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Abstract

This paper examines the impact of fiscal incentives on the level of R&D investment. An
econometric model of R&D investment is estimated using a new panel of data on tax
changes and R&D spending in nine OECD countries over a nineteen year period (1979-
1997). We find evidence that tax incentives are effective in increasing R&D intensity.
This is true even after allowing for permanent country specific characteristics, world
macro shocks and other policy influences. We estimate that a 10 per cent fall in the
cost of R&D stimulates just over a 1 per cent rise in the level of R&D in the short-run;
and just under a 10 per cent rise in R&D in the long-run.
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1. Introduction

U.S. and European policy makers have been concerned about the technological performance
of their countries for large parts of the Twentieth Century. These concerns were sharpened
by the Post War rise of the Japanese economy which enjoyed very high growth rates until the
1990s based on a strong technological base and high commitment to R&D. The phenomenal
growth of the Asian tiger economies over the 1980s and mid 1990s, in particular South Korea,
has also been based on a high-tech strategy. These competitive threats have coincided with
an intellectual movement in economic theory which emphasises the conscious accumulation
of R&D and human capital in explaining economic growth (e.g. Aghion and Howitt, 1992).

In an effort to increase their level of innovation many countries have turned to fiscal
incentives for R&D, often involving substantial sums of taxpayers’ money. The U.S. GAO
(1989) estimated that R&D tax credits cost approximately $7 billion in revenue during the
1981-1985 period. More recent estimates suggest that the US R&D tax credit will cost
around $2.24 billion in lost revenue over fiscal years 1997 through 2002 (Gravelle, 1999).
The E.U.’s (1995) survey on state aid suggests that its members spent over $1 billion per
annum on R&D tax incentives during the early 1990s.

Economists, however, have generally been skeptical of the efficacy of tax incentives. One
cause of this skepticism is the view that R&D is not very sensitive to changes in its (after
tax) price.! More recently, however, several studies of the impact of the U.S. Research and
Experimentation Credit have found that there was a considerable response in U.S. corporate
R&D behaviour. In particular Hall(1993), Hines(1994), Baily and Lawrence (1992) and
Mamuneas and Nadiri (1996) find R&D price elasticities of at least unity. A reason for this

revisionism is the argument that the U.S. experience provided a ‘natural experiment” which

1See, for example, Mansfield (1986). Other sources of skepticism, such as relabelling other expenses as
‘R&D’, are discussed in Griffith, Sandler and Van Reenen (1995). See also Gravelle (1999) for a discussion
of the current policy debate in the US.



enabled researchers to obtain cleaner estimates of the responsiveness of R&D to changes in
its user cost. Previous studies, so the argument goes, suffered from an absence of large and
truly exogenous variation over time in the R&D tax price.

Although attractive, there are at least three difficulties with concentrating upon only
one country to evaluate the effectiveness of fiscal provisions. First, because the variation is
essentially macroeconomic it is very difficult to disentangle the true effect of the credit from
other contemporaneous macro-economic events, such as world demand conditions. Secondly,
the variation between firms in the effectiveness of the credit is essentially due to their different
tax positions (e.g. whether they have any taxable profits) and expectations about future
R&D spending. These are likely to be highly endogenous, as is recognised in the more recent
work. The approach taken in this paper is to draw on cross-country data where there have
been several policy experiments with the fiscal treatment of R&D. We essentially use the
introduction and modification of rules governing the taxation of R&D (which vary both
within and between countries over time) to identify the effects of tax-price changes on R&D.
Thirdly, generalising results obtained from using the data on one country to other countries
can be misleading.?

The plan of the paper is as follows. Section 2 lays out our modelling strategy and describes
the tax and economic data (with more details in the Appendices). Section 3 outlines our
econometric approach and section 4 presents the results. Some concluding remarks are made
in section 5. To pre-empt somewhat, find evidence that R&D responds to changes in its user

cost with a long run elasticity of around unity.

2There are few econometric studies outside the U.S. Recent exceptions include Dagenais, Mohnen and
Thierrenen (1998) and Bernstein (1986, 1998) for Canada; Asmussen and Berriot (1993) for France and
Australian Bureau of Industry Economics (1993) for Australia. They also tend to find larger elasticities. For
a survey see Hall and Van Reenen (1999).



2. Measuring the Cost of R&D Investment

Despite the wide and increasing prevalence of tax incentives for R&D there are very few
academic studies outside the U.S. which have documented their size and effectiveness.®> The
approach we take to measuring the impact of corporate income taxation on the price of
investing in R&D was pioneered by Hall and Jorgensen (1967).* This methodology combines
information about tax rates, depreciation allowances and integration of personal and corpo-
rate income taxes. The aim of this approach is to derive the pre-tax real rate of return on
the marginal investment project that is required to earn a minimum rate of return after tax.
This will be a function of the general tax system, economic variables and the treatment of
R&D expenditure in particular. We allow this rate of return to vary across countries and
over time.> The derivations presented here are close to those in Devereux and Griffith (1998)

and the interested reader is referred to that publication for more detail.
2.1. Domestic cost of R&D investment

For expositional purposes we drop the country and asset subscripts from the tax and eco-
nomic parameters for the first part of this section. In our empirical application all tax
parameters are allowed to vary over time, across countries and assets. This is made clear in
the final equations of this section.

Consider a profit maximising firm which makes an investment in R&D in period one that
earns a return in period two. We assume that this firm is financed by retained earnings and
that the ultimate shareholder is exempt from personal taxes. We further assume that the

firm does not anticipate tax changes. The value of the firm at time in the absence of tax

3See footnote 2 and Bloom, Chennells, Griffith and Van Reenen (1997) which describes the different R&D
tax incentives in eight OECD countries over time (1979-1994).

4This approach has been extended in numerous ways in, inter alia, King (1974), Auerbach (1979), Keen
(1991), OECD (1991), Devereux and Pearson (1995) and Devereux and Griffith (1998).

SThere is a growing body of evidence to suggest that capital markets are imperfectly integrated, see
Bovenberg and Gordon (1996).















































































































