across countries, the ratio of BERD to GDP — the most widely
used and accepted measure — is appropriate. However, that does not mean that
GDP is the appropriate denominator to use for other, or all, international
comparisons.
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The measure that the Commission uses to compare government support for
BERD across countries is that used by the OECD — the proportion of business
enterprise expenditure on R&D actualy financed by government. Such a
measure approximates the rate of subsidy provided per dollar of the supported
activity. It is the best measure of the government inducement to firms to do
R& D, which iswhat the Commission’sinternational comparisons are about.

Against this background, information on the quantitative importance of direct
and indirect (tax-based) government funding of BERD is provided in table
D1.4. A lack of data for South Korea, Singapore, Malaysia and Taiwan
precludes their inclusion in the comparisons.

Among OECD countries, on average around 10 per cent of business R&D is
funded directly by government. Countries with the highest levels of direct
government funding of business R&D include the United States, France,
Norway, Italy, and the United Kingdom.

In some of these countries, this high degree of government funding reflects the
prominent role of defence-related R&D, with such R&D frequently funded as
part of procurement contracts with private firms (Mowery 1993). In this respect,
it has been observed that:

... it is probably no accident that the larger [direct] governmental funders of industrial
R&D are also those nations with large defence programs (Government of Canada,
1994b, p. 24).

The countries with the highest shares of military R&D in total government R&D
spending in 1991 were the United States (59 per cent), France (37 per cent), the
United Kingdom (44 per cent) and Sweden (27 per cent) (OECD 1993f). In the
United States, for example, two defence-related industries (aircraft and missiles,
and communication equipment) received 76 per cent of total government direct
support to industry in 1993 (NSB 1993). Excluding defence, therefore, direct
government funding of business R&D in the United States is probably less than
10 per cent of BERD, not too dissimilar from the majority of countries reported
intable D1.4.

While Australia provides a relatively low degree of direct support for business
R&D, it provides one of the highest overall degrees of support when account is
taken of both direct and indirect measures. Indeed, in terms of support for non-
defence business R&D, it is probable that Australia ranks second only to
Canada.
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Table D1.4: Government direct and indirect funding of BERD

Percentage of BERD funded by government;

Country Year Direct @ Indirect b Total
United States 1992 28 2 30
France 1991 22 4 26
Canada 1992 9 13 22
Australia 1992 5 15 20
Norway 1991 19 - 19
Italy 1992 17 - 17
United Kingdom 1991 15 - 15
Sweden 1991 12 - 12
Spain 1990 12 - 12
Germany 1992 11 - 11
Netherlands 1991 8 - 8
Denmark 1991 8 n.a. 8
New Zealand 1990 6 6
Austria 1989 6 6
Finland 1991 6 6
Belgium 1990 5 5
Ireland 1991 4 - 4
Japan 1991 1 1 2
Switzerland 1989 1 - 1

n.a. = not available.

a Mainly grants, loans, government contracting.

b Tax-based instruments (tax concessiong/credits).

Source: OECD 1993g; ABS, Cat. No. 8104.0; 1C 1995b, tablesD1.5 and D1.8.

The two countries that provide proportionately the largest degree of indirect
support are Australia and Canada. As noted below, these two countries differ
from some other countries that operate tax concessions or tax credits, in that
their schemes apply to the level of eligible R& D carried out — whereas the tax-
based instruments in the United States, France and Japan are incremental
schemes (applying only to the increase in R& D expenditure above some base).

The unusual feature of the mix of Australian government support for BERD in
the context of these international comparisons is the extent to which Australia
favours indirect support — the 150 per cent R&D tax concession is
overwhelmingly the major instrument, funding around 15 per cent of BERD and
accounting for 75 per cent or more of total government funding of BERD.

The estimate for Australia on direct government support for business R&D
provided in table D1.4 is based on the budgetary costs of Commonwealth
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programs listed in table D1.5 (taking account of State government programs
would increase the importance of direct support only marginally).

Table D1.5: Commonwealth government funding of BERD,
Australia, 1992-93

Program Cost ($m)

Direct funding:
Industry Innovation Grant Programs 43.5
Cooperative Research Centres Program 45.3
Computer Bounty 30.0
Factor f 8.3
National Space Program 54
Total direct funding 1325

I ndirect funding:
150 per cent R&D tax concession (inc. syndicated R& D) 415.0

While the computer bounty and Factor f programs are broader than just R& D support, the cost estimates quoted
refer to the assistance paid only in respect of R&D activity.
Source: Cook 1995a; 1C 1995b, table F1.

In summary, the proportion of BERD funded by government in Australiais
among the highest of all OECD countries. From the viewpoint of support
for non-defence industrial R&D, it is likely that Australia ranks second
only to Canada. Compared to most other countries, an unusual feature is
the extent to which Australia favours indirect support — the 150 per cent
R& D tax concession funds around 15 per cent of BERD and accounts for
around 75 per cent of overall gover nment funding of BERD.

Tax credits/concessions for R&D

As noted above, the 150 per cent tax concession is by far the main instrument of
support for R&D in Australia. Other countries that provide support for R&D
through tax-based schemes are reported in table D1.6.

A small number of countries operate R&D tax concessions, which operate by
allowing firms to deduct more from their taxable income than they actually
spend on R&D — ranging from 125 per cent in Denmark to 200 per cent in
Singapore and Malaysia. The tax concessions are typically based on the level of
eligible R&D expenditure. In the Singaporean scheme, capital expenditure on
plant, machinery, land or buildings is excluded from qualifying expenditure,
while in the Australian scheme, depreciation allowances on R&D equipment are
among the items eligible for the concession. In Denmark, the concession is
available only to companies participating in international collaborative research
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projects such as a European Community program, EUREKA (a non-EC

program), or one sponsored by the Nordic Industry Fund.

Table D1.6: Tax-related incentives for business R&D, by country

Country Nature of R&D tax incentive

Augtralia 150% tax concession

Malaysia 200% tax concession

Singapore 200% tax concession

Denmark 125% tax concession

United States 20% (federal) incremental tax credit; some states also have incremental tax
credits

Canada Large companies — 20% tax credit; small companies — 35% tax credit
Some provinces also have tax credits

France 50% incremental tax credit

Japan Large companies — 20% incremental tax credit plus 7% tax credit (basic
technology)
Small companies — 6% tax credit plus 7% tax credit (basic technol ogy)

Spain 15% tax credit on intangible expenses incurred; 30% tax credit on acquisition
value of fixed assets

Sth Korea Large companies — 5% tax credit; small companies — 10% tax credit
plus 25% incremental tax credit

Tawan 5 - 20% tax credit

Source: Warda 1994; Liyanage and Hill 1994; KPMG 1990.

A more common instrument used to encourage business R&D is a tax credit,
which reduces income tax payable. Countries using a tax credit include the
United States, Canada, France, Japan, South Korea and Taiwan. Tax credits are
normally non-taxable — Canada and the United States are exceptions — and are
based on either:

the total level of R& D undertaken (Canada and Taiwan); or
theincrease in R& D above some base level (United States and France); or
both the level and increasein R& D (Japan, South Korea).

The tax credits in some countries differ according to size of firm — small firms
are eligible for alarger tax credit than large companies (South Korea), while in
Japan large companies have an incremental tax credit and small firms a level-
based tax credit. Japan is also unique in that it has introduced a special tax credit
for machinery and equipment used in connection with R&D in basic
technologies. In the Canadian scheme, there is a general tax credit rate of 20 per
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cent, and an enhanced rate of 35 per cent for Canadian-controlled private
corporations (CCPCs) whose taxable income for the preceding year was
$CAN 200 000 or less,

Where the tax credit is based on incremental R& D, the base for calculating the
increase also differs among countries. In France, the marginal tax credit is
applied to the difference between the current year R&D expenditure and the
average of the two preceding years, after adjusting for inflation. By contrast, the
tax credit in the United States is more complex. The base in that scheme is the
product of a fixed-base percentage and the average of the company’s gross sales
in the preceding four years — the fixed-base percentage is the ratio of R&D
expenses to gross sales for the period 1984-88.

In the United States, only current R&D expenses qualify for the tax credit,
whereas in most other countries with a tax credit, expenditures on machinery
and equipment (depreciation allowances on machinery and equipment in the
case of Japan) also qualify.

In Taiwan, a Statute for Upgrading Industries promulgated in 1990 allows
companies to claim a 5-20 per cent tax credit in three areas. funds invested in
equipment for automation of production or production technology; funds
invested in purchasing pollution control equipment or technology; and
expenditure incurred for R&D, professional personnel training and creation of
internationally acceptable brands and products (Liyanage and Hill 1994).

Some countries have limits on the maximum value of the tax credit that can be
claimed in any year. For example, in Japan, the maximum tax credit allowed is
10 per cent of the company’s tax liability (15 per cent for SMES); while under
the French scheme the maximum tax credit is FFr 5 million per year. Under the
Canadian scheme, an annual limit of 75 per cent of tax payable operated from
1987, but that limit was removed in 1993.

Because some companies might not have sufficient tax liability to take full and
immediate advantage of the tax credit, carry forward provisions normally
operate. But in Canada, CCPCs with a taxable income of not more than
$200 000 can claim refunds for unused tax credits, on the basis of 100 per cent
of the tax credit attributed to current R&D expenditure and 40 per cent of
capital expenditure (Feely et a. 1995).

Cross-country comparisons of tax-related R&D incentives

The incentive for companies to undertake R&D is influenced not only by the
existence of special schemes such as tax credits or tax concessions, but also by
other features of the tax system such as the time period over which current and
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capital R&D expenditures can be written off against taxable income, and the
company tax rate. These elements have been used by Warda (1990, 1994) to
construct a measure of the relative incentive provided by different countries' tax
systems for firms to undertake R&D.

The Warda B-index

Warda measures the relative attractiveness of R&D tax systems across countries
by referenceto aso-called ‘B-index’.

The B-index is a critical minimum benefit-cost ratio: when the benefit-cost ratio
for an R& D project falls below the level of the B-index in a country, it will not
be undertaken. The B-index is constructed to reflect the impact of the tax
treatment of R&D in such a way that fiscal systems more favourable to R&D
lower the level of the index. Thus, other things equal, the more favourable the
tax treatment of R&D, the lower the B-index and the more R&D firms will
undertake in a country.

From the cross-country comparisons (table D1.7), Australia emerges as
providing relatively generous tax incentives for companies to engage in R&D.
While the measured B-index is currently not quite so favourable as when the
150 per cent R&D tax concession was first introduced in 1985-86 (due to the
fal in the company tax rate), Australias current ranking is behind only
Malaysia, Canada and Singapore.

Canada s high ranking reflects the outcome of afavourable federal tax incentive
package (including a 35 per cent tax credit for R&D expenditure by small firms,
and 20 per cent tax credit for large firms), coupled with additional R&D tax
incentives offered by some of the provinces. While Malaysia and Singapore
both have 200 per cent tax concessions, Malaysia's more favourable B-index
reflects the fact that it has a higher company tax rate — 35 per cent compared to
27 per cent in Singapore.

Most countries with lower B-index rankings provide no special tax credits or
concessions for R&D — including Germany, Italy, Sweden, and the United
Kingdom. However, the United Kingdom tax system provides for immediate
expensing of both current and capital R&D expenditures, which (given other
features of its tax system) results in asimilar inducement to invest in R&D asin
Japan, where special tax credits operate.
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Table D1.7: Relative incentive provided by R&D tax mechanisms

Country B-index2
Maaysia 536
Canada (small company)P 571
Australia (1985-86)¢ .632
Singapore .678
Canada (large company)P 733
Australia (1995-96)d 757
Australia (1994-95)¢ 787
South Korea (small company) .814
South Korea (large company) .893
France .910
United Statesf 915
Japan (small company) .926
Japan (large company) 1.000
United Kingdom 1.000
Sweden 1.017
Mexico 1.031
Italy 1.034
Germany 1.057

a See text for definition. The calculations assume a common structure of R&D expenditure across countries,
comprising: current expenses (90 per cent), machinery and equipment (5 per cent), and buildings and structures (5
per cent). Deductions which apply to future periods are discounted at a 10 per cent nominal interest rate.

b Thefigure for Canadais an average across the five provinces of Manitoba, Ontario, Quebec, New Brunswick and
Nova Scotia.

¢ A company tax rate of 46 per cent applied in that year.

d Estimated for a company tax rate of 36 per cent.

e A company tax rate of 33 per cent applied in that year. It should be noted that B-index estimate differs from that
reported by Warda due to the use of incorrect deductibility assumptions for building expendituresin that study.

f The figure for the United States is an average across the four states of California, Illinois, Michigan and North
Carolina.

Source: Warda 1994; | C estimates.

Limitations of the B-index approach

Differences between ‘level’ and ‘incremental’ schemes

A limitation of the B-index approach is that it does not take account of any
specia conditions that a scheme may have — such as whether the tax credit or
concession applies to the level of R&D undertaken or only to the increment
above some base level. Hence, while the B-indexes presented in table 5 indicate
that, at the margin, the Australian incentive (a 150 per cent tax concession
applying to all eligible R&D) is somewhat more favourable than the United
States system (an incremental 20 per cent taxable tax credit), this fundamental
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difference in the nature of the schemes is not adequately captured. To compare
level and incremental schemes, the budgetary impact of the Australian,
Canadian, United States and French tax instruments for R&D is compared in
table D1.8.

Table D1.8: Budgetary impact of R&D tax instruments, by country

Australia Canada USA France
Year Ratio of tax expenditures? to BERD (%)
1990-91 (1990) 14.4 12.2 1.6 35
199192 (1991) 175 12.8 15 4.1
1992-93 (1992) 14.9 n.a n.a n.a

a Tax expenditures are calculated as the difference between revenues that would be collected with and without the
tax credit/concession. Data for Australia relate to financia years; data for Canada, the United States and France
refer to fiscal years.

Source: ABS, Cat. No. 8410.0; Cook 1995a; NSB 1991, appendix tables 4-3, 4-21; Government of Canada 19944;
OECD 19934; Birch and Shaw 1993.

The cost to government (tax expenditures) as aratio of BERD for the two level-
based schemes — Australia and Canada — is much higher than the incremental
schemes. Indeed, the ratio for the Australian scheme is around ten times that of
the United States scheme, and around four times that of the French scheme,
indicating that the Australian scheme provides a very much higher degree of
support for business R&D. As a qualification though, in Australia's case the
effect of dividend imputation is not taken into account in the cost to revenue
figures presented in table D1.8 — insofar as there is some clawback of the tax
concession (see section D3.5), the tax expenditure figures for Australia will be
somewhat overstated.

Qualitative differences in nature of schemes

Another limitation of the B-index in providing an indication of the incentive
that special tax allowances in a country provide to R&D isthat it cannot capture
administrative features of the schemes. One recent commentary comparing the
Australian and selected Asian schemes concluded that the latter schemes
generally tend to be rather more directed than is the case for Australia (Liyanage
and Hill 1994, p. vii).

Under the Malaysian scheme, the 200 per deduction is approved on a project-
by-project basis — applications are processed by the Maaysian Industrial
Development Authority and approved by the Minister of Finance. Similarly,
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under the Singaporean scheme, projects must be approved prior to
commencement, and approval is provided on a case-by-case basis. In
determining the eligibility of companies, consideration is given to the level of
sophistication of R&D projects; the level of expertise and qualifications of the
researchers; and the level of R&D activities as measured in terms of R&D
expenses (Liyanage and Hill 1994).

In the Australian case, companies registering for the concession are required to
identify R& D expenditure on a project basis (IR&D Board 1994a, pp. 230-231),
but companies themselves are initially responsible (under self-assessment) for
determining €ligible R&D activities and associated R&D expenditure.
Subsequently, the Commissioner of Taxation can request the IR&D Board to
determine whether particular activities claimed by a company are R&D
activities under the various provisions of the legidlation.

In respect of the extent to which the schemes are actually used by companies, it
has been observed that their use in Singapore and Maaysia appears to be
limited, due largely to administrative formalities and the overall low level of
R&D (Liyanage and Hill 1994, p. viii). The Malaysian scheme is used by 30 to
40 companies annually, and the amount of R& D claimed appears to be less than
20 per cent of their current expenditure on R&D (Liyanage and Hill 1994). By
contrast, around 2000 companies register annually for the Australian tax
concession, and the amount claimed is around 70 per cent of overall business
expenditure on R& D (BIE 1993c).

Other limitations

The B-index is calculated on the assumption that firms have sufficient taxable
income to benefit fully and immediately from the tax incentives — certain
dynamic aspects such as carryback/carryforward provisions for firms unable to
benefit in the current year cannot readily be taken into account. Finaly, of
course, the B-index only focuses on tax-related measures of support for R&D.

In summary, international comparisons of the incentive provided by tax-
based instruments indicate that Australia provides one of the most
generous R&D tax incentives in the world. While the concession rate
provided in Malaysia and Singapore at 200 per cent is higher than in
Australia, and the measured B-indexes are also more favourable, other
comparisons with the Malaysian and Singaporean schemes reveal that the
Australian tax concession ismore easily accessible and more widely used.
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D1.6 In what sectors and product fields is BERD mainly
carried out?

In classifying the R& D expenditure of organisations to sectors or industries, two
approaches can be followed. On the one hand, the R&D expenditure can be
classified on the basis of:

industry of enterprise — the whole of the R&D expenditure of an
enterprise is allocated to the industry in which it mainly operates.

Alternatively, the R& D expenditure can be classified in terms of

product field of R&D — the R&D expenditure of an enterprise is
apportioned across the product fields to which the R&D is directed.

On an ‘industry of enterprise’ basis, 60 per cent of BERD in 1992-93 was
undertaken by enterprises whose mgjor activity was in manufacturing, 35 per
cent by enterprises classified to services, and 5 per cent to mining companies
(table D1.9). However, a dlightly different picture emerges from a ‘ product field
of R&D’ viewpoint — 66 per cent of BERD was directed at product fields
classified to manufacturing, only 29 per cent to services, and 5 per cent to
mining.

Table D1.9: Comparison of BERD by industry of enterprise and
product field of R&D, 1992-93

Industry of enterprise Product field of R&D
R&D Share of R&D Share of
expenditure BERD expenditure BERD

Sector $m % $m %
Mining 150 5 134 5
Manufacturing 1667 60 1836 66
Services & other 971 35 818 29
Total 2788 100 2788 100

Source: ABS, Cat. No. 8104.0.

Any sectoral breakdown depends, of course, on how particular activities are
classified. In previous ABS statistics on BERD, computer software (which is
now the largest individual R&D activity) was treated as a manufacturing
product field. That contributed to a very substantial discrepancy in the relative
importance of manufacturing between the industry of enterprise and product
field of R&D classifications.
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At a more disaggregated level, R&D expenditure tends to be concentrated in a
relatively small number of product fields (table D1.10). In 199293, six product
fields accounted for dightly more than half of BERD — Computer software,
Electronic equipment, Motor vehicles and parts, Basic iron and sted,
Pharmaceutical and veterinary products, and Mining. Further, the top ten
accounted for around 70 per cent, and the top 15 around 80 per cent. The most
important product field of R& D — Computer software — accounts for 23 per
cent of overall BERD.

Table D1.10: Main product fields of R&D expenditure, 1992-93

R&D Share Cumulative
Rank Product field $m % %
1  Computer software 634.7 22.8 22.8
2 Electronic equipment 239.8 8.6 314
3 Motor vehicles & parts 166.3 6.0 37.3
4  Basiciron & steel 1454 5.2 425
5  Pharmaceutical & veterinary products 135.7 4.9 47.4
6 Mining 1335 4.8 52.2
7  Ships& boats 115.8 4.2 56.4
8  Food, beverages & tobacco 115.7 4.2 60.5
9  Other industrial chemical products 107.6 39 64.4
10  Fabricated metal products 102.5 37 68.0
11 Basic non-ferrous metals 97.2 35 715
12 Industrial machinery & equipment 92.7 33 74.9
13 Rubber & plastic products 70.6 25 774
14  Other electrical appliances 69.0 25 79.9
15  Other manufacturing 65.4 2.3 82.2

Source: ABS, Cat. No. 8104.0.

D1.7 What types of company have mainly contributed to the
change in BERD in recent years?

Previous analysis of the contribution of firms of different sizes to the observed
increase in BERD over the period 198485 to 1990-91 (BIE 1993c) found that
three quarters of this growth was accounted for by small and medium sized
firms (with less than 100, and between 100 and 499 employees respectively).

Another notable trend during the six-year period to 1990-91 was the decline in
the share of R&D contributed by very large enterprises (with 1000 or more
employees) — across al industries, their share declined from 54 per cent of
BERD in 1984-85 to 37 per cent in 1990-91.
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Given that the two-year period to 1992-93 exhibited a substantial increase in
BERD (table D1.1), it is of interest to determine what size of company has
mainly been responsible for this most recent increase. Some relevant
information is presented in table D1.11.

The declining contribution of very large companies to BERD appears to have
been reversed — across all industries, and within manufacturing, very large
enterprises accounted for a larger share of BERD in 1992-93 than in 1990-91.
Furthermore, enterprises in al size categories larger than 100 or more
employees accounted for a disproportionate share of the increase in BERD over
this period. Perhaps not surprisingly, large companies have emerged from the
recession displaying much stronger R& D expenditure growth than smaller sized
companies.

Table D1.11: Change in R&D expenditure, by employment

size of firm
Changein R&D Share of
Shareof R&D  Share of R&D 1990-91 to change
Sze of enterprise 1990-91 1992-93 1992-93 in R&D
(persons) % % $m. %
All industries
Very small (less than 20) 10.2 7.5 -4.4 -0.6
Small (20 to 99) 16.7 16.0 99.6 14.1
Medium (100 to 499) 28.4 25.8 127.1 18.0
Large (500 to 999) 8.0 12.2 172.7 24.5
Very large (1000 or more) 36.7 38.5 3105 44.0
100.0 100.0 705.5 100.0
Manufacturing
Very small (less than 20) 10.7 5.7 -26.4 -5.0
Small (20 to 99) 17.9 12.9 10.1 1.9
Medium (100 to 499) 25.3 28.3 183.0 34.8
Large (500 to 999) 12.0 15.8 126.1 24.0
Very large (1000 or more) 34.2 37.3 232.6 44.3
100.0 100.0 525.4 100.0

Source: ABS, Cat. No. 8104.0.

514



D2 SUPPORT FOR BUSINESS R&D

D2.1 Introduction

In recent years, Commonwealth Government support for business R&D has
been provided mainly by a set of schemes administered by the IR&D Board
under the Industry Innovation Program (I1P). Prior to the May 1994 Working
Nation White Paper, the IIP comprised the 150 per cent R&D tax concession
(the most important scheme), and a set of five grant schemes — the
Discretionary Grants Scheme (DGS), Generic Technology Grants Scheme
(GTGS), National Procurement Development Program (NPDP), Advanced
Manufacturing Technology Development Program (AMTDP), and National
Teaching Company Scheme (NTCS). However, the White Paper contained the
announcement that the five grant schemes would be replaced by a single
scheme, and a new program would be introduced that supported early
commercialisation activities by small and medium sized enterprises. Hence, the
Industry Innovation Program now comprises a suite of three programs:

the 150 per cent Tax Concession for Research and Development;
Competitive Grants for Research and Devel opment; and
Concessional Loans for Commercialisation of Technological Innovation.

Other main Commonwealth Government programs of support for business R&D
are two industry development programs which have an R&D element and are
operated by the Department of Industry, Science and Technology (DIST):

Partnerships for Development (PfD)/Fixed Term Arrangements (FTA);
and

Pharmaceutical Industry Development Program (Factor f).

Some DIST programs have among their aims the encouragement of linkages
between industry and public sector research institutions. Of importance in this
respect is the Cooperative Research Centres (CRC) Program, responsibility for
which was transferred from the Department of Prime Minister and Cabinet to
DIST in the May 1994 White Paper. The former Generic Technology Grants
Scheme and National Teaching Company Scheme also had the encouragement
of linkages as one of their aims. There are also several programs administered
by the Department of Employment, Education and Training (DEET) which
encourage linkages — Collaborative Research Grants Scheme, and Australian
Postgraduate Awards (Industry). These are discussed in part F of the report.
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The budgetary costs associated with all these and other programs supporting
business R& D are detailed in appendix QD of this report.

In section D2.2, the main IR&D Board programs of support for business R&D
are described, including the activities (elements of the innovation process)
covered. In section D2.3, selected support schemes for business R&D are
outlined, including State government programs and recent new initiatives.
Finally, in section D2.4, some private sector initiatives for encouraging
collaborative R& D are examined.

The discussion of programs in this chapter is purely descriptive. The
Commission’s assessment of the R&D tax concession, and IR&D Board grant
programs, is provided in chapters D3 and D4. Programs broadly supporting
innovation (and commercialisation activities in particular) are discussed in
chapter D5.

D2.2 Industry Innovation Program

150 per cent R&D tax concession

The 150 per cent R& D tax concession was introduced on 1 July 1985. Since that
time, it has changed from being a temporary measure (originally scheduled to
terminate a 30 June 1991) to a ‘permanent’ measure (announced in March
1991). Also, the level of the concession was scheduled to fall to 125 per cent
from 1 July 1993; but in the 1992-93 Budget it was announced that the
concession would be retained indefinitely at the original rate of 150 per cent.

The R&D tax concession is a broad-based form of support, which does not
target any particular industry or technology. There are, however, a number of
eligibility requirements in respect of type of entity, minimum threshold level of
expenditure, and type of R&D.

Because the program operates through the tax system, an eligible taxpayer must
be either a company incorporated in Australia, a public trading trust, or a partner
in a partnership of eligible companies. To be able to benefit from the tax
concession, the taxpayer must have sufficient taxable profits.

Prior to the May 1994 White Paper, only annua R&D expenditure above
$50 000 attracted the full 150 per cent concession, while expenditure below
$20000 was ineligible except where contracted to an eligible external
organisation (Registered Research Agency). A dliding scale rate of concession
applied between the minimum threshold and the $50 000 level of expenditure. It
was announced in the White Paper that the sliding scale would be eliminated,
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and that the full 150 per deduction would be alowable where research and
development expenditure is more than $20 000. Other changes announced in the
May 1994 Working Nation White Paper and 1995-96 Budget are set out in
box D2.1.

Box D2.1: Recent changes to R&D tax concessions
General 150 per cent R& D tax concession:

e the expenditure threshold for qualification for the full 150 per cent tax deduction reduced from
$50 000 to $20 000.

e on adiscretionary basis, specific R&D activities carried on outside Australia allowed to be
eligible for the tax concession, up to alimit of 10 per cent of total project cost.

Syndication provisions:
e the expenditure threshold for syndicated R&D lowered from $1 million to $500 000.

e ageneric syndicate structure to facilitate access by small and medium sized companies to be
developed.

«  €ligibility for syndicates investing in private tax exempt bodies to be limited to exclude
investors who are not fully at risk.

Company tax rate:

e the rate of company income tax to be increased from 33 to 36 per cent for the 1995-96 and
subsequent income years.

For an R&D project to be eligible for the concession, it must be based on a
‘core’ activity that involves either:

innovation — that is, having an appreciable degree of novelty; or

technical risk — that is, there is reasonable uncertainty over what the
results of the activities will be, or reasonable uncertainty over which of
several aternatives is technically feasible, meets a desired technical
specification, or meets a desired cost target (IR& D Board 19944).

There are also other requirements as to the nature of the R& D undertaken: first,
it must be carried out in Australia; second, it must have adequate Australian
content; and third, the results of the R&D must be exploited for the benefit of
the Australian economy. A second change announced in the May 1994 White
Paper was that the concession would be extended to expenditure incurred on
certain research and development activities undertaken outside Australia
(box D2.1).

The tax concession also has syndication provisions, originaly intended to cater
for large and risky projects that were beyond the resources of a single company
to carry out. In practice, syndication is a mechanism of tax benefit transfer
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which enables tax loss companies to exchange those losses for R&D funds.
Eligibility for syndication was originally restricted to projects involving R&D
expenditure of more than $1 million, but that has since been reduced to
$500 000 (box D2.1). In the 1995-96 Budget it was announced that syndicates
investing in private tax exempt bodies would be limited to exclude investors
who are not fully at risk.

Competitive Grants for Research and Development

As noted earlier, another initiative contained in the May 1994 White Paper was
the replacement of the five R&D grant programs operating at that time by a
single grants scheme with a single set of eligibility and merit criteria. One
difference between the tax concession and the grants scheme is that the
concession operates as an ‘entitlement’ for undertaking eligible R&D, whereas
the grants program operates on the basis of a competitive merit-based selection
process.

The objectives of the competitive grants scheme are (IR& D Board 1994b):

to encourage companies, particularly small to medium sized enterprises, to
develop internationally competitive goods, services and systems;

to encourage companies to adopt new products, materials and methods to
improve manufacturing capability, productivity and quality;

to strengthen linkages between technology developers and technology
users;

to encourage the development of technologies, including emerging and
enabling technologies, that are likely to have wide application in
Australian industry; and

to foster collaboration between companies and research institutions.

The eligibility criteria for the single scheme are set out in box D2.2. The first of
the alternate eligibility criteria (number 7) is directed to companies unable to
benefit adequately from the tax concession — previously supported under the
Discretionary Grants Scheme, introduced in July 1986 as a complement to the
150 per cent R& D tax concession.

Eligibility criterion 8 mainly caters for companies that were previously
supported under two grant programs.

the National Procurement Development Program (NPDP), which
supported joint projects between firms and government partners to develop
and trial new products, systems or services; and
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1
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Box D2.2: Competitive Grants for Research and Development

Committees of the IR&D Board will only consider projects that meet al of the digibility criteria
listed from 1 to 6 below and either 7 or 8 or 9.

Source: IR& D Board 1994b.

The project involves research and development, or product development (including the
development of prototypes) or trial or demonstration or related market research; and

The project is directed to the development of internationally competitive goods, systems or
services; and

The results of the project will be exploited for the benefit of Australia; and
The project will not proceed satisfactorily without grant support; and
The grant will not exceed 50 per cent of eligible project expenditure; and
The project will be completed within three years;

and either

The applicant, or acompany that controls the applicant, is unable to obtain full financial benefit
under the 150 per cent Tax Concession for Research and Development to undertake the project
while in receipt of a Competitive Grant for Research and Development;

or

The project involves a significant proportion of activities (trials, demonstration and marketing)
that are outside the scope of eligible activities under the 150 per cent Tax Concession for
Research and Devel opment;

or

The project involves a graduate working on a specific company based research and
development project which results in the formation of new and appropriate linkages between a
company and atertiary/research ingtitution.

the Advanced Manufacturing Technology Development Program
(AMTDP), which supported enterprises involved in the research,
development, trialing and demonstration of advanced manufacturing
technology, working jointly with potential users.

Eligibility criterion 9 caters for companies previously supported under the
National Teaching Company Scheme (NTCS), which was targeted at
encouraging links between industry and research organisations, by providing
support to enterprises to employ a graduate to work on a business-related
problem.

The other grant program which operated prior to the 1994 White Paper was the
Generic Technology Grants Scheme (GTGS). That scheme provided support for
enterprises undertaking collaborative work with research organisations on
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projects in particular ‘generic’ or ‘enabling’ technologies. A characteristic of
these technologies was that they were able to be applied in a wide range of
industries, and were considered to be important for Australia’ s competitiveness.
Originally, three areas were designated as generic technologies under the GTGS
— Biotechnology; New materials technology; and Information technology.
Communications technology and Environmental technology were subsequently
declared generic technologies, while New materials was subsumed from the
beginning of 1991-92 under a broader area of Manufacturing and materials
technol ogy.

While the fostering of collaboration between companies and research
ingtitutions is one of the broad objectives of the new scheme, there appears to be
no explicit eligibility criterion in relation to collaborative R&D.

However, the Board has advised that:

Collaborative projects with universities are clearly eligible under the first of the
aternate criteria (Sub. 441, p. 2).

There is no practical change in the ability of companies or universities to take
advantage of incentives for collaborative R&D ... Applicants must not be able to fully
benefit from the R&D tax concession. Thus, tax loss firms can apply, as can research
bodies such as universities. In the case of a collaboration between two eligible bodies,
say atax loss firm and a university, the application can be from either or both partners.
Tax loss firms, universities and similar R&D organisations can apply for grants for
projects where they will collaborate with companies able to fully utilise the 150 per
cent R& D tax concession (Sub. 461, p. 1).

Further details on the operation of the new scheme are provided in section D4.9
below.

Concessional loans for commercialisation of technological
innovation

In the Working Nation White Paper, the Government allocated $48 million over
four years to provide concessiona loans to technology-oriented small firms
seeking to commercialise their technological innovations. The new loans
scheme is discussed in detail in section D5.5.

Activities supported

The suite of three programs under the Industry Innovation Program support a
broader range of activities than just R&D. In table D2.1, the activities (or
elements of the innovation process) are identified, and an indication provided of
whether they are eligible for support under the various programs. As well as
indicating the types of activities that are supported under the new single
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Competitive Grants scheme, the activities that were eligible under the main four
earlier grant programs are also identified.

Table D2.1: Activities supported under Industry Innovation

Program
1994 White Paper
Former grant schemes Initiatives
Tax

Activity concesson DGS GTGS NPDP AMTDP CGRD  CLCTI
Pre-R&D market 4 v v
research
Pre-competitive (generic) v 4 v
research
Commercial R&D 4 v v v v v
(research & experimental
development)
Product devel opment ? v v v
(design, devel opment of
prototypes)
Trial or demonstration 4 v v v
Other early v

commercialisation

CGRD = Competitive Grants for Research and Devel opment scheme.

CLCTI = Concessiona Loans for Commercialisation of Technological Innovation scheme.

v" = dligible activity under the scheme.

?=may be an ligible ‘supporting’ activity under the scheme, ie only if it supports the core R&D activity.

In chapter D1, in addressing the question of what business ‘R&D’ (research and
experimental development) is mainly about, it was noted that it tends to involve
much more ‘D’ than ‘R’. Of the research that is undertaken by business, it is
generally of an applied nature and product/process specific. By contrast, very
little pre-competitive, generic type research is carried out individualy by
companies. This is because the private incentive to carry out such research is
weakened through those carrying it out not being able to appropriate enough of
the benefits for it to be privately profitable. The closer the innovation activities
are to the market, the greater is the likelihood that the benefits arising from
those activities can be captured by the firm concerned.

All projects that qualify as research and development are eligible for support
under the tax concession. In table D2.1, product development is defined as work
undertaken to improve the performance or reduce the cost of a product, process
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or service which does not require systematic investigation or experimentation.
Such activities may include the development of prototypes. While this activity
is not regarded as ‘core R&D’ under the tax concession, it may qualify as a
supporting activity (and eligible) if it is integral to and directly related to the
core R&D. Industrial design is another example of an activity that may qualify
as a supporting activity for the purpose of the tax concession (see section D3.7).

R&D activity was supported under all the former grant schemes. But whereas it
was typically of the commercial (close-to-market) type, the projects supported
under the GTGS were mainly pre-competitive — characterised by strong and
visible industrial relevance but rarely product-specific. However, consistent
with the trend to increase the commercial focus of projects across al the former
grant schemes, support was allowed under the GTGS for both early-stage and
nearer-market projects (IR&D Board 1991).

Some of the programs supported other activities as well as R&D. For example,
the NPDP and AMTDP aso provided support for industry to undertake trials
and demonstrations — elements of commerciaisation. The DGS and AMTDP
provided support for project related market research, that is, market research
undertaken directly in support of an R&D project and carried out prior to the
application for a grant.

The Competitive Grants for R&D scheme which has replaced the individual
schemes has retained all of these activities as eligible for support — R&D,
product development, trial or demonstration, and related market research.

The activities that are eligible for the Concessional Loans scheme comprise
early commercialisation activities, including: product/process design; tria
production runs including tooling up costs, regulations and standards
compliance; protection of core intellectual property; trial and demonstration
activities; and product documentation.

While trial or demonstration activities are eligible for both Competitive Grants
and Concessional Loans, only projects which involve collaboration between
technology devel opers and potential customers are eligible for grant support.

D2.3 Other programs directly supporting private R&D

Factor f (Pharmaceutical Industry Development Program)

The Pharmaceutical Industry Development Program, commonly known as
Factor f, was introduced by the Commonwealth Government in 1988 to enable
pharmaceutical companies which agree to undertake additional activity — in
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respect of value added on exports, value added on domestic sales, and
expenditure on R&D — to achieve higher prices for some of their products
listed under the Pharmaceutical Benefits Scheme.

The scheme uses the following definition of R&D:

R&D is generally R&D as defined by the IR& D Board for the purposes of applying the
Industry Research and Development tax concession. To be approved for price increases,
R&D will need to have the potential for use in the development of pharmaceutical
products and processes or in the application of pharmaceuticals
(Factor f Guidelines 1992).

But as the IR& D Board has noted (19944, p. 135), it is possible that companies
approved for the Factor f scheme may not satisfy all the eligibility requirements
for the 150 per cent tax concession in two respects:

the ‘on own behalf’ provisions — the R&D activity must be undertaken on
the claimant’s own behalf; and

the ‘exploitation’ provisions — the R&D activity must be exploited on
norma commercial terms and in a manner which is to the benefit of the
Australian economy.

The Factor f entitlements that accrue to the additional R&D activity carried out
under the scheme are defined as follows:

... the maximum payment rate which a company can receive is 25 per cent of the
increase in total R&D expenditure, or 50 per cent of the increase in after-tax
expenditure, whichever isthe lesser (Factor f Guidelines 1992).

The Commission is shortly to commence a separate inquiry into the
pharmaceutical industry.

Computer bounty

The computer bounty scheme commenced in 1984, and is scheduled to expire in
December 1995. The bounty is available to domestic producers of eligible
hardware and some software. The rate of bounty has been reducing in tandem
with general reductionsin industry assistance, and is currently paid at the rate of
8 per cent of factory cost. Approximately 40 per cent of the bounty is paid to
companies for R&D costs. On that basis, estimated government support
provided to R&D through the bounty in 1992—93 was around $30 million. The
scheme s currently under review by the Commission in a separate inquiry.
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Selected State Government initiatives supporting business R&D

Strategic Industry Research Foundation (SIRF)

The SIRF (formerly the Strategic Research Foundation) was established by the
Victorian Government in 1988. Following a review of the organisation in 1993,
it was decided to restructure its role and strengthen the links between industry
and research. A commitment was made to provide $16.5 million over three
years to the new SIRF, with a view to using public funds as a catalyst for
encouraging industry-led collaborative R&D projects identified and mainly
funded by industry (Victorian Government, Sub. 241). The key objectives of the
SIRF are set out in box D2.3.

Box D2.3: Strategic Industry Research Foundation

The SIRF's prime role is as a facilitator and lever for private sector investment in R&D. Its key
activities are:

« facilitating the identification of strategic industrial research opportunities by drawing together
senior representatives of industry, research organisations and tertiary institutions;

e establishing the foundations for co-operative research projects by promoting projects identified
by industry to suitable industrial and research partners;

e using itsown fundsto leverage private sector investors into co-operative research ventures and

e providing administrative, legal and financia expertise to the co-operative venture.

Source: Sub. 241, p. 46.

The R&D projects funded so far have averaged around $1 dollar of SIRF funds
for every $3 contributed by industry, CSIRO and/or universities, with the SIRF
aiming to limit their contribution to $1 in $10 by 1995-96. The SIRF adopts an
‘investment in R& D’ approach, and expects to get a return from the projects that
it funds (through taking a share of property rights). The priority industry areasin
which the SIRF focuses are those in which Victoria has competitive strengths —
aerospace, food processing, marine engineering, advanced materials, energy and
minerals, automotive engineering, biotechnology, pharmaceuticals, and waste
and environmental management.

Minerals and Energy Research Institute of WA (MERIWA)

MERIWA is a statutory authority which receives funding from the WA
government (of around $750 000 in recent years) to fund applied research.
Government funding is supplemented by support from industry where available,
and another $1 millionisraised in this way.
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Some MERIWA projects involve ‘public good' research and are funded entirely
from government funds, most projects involve pre-competitive strategic
research for which multiple industry sponsors are obtained; and a few projects
are pre-commercialisation research in which a single sponsor bears most of the
cost and MERIWA expects to recoup its expenditure from future sales.

Most of the projects funded are researcher initiated.

MERIWA receives research proposals from the research laboratories [of universities,
CSIRO and some State government agencies] and these are assessed by the Minerals or
Energy Research Advisory Committee, according to their merit, cost and potential
benefits, before a recommendation is made to the Board for funding. At the same time,
interested companies are canvassed for their sponsorships, and meetings are arranged
between company representatives and the research team to allow the program to be
refined and accepted. Good quality projects which are definitive and have worthwhile
benefits are generally accepted by industry for sponsorship and joint funding with
MERIWA (Sub. 22, p. 7).

And again:

Government funds are supplemented by sponsorship from industry sponsors to support
research projects initiated by universities and CSIRO and some State government
agencies. The level of industry sponsorship in a MERIWA project is a clear measure of
the relevance of aproposal to the industry sector to which it relates (Sub. 22, p. 24).

Queensland Grants for Industrial Research and Development Scheme

The Queensland Department of Business, Industry and Regional Development
administers a competitive grants scheme (QGRAD) which aims to assist
business R&D in Queensland’s manufacturing and traded services sectors.
Applications are evaluated on the basis of merit against criteria established by
an independent Advisory Panel. Grants are provided for up to 50 per cent of
total project R&D expenditure, for projects exceeding $50 000. Since the start
of the scheme in 1990, 36 grants have been awarded involving a funding
commitment of over $5.3 million (Queensland Government, Subs. 253, 257).

New schemes announced in May 1994 White Paper

As well as announcing severa changes to existing schemes, the Working
Nation White Paper also contained a number of new initiatives. These are set
out in table D2.2. The Concessional Loans for Commerciaisation of
Technological Innovation Scheme is discussed in detail in chapter D5.

A further initiative was the creation of Auslndustry, to bring together under a
single umbrella the full array of programs of business support operated by
DIST and other portfolios, but excluding the IR&D Board. The aim of such an
umbrella organisation is to improve the coordination and delivery of business
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assistance programs and to provide a better, more focused, service to

Australian business.

Table D2.2: Initiatives announced in May 1994 White Paper

Scheme

Description/objectives

Commercialisation of Technological
Innovation Scheme

Development and Application of
Technology in Industry

Innovate Australia campaign

Funding to improve access by SMEsto
CSIRO

Funding for nanotechnology facility

Program to encourage formation of
networks

$48 million to be provided over four years through
concessional loans to support small firmsin the early
stages of commercialisation of their innovations.

$63 million to be provided over four yearsto assist the
development and diffusion of key technologies through
Australian industry. Includes the establishment of
technology access and diffusion networks to strengthen
the links between users, science agencies, research
centres and technology centres.

To publicise the benefits of innovation to Australian
businesses.

CSIRO to spend $10 million over the next three years to
improve access of small and medium enterprisesto
CSIRO technology and expertise.

$3 million to be provided to support a National
Nanotechnology Facility to be used by Australian
industry.

Up to $32 million to be provided over the next four years
to encourage enterprises to form networks.

Source: Keating 1994.

D2.4 Private sector initiatives

There are a number of private sector organisations that facilitate collaborative
R&D projects, frequently with public sector research institutions, which do not
receive any direct government funding.

Mining
The minerd

industry supports collaborative

research efforts through

organisations such as the Australian Minera Industries Research Association
Ltd (AMIRA) and Australian Coal Research Ltd, with funding via contributions

from participating companies.
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AMIRA is a private, non-profit organisation established by the mineral industry
in 1959 to manage jointly sponsored R&D on behalf of member companies.
AMIRA has no research facilities of its own, but contracts out the R&D to
publicly funded institutions such as the universities and CSIRO, as well as to
private companies. A small levy is imposed on members for administration of
the organisation. Individual projects are funded by companies which agree to
sponsor them, and the results are confidential to the companies that fund them.
Unlike the rural R&D corporations and councils, there is no matching
government funding provided to AMIRA, though companies contributions to
project funding are eligible for the tax concession.

As AMIRA noted:

Individual enterprises will determine their R&D priorities based on their strategic
business plans. Much of the R&D will be carried out in-house. But where appropriate
skills or facilities are not available, companies will seek these in the publicly funded
infrastructure in Australia and overseas. In some cases companies can benefit from
sharing inputs and outcomes of research and tackle problems collaboratively. The
industry set up AMIRA specifically to manage this collaborative work and much of itis
contracted to the publicly funded R&D infrastructure such as universities and CSIRO
(Sub. 32, p. 1).

Australian Coal Research Limited (ACRL) runs the Australian Coal Association
Research Program (ACARP), which is an industry-wide research program
supporting black coal producersin New South Wales, Queensland and Western
Australia. ACRL was established by the Australian Coal Association (ACA)
when the Government announced a major package of reforms for the black coal
industry in December 1991. Referring to the origins of ACARP, the ACA
stated:

Major problems with National Energy Research and Development and Demonstration
Program, from the industry’s point of view, centred around the lack of relevance of
many of the research projects to industry’s needs, lack of effective monitoring of the
projects and lack of any effective means of disseminating research results throughout
the industry. It had become a scheme driven largely by researchers, owned by the
Government and funded, increasingly reluctantly in the light of these concerns, by the
coal companies. [Such] industry concerns ... remain valid criticisms of any research
program that is removed from the funders and potential beneficiaries (Sub. 164, p. 2).

The Australian coal industry opposed the establishment of a Coal R&D
Corporation, along the lines of the various Primary Industries and Energy R&D
Corporations, and sought to take over administration of industry research itself.

ACA did not believe that the Corporation structure would bring the research
sufficiently close to industry such that it would be ‘owned’ by the industry, rather than
the Corporation or Government (Sub. 164, p. 2).
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Under the ACARP, which commenced in January 1993, coal producers pay a
levy of 5 cents per tonne to ACRL (which amounts to around $8 million per
annum) for the purpose of ‘ collective and integrated research on coal’. ACARP
accounts for between 10 and 15 per cent of the total coal-related research
undertaken in Australia each year. ACARP projects mainly involve problem-
solving research, and are planned and structured on the basis of prioritised needs
rather than initiated by researchers. The research program is, therefore,
essentially industry driven and aimed at achieving commercial applications
(Sub. 164, pp. 3-5). Unlike the rura industry RDCs, there is no government
contribution to ACARP. But projects are generally required to be eligible for the
150 per cent R& D tax concession (Sub. 181, p. 6).

Manufacturing

Australia has had along history of government (matching) support for voluntary
research associations in the manufacturing sector. A Research Associations
Program operated for a period of some forty years (from 1947 to 1988) which
had the objective of encouraging cooperative R&D and technology transfer by
Australian industries. But only eight such associations participated in the
program: the Sugar Research Institute, the Bread Research Institute, the
Australian Welding Research Association, the Brick Development Research
Institute, the Medical Engineering Research Association, the Australian Timber
Research Institute, the Radiata Pine Research Institute, and the Australian
Particleboard Research Institute. A review of the program recommended ending
the matching support, given the (recently introduced) tax concession and other
forms of business R&D support (BIE 1986) — support was terminated from
30 June 1988.

Most of these organisations still operate, and some have the status of a
Registered Research Agency (RRA) under the Industry Research and
Development Act 1986 — that is, they are approved by the IR&D Board to
undertake contract R& D for multiple clients.

However, for those former participants in the Research Associations Program,
there has been a trend away from funding on the basis of voluntary levies and
carrying out of generic research (of benefit to the industry as a whole), to an
approach of conducting research on a fee-for-service basis for individual
companies.

For example, membership of the Sugar Research Institute determined in
December 1991 that it should change from a cooperative research association,
dependent on voluntary levies, to a commercially orientated research and
development organisation, funded mainly on a fee-for-service basis from sugar
millers (Sub. 121, p. 13; Sub. 291).
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More recently, the Bread Research Institute (BRI) has also been restructured:

The restructure of the BRI brought an end to whole-of-industry participation and an end
to funding through a levy collected on flour sales. Much of the BRI's focus is now
directed to contract research for large bread manufacturers and the Australian Wheat
Board (Sub. 452, p. 7).

Services

One recent private sector initiative in the services sector is the establishment of
the Construction Industry Institute (ClIl) for the purpose of collaborative
research.

The collaborative model operated by the ClI enables members to benefit from
combined funds and intellectual strength. Improved R&D performance in engineering
and construction will bring better infrastructure, better production facilities and
improved systems, all enhancing Australian industry’s capacity to be more competitive
at home and overseas (Sidwell 1994, p. 53).

The question of whether it would be useful for the government to enact enabling
legidlation for the creation of research associations with the power to levy
members in manufacturing and service areas is taken up in chapter D7.
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D3 THE 150 PER CENT R&D TAX CONCESSION

D3.1 Introduction

This chapter looks in detail at the effectiveness — and more broadly at the
benefits and costs — of the main government program of support for private
sector R&D, namely the 150 per cent tax concession. The tax arrangements
have been the subject of two recent reports conducted by the Bureau of Industry
Economics (BIE): an evaluation of the genera scheme (1993c), and an
assessment of the syndication arrangements (1994a). The Australian National
Audit Office examined administrative and other operational aspects of the
concession (ANAO 1993b). Changes to the tax concession were announced in
the May 1994 White Paper (section D2.2 above). The 1995-96 Budget
announced changes in the company tax rate from 33 per cent to 36 per cent
(influencing the value of the R&D tax concession) and in the syndication
arrangements.

The analysis in this chapter begins with a consideration of the value of the tax
concession in section D3.2. The main findings of the BIE evaluation of the
general tax concession are then presented and assessed in section D3.3. Many
participants suggested ways in which the scheme should, in their view, be
changed. Most commentary focused on the level of the concession and, in
particular, the need for it to be increased in order to offset the erosion in the
value of the concession resulting from reductions in the company tax rate in the
period since the concession was introduced. That and other reasons suggested
for increasing the concession are presented in section D3.4. The question of
unevenness in the rate of assistance provided by the concession is discussed in
section D3.5, and syndication is addressed in section D3.6. Other modifications
to the scheme suggested by participants are canvassed in section D3.7, while the
policy implications of the findings are taken up again in chapter D7.

D3.2 How valuable to companies is the 150 per cent R&D tax
deduction?

In broad terms the tax arrangements for R&D expenditure by companies have
the following features:

current expenditure may be deducted at a rate of 150 per cent of costs in
the year in which it isincurred;
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plant and equipment used for R& D may be depreciated over 3 years and
deducted at a rate equal to 150 per cent of the deduction that would
otherwise apply; and

buildings used for R& D may be depreciated over the standard period of 40
years at a rate equal to 150 per cent of the deduction that would otherwise
apply.
The concessional element of the tax concession is thus conventionally thought
to be equal to the additional 50 per cent of expenditure that may be deducted.

In fact, however, arrangements for deducting expenditure are somewhat more
generous than this when compared with taxation treatment that would apply to
true economic income generated by investment in R&D. Taxation of true
economic income would not permit immediate deduction of 100 per cent of
R&D costs.

R&D is an activity that broadly corresponds to investment in an asset — in this
case a discovery — which adds to income generating potential. Like any asset
(such as a machine), the generation of economic value may be thought of in two
stages — the process of asset creation (manufacture) which provides income for
the asset manufacturer, and the use of the asset in a productive activity. Each
stage should be subject to taxation under income taxation principles.

In practice these stages are combined, because R&D tends to be performed by
the firms that use it. But at the time that firms have created an asset by
performing R& D they have deducted all the expenditure, rather than, as would
be appropriate if they had bought the asset, beginning on a process of
depreciation. Perhaps the most important deviation from true economic income
taxation therefore is that the expenditure in creating the asset is not congeal ed
into a single asset value and then depreciated over the life of use of the
discovery.

The broad implication of all this is that the deduction of even 100 per cent of
expenses in the way currently allowed for 150 per cent, is itself quite
concessional relative to income taxation. 100 per cent deduction of costs, or
expensing, favours R&D relative to income tax treatment. If income is subject
to atax rate of 50 per cent, expensing can double the after-tax return relative to
true income taxation.

In practice, expensing may not be quite so valuable as to double after-tax returns
when all the complexities of imputation and the capital gains tax are worked
through. Moreover, it is true that investment in some other assets (although not
the major building, and plant and equipment assets) istreated in asimilar way.
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Nevertheless, 100 per cent deductibility for R&D is a significant tax
inducement to perform R& D, compared to other investments, in addition to
any further concessional deductions.

Having made these observations, it is nonetheless helpful to examine the way in
which moving from a deduction of 100 per cent of costs to 150 per cent lowers
the cost of undertaking R&D.

At the time of the introduction of the R&D tax concession on 1 July 1985, the
company tax rate was 46 per cent, and the after-tax cost of any (non-
concessionary) tax deductible expenditure was therefore 54 cents in the dollar.
The 150 per cent tax concession reduced the after-tax cost of R&D to 31 cents
in the dollar. The (nominal) subsidy provided by the tax concession was
therefore 23 centsin the dollar (see section D3.4).

In the period since 1985, the company tax rate has fluctuated. In the 1995-96
Budget the company tax rate was set at 36 per cent, having been increased from
the 33 per cent which previously applied. Under this regime, the after-tax cost of
R&D isreduced by the tax concession from 64 cents in the dollar to 46 cents —
anominal subsidy of 18 centsin the dollar.

For some companies, however, the benefit derived from the concession can
differ from this nomina rate. In particular, the value to a company and to
shareholders of adollar obtained from atax concession differs according to: the
tax paying status of the company; dividend payment policies of the company;
margina tax rates of individual shareholders, and whether the shareholder is
domestic or foreign.

A first magjor source of unevenness in the benefit provided by the concession is
that shareholders of companies in tax loss get no immediate benefit from the tax
concession — it adds to a company’ s tax loss and is of no benefit until realised.
Because tax 1oss companies suffer a delay in realising the tax saving, the benefit
of the concession is eroded through inflation and real interest losses.

A second source of unevenness is dividend imputation. Under the imputation
system, the benefit to shareholders in taxpaying companies can vary
significantly depending on their marginal tax rates.

These issues are considered further in section D3.5.

D3.3 Effectiveness of the R&D tax concession

In its evaluation of the R&D tax concession, the BIE looked at the extent to
which the scheme had been effective in meeting its stated objectives. In
considering whether the tax concession should be continued, the BIE sought to
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answer the question of whether it conferred a net social benefit for Australia
Those two main concerns are discussed in turn.

To what extent has the tax concession achieved its objectives?

The R&D tax concession has multiple objectives (box D3.1). Increasing
companies’ investment in R&D is the main sub-objective of the scheme, but the
ultimate objective is to make companies more innovative and internationally
competitive.

Box D3.1: Objectives of the 150 per cent R&D tax concession

To make Australian companies more internationally competitive through improving innovative skills
in Australian industry by:

e increasing investment in R&D;
e encouraging better use of Australia’s existing research infrastructure;

e improving conditions for the commercialisation of new process and product technologies
developed by Australian companies; and

e developing agreater capacity for the adoption of foreign technology.

Source: IR&D Board 19943, p. 12.

The BIE assessed the extent to which the scheme had increased companies
investment in R&D by looking at two questions:

did the scheme encourage more companies to do R&D? The BIE found
that around 200 new consistent performers emerged in each of the first
three years of the scheme. But a similar number of registrants dropped out
each year so that the overall number of registrants was relatively stable at
around 2000 per year.

did the scheme encourage existing performers to do more R&D? The BIE
found that the concession had encouraged only some companies (23 per
cent overall) to carry out more R&D than they would have done otherwise.
The amount of additional R&D induced was estimated to lie in the range
of 10 to 17 per cent of eligible R&D; or aternatively, the concession
might have generated between $0.60 and $1.00 of additional R&D per
dollar of tax revenue forgone — the ‘bang for a buck’.

The BIE noted that while the role of the tax concession in encouraging better
use of Australia’s existing research infrastructure was difficult to isolate, the
decision to contract out R& D appeared largely to be driven by factors unrelated
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to the tax concession — mainly the specialist skills and abilities of the external
research organisations.

Because the R& D tax concession does not directly subsidise non-R&D costs, its
impact on commercialisation of new process and product technologies
developed by Australian companies can only be indirect — it tended to assist the
INnnovation process more so for those projects where R& D represented the major
part of overall innovation costs.

The BIE found that the R& D tax concession appeared to have little influence on
firms acquisition of foreign technology. However, thisis not al that surprising
insofar as the concession provides only indirect support for the use of overseas
technology — by reducing the cost of complementary Australian R&D.

To assess the effectiveness of the scheme in meeting its overall objective of
increasing companies innovation and competitiveness, the BIE sought to
identify empirical links between R&D and innovativeness, and between
innovation and competitiveness. Innovativeness was proxied by the share of
company sales accounted for by totally new, significantly improved and
incrementally improved products or processes. Indicators of competitiveness
used included market share, sales growth and profitability. Stronger links were
found between the effect of companies R&D performance on innovativeness
than between the impact of innovation on competitiveness. On that basis, the
BIE concluded that from the viewpoint of tax concession recipients:

... the concession clearly contributes to increased innovativeness and is likely to
contribute to increased international competitiveness (1993c, p. 158).

As a quadlification, however, it should be noted that this is a partial viewpoint.
Since the R&D tax concession is financed by taxing the wealth produced by
others, the improved international competitiveness of tax concession recipients
will to some extent be at the expense of other companies’ competitiveness.

BIE assessment

The BIE approached the question of whether or not the tax concession was
worth having by assessing whether the scheme generated a net social benefit for
Australia. But because any assessment of social benefits and costs is an
extremely complex task, the BIE was cautious in its assessment of whether the
scheme was worth having:

For a wide range of scenarios, the analysis indicates that the scheme generates a net
socia benefit. For a significant, but smaller, range of equally possible scenarios, there
isanet social loss. At the mid-range values of the key parameters, the net social return
[the ratio of net social benefit to program cost] was estimated to be around 10 per cent.
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On this basis, the BIE considers that the 150 per cent R&D tax concession is more
likely to have generated a net social benefit for Australia than not to have done so
(1993c, p. 184).

The BIE pointed to two key features of the scheme which detract from its
effectiveness. First, a substantial share of program costs accrues to R&D that
would have taken place anyway (the transfer component). The large transfer
element is not surprising for two reasons:

the tax concession accrues on all eligible R&D undertaken, and the BIE
estimated that between 83 and 90 per cent of eligible R& D would probably
have taken place without the concession; and

the tax concession is just one of many influences on the R& D performance
of companies — R&D is mainly market and/or technology driven, while
factors influencing the ‘price’ of R&D (such as the tax concession) are
generally perceived to play a secondary role.

A second feature was that while the tax concession appears to return positive net
socia benefits for R&D in Australian-owned companies, negative net socia
returns tend to apply to foreign-owned companies, mainly because their share of
the transfer component flows to foreign shareholders and hence is an economic
lossto Australia.

Of the options canvassed by the BIE to reduce transfer payments, perhaps the
most promising appeared to be that of a carefully designed incremental scheme
(with support provided only to the change in R&D over and above some base
level, rather then the level of R& D undertaken). However, the BIE was unable
to recommend this redesign of the concession because the absence of company
tax consolidation in Australia would provide considerable scope for abuse of an
incremental scheme.

One of the maor shortcomings in the current tax concession arrangements
identified by the ANAO (1993b) was that despite the eligibility requirement that
the results of the R&D should be exploited for the benefit of Australia, there
had been little monitoring of the effectiveness of the R&D carried out under the
scheme.

The monitoring of exploitation undertaken by the ATO and DIST has been insufficient
to provide a rea understanding of the concession’s value to the Australian economy
(1993, p. xi).

Arising from this concern, the ANAO reported that the ATO, DIST and the
IR&D Board have agreed to work more closely in monitoring exploitation
(ANAO 1993b, p. xvi).
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Some comments on the BIE evaluation

Because the parameters needed to calculate the net social benefit of the tax
concession cannot be estimated with certainty, the BIE study used sensitivity
analysis. The BIE estimates of the inducement ratio were based on survey
information provided by tax concession registrants. While the possibility of an
upward bias from this methodology was raised by the BIE, they assessed the
results as likely to provide a ‘reasonably balanced view’. But allowing for at
least some strategic response would imply alower degree of responsiveness.

Yet there is likely to be one compensating influence. One aspect of the tax
concession that might have reduced its effectiveness is the uncertainty that has
surrounded its continuity and level. The 1992—93 announcement that the scheme
would be a permanent measure might increase the extent to which it is factored
into companies R&D decisions. But in this respect, participants views
differed. For example, Leeds & Northrup Australia Pty Ltd thought that the tax
concession was mainly the preserve of accountants rather than production
managers:

One problem is that a corporation is judged on the pre-tax operating income. Taxation
concessions are often only seen by the accountants or tax experts (Sub. 167, p. 4).

On the other hand, CRA reported that:

[The] scheme is influencing the research priority process, as the incentive has a direct
impact on the industrial enterprise manager who determines priorities (Sub. 44, p. 39).

One element omitted from the BIE framework was the compliance cost
associated with actually claiming the concession. The BIE estimated the average
on-going compliance costs of recipients to be around 3 per cent of eligible
expenditure on R&D. But even a cost of this order of magnitude would be
sufficient to change the mid-range value scenario assessment from a positive to
a negative net social benefit, illustrating just how borderline is the question of
whether the scheme is welfare enhancing under the BIE methodology.

In addition, the BIE evaluated the concession as though the concessionary
element was limited to the additional 50 per cent deduction contained within the
150 per cent deduction. As was discussed in an earlier section, however, the 150
per cent tax deduction actually provides a considerably larger subsidy to
undertake R&D.

This has consequences for the estimates of the social benefit-cost outcome,
through the assumptions made in estimating the spillover return to the induced
R&D. Because the BIE methodology probably understates the size of the
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subsidy inherent in the concession, the private return net of the subsidy on
projects that would not have proceeded without the tax concession is therefore
likely to be somewhat lower than that estimated by the BIE. Because the
spillover return is assumed to be a constant ratio of the private return, the BIE
estimates of the spillover return to the induced R& D might be too high.

On the other hand, there is a questionmark over the assumption in the BIE
analysis that spillover returns are of the same order of magnitude as the private
returns to the R&D performer — the assumption of a spillover to private return
ratio of unity — and that spillovers decline as private returns decline. As
discussed in part A, there is an issue about whether spillovers do follow this
pattern and about their precise magnitude.

Commission’s modelling

The Commission itself sought to investigate empirically the role of the tax
concession (appendix QC) by estimating the long-term economy-wide impact of
removing the concessionary component (that is, allowing R&D expenses to be
deductible at 100 per cent rather than 150 per cent). Using the measure of the
inducement rate estimated in the BIE study (an additional 15 per cent of eligible
R&D induced by the concession), the model simulations suggest that the tax
concession yields asmall net gain to the economy.

The study also found that the cost of eliminating the concession would be higher
If the inducement rate were higher, and therefore that there could be significant
gains to the extent that the tax concession could be successfully targeted at
R&D that would not have been undertaken otherwise.

D3.4 Suggestions to increase the value of the concession

Many participants comments on the R&D tax concession related to its level,
suggesting that the concession should be increased from 150 per cent to 200 per
cent or higher, in order to:

offset the erosion in its incentive value arising from reductions in the
company tax rate since the scheme was introduced; and

match R& D support schemes in neighbouring countries, such as Singapore
and Malaysia.

These suggestions are evaluated as a background to examining whether
increasing the concession would be likely to improve the net socia benefit of
the scheme.

538



D3 THE 150 PER CENT R&D TAX CONCESSION

Offset erosion in the incentive value of the concession

Measures of the incentive value of the concession

Claims about the value of the tax concession being eroded and a need to restore
its value (see box D3.2) presuppose some concept of the ‘incentive value' of the
concession. Here two measures are discussed and the effect of the fal in the
company tax rate on each is described. The measures are calculated in *nomina’
terms — that is, for companies in tax profit with sufficient franking credits to
enable them to benefit fully and immediately. Consideration of unevenness in
the value of the incentive is taken up in section D3.5.

Box D3.2: Erosion in the incentive value of the concession
Participants had a variety of comments on the changing incentive provided by the concession.

With lower company taxation rates the value of the incentive has been significantly reduced and
should be restored (Australian Academy of Technological Sciences and Engineering, Sub. 40, p. 2).

The cut in company tax rate has reduced the R&D incentive. There is a heed to increase the incentive
to the level available when the 150 per cent concession was first introduced. To do this [for a
company tax rate of 33 per cent] a concession of 209 per cent isrequired (Mt Isa Mines Ltd, Sub. 49,

p. 2).

The reduction in the company tax rate means that the benefit of the tax concession is nowhere near as
significant as it once was in after-tax terms. As a result, the Government is urged to increase the
concession from 150 per cent to 200 per cent (Victorian Employers Chamber of Commerce and
Industry, Sub. 60, pp. 6 and 9).

The R&D tax concession [should] be increased from 150 per cent to 200 per cent reflecting, in part,
the need to compensate for the reduction in the value of the incentive due to the reduction in the
company tax rate (MTIA, Sub. 133, p. 3).

Some participants discussed the incentive provided by the concession in terms
of the after-tax cost of R&D (for example, Mt Isa Mines Ltd, Sub. 49; IR&D
Board, Sub. 219). As noted in section D3.2, when the R& D tax concession was
first introduced on 1 July 1985, the company tax rate was 46 per cent. The after-
tax cost of any (non-concessionary) tax deductible expenditure was therefore 54
cents in the dollar — that is, $(1.00 — 0.46). The 150 per cent tax concession
reduced the after-tax cost of R&D from 54 to 31 cents in the dollar — or, in
other words, increased the incentive from 46 to 69 cents in the dollar. With a
company tax rate now of 36 per cent, the tax concession reduces the after-tax
cost of R&D from 64 to 46 centsin the dollar.

What a measure such as the after-tax cost of R&D fails to account for is the fact
that variations in the company tax rate affect the after-tax cost of all tax
deductible expenditures, not just R&D. In this respect, what the R&D
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concession does is to reduce the after-tax cost of R&D relative to other
deductible expenditures. When introduced in 1985-86, the 150 per cent tax
concession provided a subsidy of 23 centsin the dollar. With a company tax rate
now of 36 per cent, the tax concession provides a subsidy of 18 cents in the
dollar. This second measure of the incentive value of the concession — the
after-tax subsidy — was discussed by several participants (for example, AIRG,
Sub. 184; John Simmons and Partners, Sub. 217).

These different concepts of the ‘value of the concession’ imply different
increases in the concession rate to restore the value as in 1985-86. That is, for a
company tax rate of 36 per cent:

to restore the after-tax cost to its 1985-86 level, a tax concession of 192
per cent would be required; but

to restore the original subsidy of 23 centsin the dollar, a concession rate of
164 per cent would be required.

In the Commission’s view, the most appropriate indicator of the incentive value
of the tax concession is the subsidy it provides per dollar of R&D expenditure.
This accords with the notion that the concession is aimed at providing a subsidy
for the external benefit that is presumed to arise from the induced investment in
R&D.

On that basis, a concession rate of 164 per cent would be required to restore the
subsidy to the level that applied when the scheme was introduced. However, in
evaluating whether an increase in the concession is justified, other
considerations need to be taken into account.

Is the current incentive too low?

Callsto restore the value of the concession contain an implicit judgment that the
original incentive was in some sense more appropriate.

As the Taxation Institute of Australia noted:

The conduct of R&D in Australiais not simply based on tax incentives. There are many
other reasons why corporations undertake R&D in Australia. The tax concession simply
makes conducting R&D in Australia a little more attractive. The important question
becomes at what tax level does the incentive lose its effectiveness (Sub. 106, p. 2).

One participant who doubted the effectiveness of the incentive at the current
level was Harry Sebel (of The Harry Sebel Consultancy):

Most of those companies who do understand the long term value of R&D would
continue to undertake and go ahead with such R&D projects, even without this 16.5 per
cent future tax deduction. Conversely, these tax benefits are nowhere enough of an
incentive to convert the ‘waverers, let alone the large mass of living-in-the-past
manufacturers who represent 90 per cent of Australia stotal (Sub. 75, p. 3).
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And again:

| am sure that for [a 16.5 cents in the dollar tax deduction] many smaller companies do
not want to bother with all of the inevitable extra paperwork in making the quite
detailed claims. This would involve considerable cost and time, and would for some
require specialised and not inexpensive professional advice to organise and prepare
(The Australian, 15 September 1993, p. 41).

Some evidence of the incentive value provided by the concession (at least to
large companies) is available from a study undertaken by the AIRG shortly after
the Government announced in March 1991 that the concession rate would be
lowered to 125 per cent from 1 July 1993. The study sought to estimate a break-
even level of tax benefit for R&D expenditure below which companies would
not find the incentive attractive. Based on information drawn from a survey of
member companies, the break-even level was estimated to be around 9.8 cents
in the dollar, virtually identical to the R&D subsidy of 9.75 cents in the dollar
that would have applied with a 39 per cent company tax rate and a 125 per cent
tax concession (figures cited in Taxation Institute of Australia, Sub. 215, p. 7).

Therefore, while the subsidy currently provided to R&D through the tax
concession of 18 cents in the dollar is somewhat below the 23 cents which
applied when the scheme was introduced, it is still well above the AIRG's
estimate of the break-even tax benefit.

Other participants expressed the view that the concession should not be
increased. In their view, leaving the concession at 150 per cent would provide a
more stable and certain long-term environment than varying the concession rate
upwards or downwards with movements in the company tax rate. To change the
concession rate would add one further element of uncertainty to a scheme which
has already had a history of uncertainty about continuity and level. For example,
the tax concession has changed from being a temporary measure (originally
scheduled to terminate at 30 June 1991) to a ‘permanent’ measure (announced
in March 1991); and the level of the concession was announced to fall to 125
per cent from 1 July 1993 but then retained indefinitely at the original rate of
150 per cent in the 1992-93 Budget. Even since that time, however, there has
been periodic speculation (generally at budget time) about the future of the
concession. As one participant commented:

Audtralia is generally regarded as having the world’s most generous incentive for
private sector spending on R&D but the program has always been seen as ephemeral.
The lack of time frame and certainty has robbed the incentive of its strategic
possibilities (Michael Johnson & Associates, Sub. 195, p. 6).
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Match the tax concessions of other countries

Some participants suggested that the tax concession should be increased to 200
per cent to match the R&D support schemes in neighbouring countries, such as
Singapore and Maaysia (box D3.3).

Box D3.3: Level of tax concessions in other countries

An increase to 200 per cent would bring the R&D deduction available for Australian registered
companies closer in line to the R&D tax incentives offered in other countries. In particular, the
deduction in Singapore is 200 per cent (John Simmons and Partners, Sub. 217, p. 14).

Australia is in danger of having its R&D activities taken offshore through the widening of the gap
between the support that it provides for its R&D and the support which is offered by our South East
Asian competitors. Both Singapore and Malaysia offer concessions of 200 per cent deductibility.
Taiwan offers a rebate of tax of 20 per cent of the eligible expenditure, which equates to total
deductibility of 180 per cent (Graham Carew, Sub. 65, p. 18).

The tax concession rate [should] be increased to 200 per cent to compensate for the reduction in
company tax rates. It would also assist in aligning incentives in Australia more closely with its
international competitors. Singapore, for example, has a tax concession rate of 200 per cent
(Australian Electrical and Electronic Manufacturers' Association Ltd, Sub. 126, p. 11).

The IR&D Board suggested that providing more favourable support for R&D
along the lines of matching that provided in Singapore and Malaysia was
important for influencing location decisions of multinationals in respect of
attracting and retaining regiona headquarters:

Australia faces strong competition from its regional partnersin its efforts to attract high
technology industry. Raising the concession rate will enhance Australia s attractiveness
as a destination for high technology companies and match similar actions taken by
governments in other countries, such as Singapore and Malaysia (Sub. 219, p. 16).

And again:

Australia also needs to be aware that firms are increasingly mobile and yet still tend to
locate a disproportionately high amount of their R& D near their corporate headquarters.
In Australia’s region the Singapore government is offering a much higher R&D tax
concession and incentives to relocate regional headquarters. Korea offers firms the
ability to retain pretax profits for spending on R&D, an arrangement which is attractive
to successful firmsin the region (Sub. 219, pp. 59-60).

There are several points to note about such claims.

First, because a tax concession reduces taxable income, the value of the
incentive depends on both the rate of concessional deduction and the company
tax rate. Therefore, to suggest a crude matching of the 200 per cent tax
concessions of Singapore and Malaysia without reference to the company tax
rates in those countries might be misleading. Currently, the company tax rate in
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Singapore is 27 per cent, while that in Malaysia is 35 per cent. Hence, if the
Australian tax concession were to be increased to 200 per cent, the incentive
value would be appreciably higher than in Singapore — a subsidy of 36 centsin
the dollar compared to 27 cents.

Second, in practice, how much more favourable are these overseas schemes? A
consultancy prepared for this inquiry by the Centre for Research Policy
(University of Wollongong) examined the R& D tax support instruments used in
a number of Asian countries, including Malaysia and Singapore, and concluded
that:

... acommon condition across Asian countries is that firms seeking tax concessions are
required to apply for approval in advance of embarking on an R&D project rather than,
asin Australia, obtain atax concession after the expenditure according to its fit with the
scheme’s rules. In general then, the schemes tend to be rather more directed than is the
case for Australia (Liyanage and Hill 1994, p. vii).

In Australia, use of the 150 per cent tax concession is widespread. Around 60
per cent of R&D performing firms appear to be tax concession recipients, and
the proportion of private sector BERD claimed under the concession averages
around 70 per cent per year (BIE 1993c). Further, the proportion of R&D
performing firms which are registrants varies directly with size of firm — for
example, around half of very small R&D performers (less than 20 employees)
are registrants, compared to 86 per cent of firms with 500 or more employees
(BIE 1993c, appendix 4).

By contrast, the use of the tax concession schemes in Singapore and Malaysia
appears to be more limited:

Use of the schemes [in Singapore and Malaysia) is difficult to assess, but appears to be
limited. This is largely due to administrative formalities involved and the overall low
level of R&D (Liyanage and Hill 1994, p. viii).

Third, other submissions cast doubts on whether government R&D support can
play so crucia arolein the decision of companies to carry out strategic research
— that is, research which will ultimately lead to a magor impact on the
profitability of an enterprise.

For example, according to Dr Duncan Seddon:

Although tax and grant policies have an influence on how medium sized companies
conduct their research, for the industrial majors the present policies have only a
secondary influence on where strategic research is conducted. Other factors, such as the
strength of the local scientific community and relationships with major production plant
or markets are of more importance (Sub. 7, p. 1).
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In respect of the pharmaceutical industry, the APMA stated that:

... it [ig] important to recognise the significance of the 150 per cent tax concession and
the commitment by the Government ... under the Factor (f) program in the creation of
an environment which not only encourages greater levels of R&D and innovation in
Australia, but also which is conducive to the retention of a research based industry in
this country (Sub. 306, p.1).

But the APMA also noted that for aglobal industry such as pharmaceuticals, the
attractiveness of Australia as a location (for R&D and manufacturing) depends
on a range of ‘environment’ influences such as: the research environment, the
broader economic environment, the pricing environment, the regulatory
environment, and the intellectual property environment (Sub. 131, pp. 25-6).

Likely social benefit-cost impact of increasing the concession

A fundamental gquestion which needs to be considered in determining whether it
would be appropriate to increase the level of the tax concession is whether it
would be likely to induce a large enough increase in R&D to enhance the net
social benefit of the scheme.

The very cautious and qualified conclusion of the BIE evaluation of the tax
concession — ‘more likely than not’ to be welfare enhancing — was based on a
nominal level of support of 19.5 cents in the dollar. With a company tax rate
now of 36 per cent, the value of the tax concession is still of the same order of
magnitude, 18 centsin the dollar.

As was noted in an earlier section, there are some reasons to think that the
benefits arising from the additional R& D induced by the tax concession may be
lower than those calculated by the BIE.

Even in the absence of these qualifications, there would be doubts about the
welfare implications of increasing the concession rate. On the cost side, any
increase in the concession would increase the social cost of the transfers
associated with the scheme (for R& D that would have been carried out anyway)
— an increase in the tax concession from 150 to 200 per cent would at least
double program costs. On the benefit side, while some additional R&D might
well be induced by the higher concession rate, the spillover return to the extra
R& D may decline because more marginal projects (with lower expected private
returns) would be encouraged. On balance, therefore, the social benefit-cost
outcome islikely to be less favourable.

On the question of the likely benefit-cost outcome of the concession, the view
was put to the Commission that the conventional treatment of the R&D tax
concession as a cost to revenue ignores the effect of revenue flowing back to the
government via taxes paid on profits generated by the R& D activity.
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Representative of thisview was Mt IsaMines Ltd, who stated that:

If the government can get more tax back from R&D inspired industrial development
than it provides in tax incentives, there is every reason to increase R&D incentives. To
do this, each incentive dollar in the form of atax concession (plus approximately one
dollar spent by business) must increase business profits by $3 (at a 33 per cent tax rate)
over thelife of a new devel opment/process (Sub. 49, p. 2).

Similarly, the AIRG stated that:

... aprimary measure of the ‘cost’ of the scheme should not be ‘revenue forgone', but
should include the effects of the revenue stream from profits resulting from the
outcome of the [R& D] work (Sub. 184, p.78).

And again:

... dthough Treasury has generally considered the R&D concession as a cost to
revenue, the tax flow derived from profits generated as a result of increased R&D
expenditure more than counters any perceived losses in revenues associated with the
concession scheme (AIRG 1993).

To support their view, the AIRG provided some model simulations of tax
revenue generated from profits arising from R& D activity (Sub. 184, appendices
2 and 3; AIRG 1994). However, a problem with their approach is that it
attributes benefits to government revenue to the whole of the R& D undertaken
by tax concession recipients. But any consideration of benefits in the form of
increased tax revenues should only take account of those which arise from the
additional R&D generated by the tax concession — any benefits arising from
the R&D that would have been carried out anyway are not relevant for assessing
the impact of the concession.

The fundamental limitation of these approachesis that they are only partial, and
overlook the net tax outcome. Because the resources attracted into R& D would
pay tax in their aternative uses, there might not be any net increase in tax
revenue flowing back to the government as a result of successful R&D activity.
An associated point isthat raising taxes is not costless.

The fact that tax flows might be generated by successfully commerciaised R&D
is not a strong basis for increased assistance to R&D — indeed, it could be used
to justify support for any kind of activity. As discussed in chapter A5, the
conventional basis for government support of R&D turns on instances of likely
market failure.

The Commission does not support increasing the tax concession, either to
restore the effective value that applied in earlier years, or to match rates
that apply in other countries.
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D3.5 Unevenness in rate of assistance provided

As noted in section D3.2, the benefit provided by the R&D tax concession is not
uniform across all companies, but rather depends on their taxable income status
and whether the dividend imputation system serves to cancel or ‘wash out’ some
or al of the benefit. Participants to the inquiry commented on both of these
aspects of the operation of the concession.

Tax loss companies and the value of the concession

Tax loss companies face a reduced incentive because they suffer a delay in
gaining the tax saving — until they earn sufficient taxable income against which
the deduction can be claimed. The incentive is further weakened the longer is
the delay in moving out of tax loss because the value of tax losses carried
forward are reduced by real interest costs.

Several participants commented on the unevenness of support provided by the
concession. For example, Pacific Power stated that:

It is questioned why the tax relief is in the form of a [concession] which can only be
claimed if the organisation is profitable. This discriminates against those organisations,
especialy those innovative companies starting up, which do not make sufficient profit
to take advantage of the concession (Sub. 227, p. 2).

Edwin Codd and Partners stated that:

To derive any benefit [from the concession] a company must be profitable. This is a
major disadvantage because newly set up or emerging companies which are developing
products are unlikely to be profitable for a period of time (Sub. 108, p. 5).

This latter comment needs to be qualified, however, in that tax loss companies
receive a lesser benefit rather than no benefit from the concession because they
experience adelay in realising the tax saving.

To provide some idea of how long those delays typically can be, the survey of
tax concession registrants undertaken by the BIE (1993c) for its evaluation of
the concession, distinguished two categories of tax loss companies: those newly
in tax loss at the time of the survey and those with accumulated tax losses. Most
companies in the former category expected to trade out of tax loss within a year
or two, while most firms in the latter category were unlikely to realise the tax
saving for at least four years. Hence, the benefit provided by the concession
differs among tax loss companies — the longer the delay in realising the tax
saving the lower the rate of subsidy.

Because companies need to be profitable to be able to benefit immediately from
the tax concession, the Discretionary Grants Scheme was introduced on 1 July
1986 specifically to support companies unable to receive adequate benefit
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because of insufficient taxation liability. The effectiveness of that scheme (now
absorbed into the Competitive Grants for R&D scheme) is assessed in chapter
D4, and policy implications considered in chapter D7.

In addition, the R&D syndication arrangements can provide a mechanism by
which companies in tax loss may receive additional incentives to undertake
R&D. Syndication arrangements are considered in the following section and in
chapter D7.

Dividend imputation and the value of the concession

Under imputation, the value of the concession to companies and shareholders
differs depending on the dividend payment policies of companies, the margina
tax rates of individual shareholders and the domestic/foreign status of
shareholders. For example, because the concession reduces a company’s tax
liability and hence its franking account balance, this reduces a company’s ability
to pay al of its post-tax income as franked dividends. Where unfranked
dividends are paid, the benefit of the concession is ‘washed out’ by taxation of
these dividends in the hands of shareholders. Even where companies reinvest
the funds sheltered from company tax, the value of the concession can be
reduced by taxation of capital gains.

Several participants to the inquiry referred to the potential conflict between the
150 per cent tax deduction and dividend imputation. Nucleus was particularly
concerned about the potential for the concession to be washed out through the
payment of unfranked dividends:

... dividend imputation has caused some of the tax savings realised by concession
recipients to be clawed back to the detriment of their shareholders. The so called
‘washout’ or ‘clawback’ effect is that a public company such as Pacific Dunlop can
only provide a 55 per cent franked dividend partly because of the extent of research
activities by subsidiaries such as Nucleus, which take advantage of the tax concession,
and in so doing reduce the franking benefit of the dividend (Sub. 93, p. 18).

In view of the potential impact of imputation on the value of the concession, the
IR&D Board commissioned a study by Ernst & Young (1990) to examine the
effect of imputation on company R& D investment decisions and attitudes to the
concession. Ernst & Young considered that real benefits could still be derived
from the concession even in an environment of imputation.

In general, the concession provides a company with a lower tax liability and a greater
after-tax profit. This enables a greater amount of dividend to be paid to shareholders,
albeit not fully franked. In addition, a company which retains its unfranked profits for
reinvestment will benefit through increased capital resources, will defer shareholder tax
on dividends, and provide for greater long term capital gains (IR&D Board 1991, p.
100).
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Survey results obtained by Ernst & Young from 70 tax concession registrants
revealed that the great mgjority considered that the value of the concession
remained unaffected by imputation: only 7 per cent perceived that the value of
the concession to the company had been affected by imputation, while 10 per
cent thought the value of the concession to shareholders had been affected.

Additional evidence on the empirical significance of washout was assembled by
the BIE (1993c). Surveys of tax concession registrants yielded three key
findings: first, only a very small proportion of registrants (around 5 per cent)
actually paid at least some unfranked dividends, second, a roughly similar
proportion of registrants modified their dividend behaviour in order to avoid
washout (such as by paying no dividends or limiting their dividend payments);
and third, the prospect of washout appeared to reduce the incentive for firms to
carry out R&D in only a very small proportion of companies — perhaps as few
as 2 per cent of registrants. The BIE concluded:

... washout of the benefit of the concession as a consequence of dividend imputation
currently does not appear to be a major issue. Nevertheless, it is clear that some firms
are disadvantaged and face a reduced incentive (1993c, p. 85, emphasisin original).

Companies most likely to face the potential for washout (because of franking
account deficits) are those with a large foreign income source (AIRG 1992) or
with arelatively high ratio of eligible R&D expenditure to taxable income (see
BIE 19933).

More generally, the effect of imputation on the value of company tax
concessions is highly dependent on the marginal tax rates of shareholders (see
box D3.