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Abstract

We use firm-evel panel data to explore the extent to which fixed investment
responds to tax reforms in 14 OECD countries. Previous studies have often found
that investment does not respond to changes in the marginal cost of investment. We
identify some of the factors responsible for this finding. and employ an estimation
procedure that sidesteps the most important of them. In so doing. we find evidence
of statistically and economically significant investment responses to tax changes in 12
of the 14 countries.
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1. Intreduction

Economists have long argued that significant reforms of corporate
taxation can have large effects on firms’ investment decisions. At some
level, policymakers themselves have heeded this message. During the 1980s,
significant tax reforms were introduced in many developed countries (see.
for example, Jorgenson, 1992; Messere, 1993). But while extensive studies
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of the effects of various tax parameters on firms’ user costs of capital have
been prepared and then compared across countries (for the first such study,
see King and Fullerton, 1984; most recently, see OECD, 1991), empirical
evidence has not been overwhelmingly supportive of significant effects of tax
policy on investment (see, for example, the review in Chirinko. 1993).

Neoclassical models of investment that rely on the user cost of capital
model (see Jorgenson, 1963; and the application to tax policy in Hall and
Jorgenson, 1967) or g models (see, for example. Tobin. 1969; Hayashi,
1982; Summers. 1981) generally have little explanatory power for invest-
ment. Estimated adjustment costs arc implausibly large. rendering any
inference about the effects of changes in market valuation or tax parameters
on investment difficult at best. Indeed, the user cost of capital and ¢
approaches usually fail to explain investment as well as simple ad hoc
accelerator models (see, for example, Clark. 1979. 1993: Bernanke et al..
1988; Oliner et al., 1993), and measures of output, corporate cash flow, or
profitability generally improve the fit of empirical investment models
significantly.’ The weight of the existing evidence appears to lean toward the
interpretation that tax variables have little effect upon firm investment.

In this paper we attempt to measure the effects of tax reforms on business
investment using an extension of the tax-adjusted g model. In so doing we
improve upon existing approaches by using tax reforms to better identify
determinants of investment decisions. In particular, we argue that tax
reforms are natural experiments for measuring the responsiveness of
investment to fundamentals affecting the net return to investing, since they
represent discrete events with a large and discernible effect on the return to
investment.

This approach builds on that in our earlier paper (Cummins et al., 1994)
in which we analyze models of business fixed investment for US firms.
There. the estimated effects of neoclassical fundamentals on investment
were more statistically and economically significant than thosc generally
found in ecarlier studies, and the cstimates implied reasonable adjustment
costs in both the tax-adjusted g and user cost of capital specifications. For
the United States. we found that following each major tax reform since
1962, the cross-section pattern of investmcnt changed significantly. In
addition. our estimates of structural parameters were ¢conomically similar
across different specifications of the same basic structural model over a
36-year period” As discussed below. we find similar patterns in our

'The often poor empirical performance of neoclassical models has led some researchers to
abandon the assumptions of reversible investment and convex adjustment costs used in testing
neoclassical models in favor of approaches based on “irreversible” investment. Sec the
discussions and reviews of studies in Dixit and Pindvck (1994) und Hubbard (1994).

*Our results have since been corroborated using plant-level data by Cabellero et al. (1995).
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exploration of tax reforms outside the United States. The estimated effects
of fundamentals of the neoclassical model are economically significant and
plausible. and are relatively similar across most of the countrics we study.
This suggests that the stylized fact that investment does not respond to tax
changes affecting the net return to investing is incorrect for the sample of
firms we study.

To pursue this, we employ a rich firm-level panel dataset on tax reforms
in 14 countries to study the investment decisions of over 3000 firms. We rely
on firm-level panel data instead of aggregate time-series data because they
allow us to overcome several important problems that have hampered
previous attempts to isolate tax effects. First, the time-series variation in
investment incentives is clearly not exogenous. Governments tend to
institute investment incentives when aggregate investment is perceived to be
“low’ and remove them when aggregate investment is perceived to be “high’.
Second, since corporate tax parameters are changed often, it is difficult to
judge what a firm's expected tax treatment is in any given year. Finally, if
the stock market value of the firm is noisy. it may be hard to isolate tax
effects if movements of these are dominated by noise from other sources.
We rely on a cross-sectional variation in tax parameters just following tax
reforms in order to overcome these estimation problems.

The paper is organized as follows. Section 2 describes the model we
estimate. Section 3 reports estimation results using standard estimation
techniques. Section 4 discusses the problems that may lead to bias in the
results reported in Section 3, and then describes ou: two proposed alter-
native estimation procedures. Section 5 reports the results we obtain using
these procedures. Section 6 concludes.

2. Tax-adjusted ¢ and investment

Assuming convex adjustment costs, there are four standard ways to obtain
empirical investment models in the neoclassical approach. Each begins with
the firm maximizing its net present value. The first-order conditions lead to
a Euler equation describing the period-to-period optimal path of invest-
ment. Abel and Blanchard (1986) solve the difference equation which
relates investment to its expected current and future marginal revenue
products. Alternatively, the Euler equation itself may be estimated (see, for
example, Hubbard and Kashyap, 1992; Bond and Meghir, 1994). As in
Auerbach (1983), investmcnt can be expressed in terms of current and
future values of the user cost of capital, and. under some conditions,
expressed in terms of average q. This final approach was first suggested by
Tobin (1969). with the necessary conditions supplied by Hayashi (1982). We
relate the ¢ model of investment to the approach discussed below. Since the
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investment equations we utilize are largely familiar, we refrain from
repeating derivations presented elsewhere and focus on the estimation
equations. Appendix A provides a formal derivation of the tax-adjusted ¢
modei.

Following Hayashi (1982) and Summers (1981), who derive the relation-
ship between Tobin’s ¢ and investment in the presence of quadratic
adjustment costs, we represent the tax-adjusied g approach as follows:

Il,l/Kl.lfl =p'f+‘YQi,r+€:‘z’ (1)
where 7 and K are investment and the capital stock, respectively; i and ¢ are
the firm and time indexes, respectively; u is a firm-specific constant; Q is
the tax-adjusted value of Tobin’s ¢ (see the derivation in Appendix Aj; and
€ is the error term. That is,

_q.-p(i-1)
Y @

where 7 is the corporate tax rate, p is the price of capital goods relative to
output, and I’ is the present value of tax savings from depreciation
allowances and other investment incentives. For example, with an invest-
ment tax credit (ITC) at rate k, I' is

L=k, +201+r+7)1,DEP, (s—1), 3
s=r

where r is the real rate of interest, and DEP; /(a) is the depreciation
allowance permitted an asset of age a discounted at a nominal rate that
includes the expected inflation rate #°.

Many of the countries we study provide some sort of dividend relief. It is
a simple extension of the above model to adjust the estimation equation to
account for imputation systems (see, for example, Alworth, 1988). How-
ever, if the ‘new view’ (King, 1977; Auerbach, 1979; Bradford, 1981) is
correct, then dividend taxes are capitalized into the value of the firm, and
permanent changes are irrelevant for the investment decisions. For the
exercises we consider here, we rely on the ‘new view’ assumption. This
assumption simplifies the construction of the tax-adjusted g, and allows the
results across countries to be compared more easily. Of cousse, if this
assumption is incorrect, then we should expect to see less responsiveness of
investment to tax policy in countries with imputation systems, because the
variable we use would be more mismeasured. We return to this issue below.
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3. Standard approach

As a baseline, we begin by presenting estimates of the tax-adjusted g
model using standard econometric techniques employed by many previous
authors. We present this evidence for two reasons. First, resuits using a
comparable approach for all the countries are unavailable. It is an important
first step to identify whether the ‘stylized facts’, as we presented them
above, apply when a uniform method is used on data from a much larger set
of countries. To our knowledge, estimates are only available for Canada
(Schaller, 1993); Italy (Galeotti et al., 1994); Japan (Hayashi and Inoue,
1991; Hoshi et al., 1991); Spain (Alonso-Borrego and Bentolila, 1994); the
United Kingdom (Devereux and Schiantarelli, 1990; Blundell et al., 1992;
Devereux et al., 1994}; and the United States (sce the review of studies in
Cummins et al., 1994). We use firm data for Australia, Belgium, Canada,
Denmark, France, Germany, Italy, Japan, the Netherlands, Norway, Spain,
Sweden, the United Kingdom, and the United States.

Second, using these data, we analyze previous results that have implied
fow responsiveness of investment to fundamentals, such as @, and explore
whether identifiable econometric problems (e.g. weak instrumental variables
or moment restrictions) can at least in part explain the econometric
difficulties. In the next section we describe and employ two techniques that
sidestep the main problems documented here.

For the estimation, we draw from the Global Vantage database and the
tax variables we have assembled, which are both described ‘n detail in
Appendix B and in Tables 1-4. To provide a complete reference for the
history of the relevant tax parameters used to construct Q during our sample
period, Tables 1--3 report the statutory marginal corporate income tax rates,
investment tax credits and deductions, and depreciation and inventory
valuation rules for each of the countries we study (see also the description of
variable construction in Appendix B).?

Table 4 provides means and medians of some of the more important
variables in the dataset. Firm market values are reported in column 1.
Median values range from a low of $41 million (mean $99 million) for
Denmark to a high of $889 million {(mean $2174 million) for Japan. These
values are calculated converting the real market value in home country
currency to US dollars using the exchange rate at the end of the firms’ fiscal
year. As such, they will tend to reflect exchange rate effects so that if the
dollar is strong over the sample period then the foreign firms will appear

*Tabie 3 details the depreciation and i y valuation rules for the tax year 1992. For a
more complete description of the changes in these rules over the samplc period, see Appendix
B.
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larger, ceteris paribus. This effect is most distinct in evaluating the value of
Japanese firms.

Median values of tax-adjusted g range from a low of 0.273 (mecan 0.835)
for Sweden to a high of 4.10 (mean 5.50) for Japan. Note that the
tax-adjusted g is the shadow value of capital less its acquisition cost. As
such, it is comparable to g — 1 rather than ¢. The magnitudes appear
reasonable, with the exception of those for Japan, in which estimated ¢
values are large relative to those in previous studies’ However, few
comparisons are available to assess these numbers in countries other than
Japan, the United Kingdom, and the United States.

The values of the ratio of investment to beginning-of-period capital stock
median and mean are reported in column 3. The former indicate a range of
per year investment of about 85%-27% of the capital stock; the latter of
about 15%-32% ot the capital stock. The depreciation rates are reported in
column 4.

In the columns 5-9 of Table 4, we report information on five variables on
firm characteristics and performance. The median and mean ratios of cash
flow to the beginning-of-period capital stock are larger in most countries
than the ratio of operating income to beginning-ot-period capital stock. The
ratio of retained earnings to beginning-of-period capital stock is reported in
column 8. The ratio is highest in Denmark, France, the Netherlands, the
United Kingdom, and the United States. The ratio of dividends to begin-
ning-of-period operating income is reported in the final column. Firms in
most all countries appear to pay out a larger share of their earnings than
those in the United States. This finding is somewhat deceptive, however,
since the sample of firms for the United States contains a much larger
proportion of (often smaller and younger) firms that pay no dividends.

Table S5 provides four different sets of estimates of the basic @ model
using pane! data for the 14 countries in our sample. In the first row. ordinary
least squares (OLS) is used to estimate Eq. (1), after first differencing the
model to remove firm-specific fixed effects and adding year dummy vari-
ables. The second row adds the firsi difference of once-lagged cash flow, CF.
relative to the capital stock, K (i.e. CF,, /K, , ,—CF,, ,/K, , ;) as a
regressor to the specification in the first row. The third row provides the
generalized method of moments (GMM) estimates of the specification in the
first row, with the instrument set (levels of the second and third lags of O,
I/K, and CF/K) reported below the row. Similarly, the fourth row provides

*The values of tax-adjusted ¢ do not include the market value of land in the calculation of the
replacement cost of the capital stock becausc the Global Vantage dataset does not separately
report the book valuc of land for non-financial corporations. As a result, the tax-adjusted g for
Japaniese firms is larger than in comparable studies (see. for example, Hoshi and Kashyap.

1990).
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the GMM estimates of the specification in the second row, with the
instrument set reported below the row. The test of the overidentifying
restrictions and its p value is reported just below the third and fourth rows.
The test is asymptotically distributed Xi,,_p), where n is the number of
instruments and p is the number of parameters estimated.

The estimates of the coefficient on Q reported in the first row are typical
of those reported in previous studies. The estimates range from a low of
0.017 for Japan to a high of 0.124 for Denmark. Most estimates range from
0.03 to 0.06. All of the estimates are statistically significant at least at the
1% level. However, the precision of the estimates is not necessarily a
confirmation of the standard model. These estimates still imply extremely
large adjustment costs. Given the sample means of (//K) and & for
Denmark in Table 4, even the largest estimate of 0.124 implies adjustment
costs of about 70% per unit of investment expenditure.

The second row reports an OLS specification sometimes used in the
investment literature to examine the importance of internal finance (see, for
example, Fazzari et al., 1988; and Hubbard et al., 1995). The point
estimates and standard errors on @ are similar to those in the first row,
except for Denmark, in which the coefficient is nearly twice as large. The
coefficient estimates on the first difference of once-lagged cash flow are
statistically significant only for Norway and the United States. In the other
cases, the coefficients are very imprecisely estimated. In unreported results,
we also estimated the specification in the second row, replacing the first
difference of lagged cash flow with the contemporary first difference of cash
flow. In this case, for each country except Sweden, the estimated coefficients
for this term were positive and statistically significant at least at the 5%
level.

GMM estimates are reported in the third and fourth rows. In the third
row only the coefficient on Q is estimated. Compared with those reported in
the first row, the coefficient estimates are larger for nine countries, and
smaller for five countries. Only for Germany is the coefficient more than
twice that reported in the first row; only for Sweden is the coefficient less
than half thai reported in the first row. The standard errors are substantially
larger than those reported in the first row. The coefficient estimates for
Denmark, the Netherlands, and Sweden are not significant. The test of the
overidentifying restrictions is not rejected for any country.

The fourth row reports results considering the addition of the cash flow
variable. The point estimates on Q are similar to those reported in the third
row. The significance of this coefficient is not affected by the inclusion of the
first difference of lagged cash flow, except in No~way, in which the point
estimate on cash flow is twice as large as for any other country (but nearly
identical to that reported in the second row). For all countries, the
coefficient estimate is positive; for Japan, Norway, the United Kingdom,

12
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and the United States the coefficient estimates are statistically significant.
The point estimates for Japan, the United Kingdom, and the United States
are similar to those reported in previous studies using similar specifications.
As with the basic QO model, overidentifying restrictions are not rejected for
any country. Two conclusions are suggested by the estimates in Table 5.
First, estimates on @ are usually statistically significant and qualitatively
similar across countries, but imply large adjustment costs. Second, invest-
ment displays an excess sensitivity to cash flow (at least for the generally
larger firms in our sample) in only a subset of countries.

4. Alternative approaches: Focusing on tax reforms

In this section we describe the techniques we use to estimate the effects of
tax reforms on firm investment. Generally, Eq. (1) or similar formulations
kave been estimated using OLS, instrumental variables, or GMM tech-
niques, as in the previous section. However, significant measurement error
problems may bias downward the estimated coefficient on Q, leading to the
conclusion that structural variables (and their tax components) are not
statistically or economically significant. Below we provide methods that
allow us to isolate better the effects on investment of changes in Q.

We begin by considering the specification of the @ model of investment in
Eq. (1). If, because of noise trading (see De Long et al., 1990) or other
factors that may cause the stock market value of the firm to reflect factors
other than fundamentals, the econometrician observes a noisy signal of the
true fundamental O used by the firm, then the estimate of ¥ may be biased
toward zero. Suppose that tax reforms offer periods in which there is
substantial exogenous cross-sectional variation in the change in §. During
these years, an unusually large portion of the variation in the tax-adjusted @
is observable, and the signal-to-noise ratic may be much higher. An
estimate using the tax reform to isolate an observable variation in @ may
decrease the bias in the estimate of y significantly.

To assess this argument empirically, we consider two different alternative
empirical approaches. The first medifies Eq. (1) in an attempt to increase
the signal-to-noise ratio, and the second uses GMM, but modifies the
instrument set to include contemporaneous tax variables. Both approaches
will narrow the samy: period in order to focus on tax reforms.

“The first technique that follows was also used to study US pane! data in Cummins et al.
(1994), where results across many different US tax reforms were compared. Other studies in
the same spirit include Cummins and Hasset1 (1992) and Auerbach and Hassett (1991). Both of
these focused on estimating the response of US firms to shacks to their user costs caused by the
Tax Reform Act of 1986.

13
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First. we comsider a modified version of Eq. (1) which states that the
deviation of true (//K) from the value linearly predictable using information
available at time r— 1 is

(Il.l/Kl.t*l) - PI.I*I(II.I/KI.f’I) = (Qt.r - PI,I—IQi,I)y + Ei.l ” (4)

where P is a projection operator constructed from a non-tax subset of the
firm’s information set. More conveniently,

@ =W, TE,. 5)

wherte @ measures the deviation of investment from what it would have been
without the exogenous shock to the structural variable, and  measures that
shock.

If O is noisy, then it may be that estimation of Eq. (5) in a major tax
reform year offers the best opportunity for identifying v. Eq. (5) states that
the shock to investment will be proportional to the shock to the structural
variable if firms are aware of changes that cannot be predicted using the
beginning-of-period information set. During tax reforms, a large share of
that shock is a true fundamental change, rather than noise, and is easily
observable.

Using this first approach, we estimate y by constructing a cross-section of
observations of the variables in Eq. (5). We use first-stage regressions to
construct estimates of w, , and o, ,, and then pool a cross-section of these to
estimate y. The variables used in the first-stage regression are (//K),_,,
(CF/K),_,. a time trend, and a firm-specific constant.”

By expressing variables in terms of their deviations from conditional
expectations, we control for important cross-sectional heterogeneity. In fact,
this estimator can be thought of as the familiar difference-in-own-means
estimator. in which individual firm means are replaced by individual
conditional expectations.” If the true tax variable is observed, then we
ameliorate errors-in-variables problems. This approach also avoids the
crucial problem of the endogenous tax policy faced by time-series models; if
the surprises arc tax policy surprises. then the cross-sectional variation of
the tax variables on the right-hand side of Eq. (5) can be treated as
exogenous.

Firm fixed-effects are used in the first stage, where the estimates exploit

"We experimented with including additional macroccononic variables as first-stage instru-
ments. These included the price of investment goods and various interest rates. We found that
including additional variables had little effect on the results. For the reported results. we use
the parsimonious specification reported above.

"I we use only a constant term in the first-stage projection. then the estimator is exactly a
difference-in-own-means estimator. applied only in the year of the tax reform. The substitution
of firm-specific conditional expectations for firm meuns adds precision since investment is a
dynamic process. and firm means may be a poor measure of what investment would have been
at time t had there been no tax reform.
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the whole panel of data. In the second stage, we use the cross-section to
estimate the adjustment cost parameter, which is explicitly assumed identi-
cal across firms. Hence, we estimate the following model for each country-

tax-reform year:
e —

(Il.l/Kl.f I) - (li‘l/Kl.l-‘l) = :u'i + 7(Ql.l - é\r) + ei,l A (6)

where the variables with caret marks are firm-specific projections using
period ¢ — 2 information. To focus on the tax surprise we set Q equal to the
variable OT which contains twice-lagged values of non-tax variables and
contemporaneous values of the tax parameters:

G2 P11 ) .
Q,,=0T, = (1-1) . ]

In the years following substantial changes in the tax code. y should be of
the expected sign and precisely estimated if the identifying assumptions are
correct. In periods in which there were no changes in the tax code, y should
be impreciscly estimated, and, to the cxtent that we are measuring the
structural variable with significant errors, biased toward zero. In periods in
which there were changes that were part of a previous tax reform (such as
the reduction in the US corporate tax rate from 40% in 1987 to 34% in
1988). the value of y depends on whether linear projection techniques
adequately describe firms’ expectations following an initial tax reform. If
they do adequately capture expectations. y is unidentified.”

Since the second-stage estimation is simply OLS, in order to construct this
estimator, we made the additional identifying assumption that around tax
reforms we can observe ¢ used by firms when formulating their investment
decisions. In principle, this includes the non-tax elements as well. To be
especially cautious about the introduction of contemporaneous values of the
non-tax components of Q. and to highlight the variation due to tax changes.
we assume that the firm's expected value for each non-tax component of Q0
is equal to that variable’s value at the beginning of the previous period. That
is. we construct O, by combining the tax components for period ¢ and the
non-tax components for period 1 — 2. It is this variable that we forecast in
the first stage, and this variable that we use to construct the ‘surprise’. Tax
information is the only information dated ahead of vear ¢ — 2 that is included
on the right-hand side of the sccond-stage regression. For example, the
expected interest rate in 1987 is assumed to be the ycar-end rate for 1985.
Violation of the assumption concerning the observability of Q would

“The identification occurs onfy when we encounter a period in which the firm observes a
change in @ that cannor be predicted with the information in P (as. for example. during a tax
reform). I the projection measures @ perfectly, then y would be unidentified given the
definition of ¢ in Eq. (5).
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introduce into the second-stage regression the deviation of ‘trus’ @ from the
assumed Q. That is, because of the assumptions about the raa-tax part of
Q. the error term in Eq. (4) includes the term yON,, where ON, represents
the contemporaneous non-tax information in Q,. If positive shocks to a
firm’s QN, are closely correlated with the cross-section variation in the tax
variables, then the estimate of y may be upwardly biased.

The second approach we consider is based on the same basic intuition that
tax variables may allow us to measure Q more precisely around tax reforms.
If contemporaneous tax fundamentals explain an especially large share of
the “true’ variation in ( around tax reforms, then an alternative approach is
to use these as instrumental variables to overcome the measurement error
problem. In the next section we also present estimates based on this insight.
if our description of the source of the very low coefficients reported in the
previous section is correct, then both of these approaches should provide
significantly larger cstimates of .

It is important to define the tax experiments carefully. In the United
States, for exampie, the Tax Reform Act of 1986 was passed late in that
year, and it is unclear whether investment decisions made in 1986 antici-
pated these changes. To avoid such confounding timing problems we
sidestep years in which reforms occur. Using this example, we estimate a
first-stage projection equation for each firm, using data available for that
firm through 1985 and then construct forecasts for 1987, the first post-reform
year” We pay the same attention to timing for each tax change we study,
forecasting post-reform investment with information available in the year
prior to the reform, and examining effects of changes in the tax-adjusted ¢
on investment in the first post-reform year.

5. Estimation of the alternative models
5.1. Overview

In Cummins et al. (1994) we presented estimation results for the United
States for each year since 1962 and focused the discussion on the results for
the years that contained major reforms. In this paper, because we examine
14 countries, we cheoose for cach country the reform that we believe

"Pagan (1984) has shown that the second-stage parameter estimates and their standard crrors
are consistent and asymptotically efficient, respectively. when the second-stage regressors are
innovations. We require numerous assumptions to map our problem to that vesult. and, for
generality, we would prefer maximum likelihood. The likelihood function for this two-stage
estimator is not difficult to write down. but estimation would be extremely cumbersome
because of the lurge number of nuisance parametcers.
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provides the best experiment of tax reform and present results only for that
year."”

In several of the countries we study there were several changes in the
corporate tax code during the sample period. As will be clear below, where
we describe the reforms we study for each country, we consider two primary
factors when choosing the ‘best” experiment for each country. First, we
focus on large changes in the tax code, because the shocks tc @ driven by
taxes should be as large as possible in order to maximize the power of the
approaches. Secondly. the assumption that firms can observe the correct tax
variable in the year of the experiment is likely to be violated in a year in
which the corporate tax code is being reviewed. For example, if a country
legistated a change to the tax code in 1987 to take effect in 1988, but was
further reviewing the code for another reform, 1988 is not likely to be a
good year to examine the effects of the 1987 changes. The effects of further
anticipated changes might swamp the effects of previous changes.'

Table 6 summarizes the estimation results for each country using the first
of our alternative approaches. In addition. we provide estimates of the
model augmented to include firms’ cash flow, which has often been found to
be statistically and economically significant in many previous studies.”” We
describe these results for each country below.

3.2. Country results

5.2.1. Australia

In 1988, Australia reduced the corporate income tax from 49% to 39%
and depreciation allowances were tightened.

The coefficient estimates for the model using this change are reported in

""Estimates for the other years are available upon request.

"'For example. consider the user cost of capital specification from Auerbach (1983), in which
the relative price change of capital in the user cost depends on expected changes in the tax
code. This term can lead to sigrifican? fluctuations in the user cost in years prior to anticipated
changes.

¥ As discussed in the previous section, to the extent that the omitted non-fax surprise and the
included rax surprisc are positively correlated. the estimated coefficient on @ may be biased
upward. For the bias to be important, there must be a strong positive cross-sectional correlation
between the tax and non-tax news, as might happen if, for example, the firms that benefit the
most from an investment tax credit experience large positive shocks to the demand for their
product. Another concern might be that the price of investment goods would rise following the
introduction of investment incentives., However. in this case. the estimated cocfficient on Q
would be biased downward. We check for this type of bias in two steps. First. we include cash
flow in the second stage since this should change the point estimates if there is an omitted
variable present. Second. we report for comparison in Table 7 results from the second
alternative approach which uses contemporaneous tax instruments in the Q model. In almost ali
cases the results of this second approach are qualitatively similar to those of our first approach,
vielding esti 1 effects on i of ¢ much larger than those estimated in earlier
studies.
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Table 6. The first row reports the results obtained from the estimation of a
Q model using the surprises technique in Eq. (6). The coerricient on Q is
0.605, with a standard error of 0.231. This coefficient is very similar to the
one we obtained for the United States using Compustat data in Cummins et
al. (1994). As a check that the results are robust, the second panel of Table
6 reports how the results change if the shock to beginning-of-period cash
flow is included in the Q equation; the inclusion of cash flow does not alter
the conclusions, and the estimated coefficient on the additional term is
statistically insignificant.

5.2.2. Belgium

In Belgium, there were four major tax changes in the 1980s, and we
choose to study the last one. Effective in 1990, the corporate income tax was
reduced from 43% to 41%, and 39% thereafter, and the investment
deductior was phased out.

The first row for Belgium of Table 6 reports the results for 1990. The
coefficient of 1.626 on Q is the largest of the estimates in the sample, which
tend to be less than unity, but the standard error of 0.520 is large encugh so
that more reasonable values are well within a standard deviation of the point
estimate. Including cash flow does not alter the point estimate, anc its
estimated coefficient is not statistically significant.

5.2.3. Canada

Canada reformed the tax treatment of corporations significantly in the
mid-1980s. in 1985, a4 5% corporate income tax surcharge was introduced
until the end of 1986. Further reform was proposed to lower the corporate
income tax and to eliminate the ITC. Effective in 1987, the corporate
income tax was reduced from 46% to 45% and the surcharge was lowered
from 5% to 3%. The major reform was adopted to take effect in 1988,
fowering the corporate income tax rate from 45% to 38% (and from 38% to
36% on manufacturing and processing income) and retroactively phasing-out
the ITC. This suggests that 1988 is likely to be the best post-reform year in
which to apply our alternative approach.

The estimated coefficient of 0.810 on @ is large and precisely estimated.
When the shock to beginning-of-period cash flow is included. the point
estimate on () is almost unaffected, although, in this case, the coefficient on
cash flow is economically and statistically significant.

5.2.4. Denmark

Effective in 1990, Denmark lowered the corporate income tax from 50%
to 40%. This change generated cross-sectional variations for firms because
of the changing relative value of depreciation deductions.

The point estimate for the coefficient on @ is similar to that for other
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countries and the inclusion of cash flow does not affect the point estimate.
Given the relatively small sample, the standard errors are large, and the
estimated coefficient is not quite statistically significant at the 5% confidence
level.

5.2.5. France

France has enacted seven corporate tax changes since 1980. and, given the
frequent changes, it is difficult to select one year in which firms are certain
that the existing tax code would be relevant for their current decisions over
a reasonable horizon. We choose 1990, when the corporate income tax was
reduced to 37%, with a further reduction to 34% set for 1991.

For France, the point estimate of 0.756 on Q is economically and
statistically significant, and the inclusion of cash flow, which is only
marginally sigrificant, does not change the point estimate on @ or its
statistical significance.

5.2.6. Germany

Effective in 1990, Germany reduced the corporate income tax on retained
earnings from 56% to 50%; the rate on distributed income remained 36%.
In 1991, a temporary corporate income tax surcharge of 3.75% was levied,
but this was the result of the unification, which one could reasonably say was
unanticipated in 1990.

For Germany. the estimated coefficient on Q is, again, large and precisely
estimated and is not affected by inclusion of the shock to cash flow.

5.2.7. Italy

in 1992, Italy abolished the 75% deduction for local corporate income
taxes. This resulted in an increase in the corporate incom: iax from 47.8%
t0 52.2%.

For Italy, the estimated coefficient on Q is 0.663, and is statistically
significant. In addition. the coefficient does not change if the shock to cash
flow is included, and the estimated coefficient on this term is not statistically
significant.

5.2.8. Japan

In 1988. Japan changed both the tax treatment of dividends and the
corporate tax rate. The difference in the rates of corporation tax for
retained and distributed income was removed in two stages. so that by 1990
a single standard rate of 37.5% applied.

The estimates for 1982 are reported in Table 6. The estimated coefficient
on Q is 0.949, with a standard error of 0.191. The point estimate is not
qualitatively changed by inclusion of the shock to cash flow, although the
estimated coefficient on this term is economically and statistically significant.
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5.2.9. The Netherlands

The timing of the tax changes in the Netherlands is relatively convoluted.
In 1988 the corporate income tax was reduced from 42% to 33%. effective
1989. The WIR (investment tax credit) was abolished in 1988 as well,
effective in that same vear.

Despite the convolution. 1989 is the year we examine in Table 6. The
point estimate on @ is almost zero and very imprecisely estimated. The
inclusion of cash flow increases the point estimate of the coefficient on Q by
an order of magnitude, but the coefficient is still statistically insignificant.
The point estimate on cash flow is relatively large. but imprecisely esti-
mated.

5.2.10. Norway

Effective in 1992, Norway reduced the corporate income tax from 50.8%
to 28%. while abolishing existing investment allowances and reducing the
maximum rates of depreciation allowed.

The results for Norway {or 1992 are reported in Table 6. Both the point
estimate of 1.373 on Q and its standard error of 0.528 are relatively large.
When the shock to cash flow is included. the coefficient on Q changes very
little. The coefficient estimate for cash flow is very large (consistent with the
large estimates reported in Section 3). and statistically significant.

5.2.11. Spain

Spain reduced the investment tax credit from 15% to 10% in 1988. and
again from 10% to 5% in 1989.

The point ¢stimate for the coefficient on @ is large. but the standard error
is roughly the same order of magnitude as the coefficient. Including cash
flow decreases the coefficient on @ by about half. Moreover. the estimate of
the coefficient on cash flow is implausibly large. These results. as with those
for the Netherlands, are distinctly weaker than those for most other
countries.

5.2.12. Sweden

Sweden reduced the corporate income tax from 52% to 406t effective
1990, and to 30% in the years thereaftcr. Most investment reserves and
provisions were scrapped.

Thus. we choose 1990 as the year to examine for Sweden. The estimated
coefficient on Q is positive and significant. but somewhat smaller than the
coefficients for most other countries.” The inclusion of cash flow does not

“One possible explanation for the smaller coefficient is that the 1990 tax reform had a
smatler marginal cffect than that implied by our equation hecause of binding dividend
constraints. See Auerbach et al. (1993) for a discussion of this issue.
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alter the estimates of the impact of O, and the estimated coefficient on the
cash flow is imprecisely estimated.

5.2.13. The United Kingdom

The UK corporate income tax was reduced from 34% to 33% for 1991.
This relatively small rate of change is actually twice as large as it appears
since the 34% rate in 1990 was retroactively changed from 35%.

We choose 1991 as the year to examine for the United Kingdom. As in
most other cases. the coefficient on Q is statistically significant. although
somewhat smaller than the other estimates for the sample. The inclusion of
cash flow lowers the point estimate on Q siightly, and the estimated
coefficient on cash flow is statistically significant.

3.2.14. The United States

The Tax Reform Act of 1986 in the United States reduced the corporate
income tax rate from 46% to 34%. and climinated the investment tax credit.

We choose 1987 as the year to examine for the United States. The
estimated Q coefficient of 0.603 is similar to those for most of the other
countries in the sample (with the exception of Belgium. Norway. and
Spain). The inclusion of cash flow lowers the point estimate on Q somewhat,
and the estimated coefficient on cash flow is statistically significant.

5.2.15. Summary of results

We have presented estimation results for 14 countries, and found roughly
similar point estimates for 12 of the 14. The coefficient estimate on Q was
statistically significant in every country except the Netherlands and Spain,
where the point estimates were too low and too high, respectively. In both
countries the standard errors were very large. The other cstimates ranged
from fows of about 0.6 to a high of about 1.5, with every estimate within two
standard deviations of unity."” These coefficients are roughly similar to those
we reported for the United States and to those in Gilchrist and Himmelberg
(1995) who estimate the Abel and Blanchard (1986) model using US panel
data. We find evidence of residual excess sensitivity of investment to cash
flow in Canada. Japan, the United Kingdom. and the United States.”

Using the means of //K and & reported in Table 4. these estimates imply
that the adjustment costs of investment are of the order of 5%-10% per

"“The coefficient estimates are potentially biased upward if tax reforms are an indicator of
shifts in future fiscal regimes. Indeed. the countries with the largest coefficient estimates
(Spain. Norway. and Belgium) underwent relatively large fiscal restructuring. We thank
Michael Haliassos for this suggestion.

“The finding that excess sensitivity of investment to cash flow is more a charucteristic of UK
firms than of continental European firms is consistent with the careful study of Bond et al.
(1994).
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unit of investment expenditure, significantly smailer than those implied by
previous estimates, using more traditional estimation techniques (see, for
example, Summers, 1981). Adjustment costs of this magnitude imply
significant responsiveness of investment to variables affecting the marginal
cost of investment.

5.3. Results using contemporaneous tax instruments

To link the results from the standard approach reported in Section 3 to
our alternative approach, and to check that the admittedly strong identifying
assumptions applied in this approach do not skew the results, we next report
in Table 7 estimates of a second-differenced @ model using a conventional
instrumental variables (IV) estimator. The instrument set contains levels of
the second and third lags of I/K, CF/K, and the variable QT which contains
twice-lagged values of non-tax variables in Q and contemporaneous values
of the tax parameters.'®

This approach is another method that exploits our intuition that the
cross-sectional variation in tax parameters accompanying major tax reforms
provides an opportunity to test the response of investment to changes in the
net return to investing. We estimate the specification for each tax reform
year using the modified instrument set and find results broadly similar to
those from our first alternative approach (cf. Table 6). While some of the
estimated coefficients on @ are smaller than those obtained under our first
approach, they are almost always an order of magnitude larger than those
obtained in simple OLS regressions of the firm investment rates on @ (cf.
Table 5).

6. Conclusions

We use tax reforms to isolate changes in the marginal incentives to invest
in capital, and present evidence that changes in company tax policy (and, by
extension, the user cost of capital and the net return of investing) have
economically and statistically significant impacts on investment behavior in
almost every country we studied. The adjustment costs implied by the
responsiveness we observe are far more reasonable than have been found in
most previous work.

"We chose to express the instruments in levels since this has been common in the previous
literature (see. for example, Blundell et al., 1992). Since we include lags of the levels of the
instruments, there is little practical difference between using levels and differences.
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Appendix A: Derivation of the neeclassical investment model

To derive the tax-adjusted ¢ model, we begin with an expression for the
value of the firm, which in turn stems from the arbitrage condition
governing the valuation of shares (see Poterba and Summers, 1983, 1985).17
The after-tax retuwrn to the owners of the firm at time ¢ reflects capital
appreciation and current dividends. In equilibrium, if the owners are to be
content holding their shares, then this return must equal their required
return, p:

[(] - zr)(Er,l(Vi.Nl - SLN!)_V;.:)
+(]——ml)etEl.rDl.r/»l]/‘/i.r=pi.l' (A])

where i and ¢ are the firm and time indexes, respectively; E,, is the
expectations operator of firm i conditional on information available at time
t; V is the value of the firm’s equity; S is the value of new shares issued; D
represents the dividends the firm pays; z is an accrual-equivalent capital
gains tax rate; m is the personal tax rate on dividends; and @ is the dividend
received by the shareholder when the firm distributes one currency unit of
retained earnings.

"For alternative derivations. see Hayashi (1985).
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In the absence of any speculative bubbles, solving Eq. (A1) forward yields
the following expression for the market value of the firm’s equity at time ¢

L A Z(H)B.. D, =S, (A2)
soe\j=
where B, ; is the time j discount factor for firm /; and », = (1 —m,)f,/
(1 —z,). The variable 7 is the tax discrimination parameter that determines
the relative tax advantage of dividends against retained earnings. Under a
classical system of corporate taxation, @ takes the constant value of unity.
Under an imputation system, 8, = (I —¢,)~!, where c is the rate of imputa-
tion.

The firm maximizes Eq. (A2) subject to five constraints. The first is the
capital stock accounting identity:

Kl_l =(1 _al)KLI"'I + ILI"

where [ and K are investment and the capital stock, respectively, and & is
the rate of economic depreciation.

The second constraint defines firm dividends (net cash flow). Cash inflows
consist of sales, new share issues, and nst borrowing, while cash outflows
consist of dividends. factor and interest payments, and investment expendi-
tures:

D:.: = (l - Tr)[F(Kiﬂl—l’ Ni.l) - wl‘\,i‘l - C(l

[N

+ sr.l + Bl.[ - (l - WE)BI‘ 1 _pl(l - [; r)le‘

K:.r—-l)_i:—lBi‘.ul}

where 7 is the marginal corporate tax rate; F(K. N) is the firm’s production
function (F, >0, Fy, <0); C(/, K) is the real cost of adjusting the capital
stock (C, >0, C,,; >0, C <0, Cy( <0); N is a vector of variable factors of
production; w is a vector of real factor prices; B is the market value of
outstanding debt; / is the nominal interest rate paid on corporate bonds; #*
is expected infiation; p is the price of capital goods relative to the price of
output; and I is the tax benefit of investing. For example. with an
investment tax credit at rate k, I is

L=k  +20+r+%) nDEP, (s—1).

where r is the default risk-tfree real interest rate, (assumed to equal 4%),

and DEP, (a) is the depreciation allowance permitted an asset of age a

discounted at a nominal rate that includes the expected infiation rate 7°.
The third constraint restricts dividends to be non-negative:

D . =0.

The fourth constraint limits share repurchases:
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SI.IZS'

The fifth constraint is a transversality condition that prevents the firm from
borrowing an infinite amount to pay out dividends:

T-1
;im(n B:.j)B,.T=0~ v.
e Wi

To derive the Euler equation for investment, we set the derivatives of the
firm's maximization problem equal to zero at time {:

l—[:.l
(1~r,)[p,( T )+C,] =a., (A3)

El,l{ﬁi.l*l(l —GalFx— Ck)+ (1 _ai)Az,Hl} =X (Ad)

and

where A is the shadow value of an increase in firm f's capital stock (i.e.
marginal ¢) at time ¢. Eq. (A4) states that it is optimal to invest until the
return on a marginal unit of capital in period ¢ + 1 equals the cost of capital
in period ¢ + 1.

To derive the equation we estimate, we posit a quadratic adjustment cost
function:

(2] li. I :
C(I:.r' K:.r-l)=_§‘ K,.r—l e K,‘ -1 (AS)
where p is the steady-state rate of investment and « is the adjustment cost
parameter. Using eq. (AS5) and rearranging terms in eq. (A3) yields:

1:.: +_1‘ A;.:‘pl(l - l—;l)
i P 1-7, -

(A6)

Eq. (A6) is not empirically implementable since A is unobservable. If we
assume a constant returns to scale production function and perfect competi-
tion we may equate marginal g to average Q, defined for each firm as

Q;,::(Li.lvy.t-‘-B:.r_Ai.l)/K;—l » (A7)

where L is an indicator variable equaling unity if the firm is not paying
dividends and 7 if the firm is paying dividends; A is the present value of the
depreciation allowances on investment made before period ¢; and K~ is the
replacement value of the firm’s capital stock including inventories. We
estimate:
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Appendix B: Data description

The dataset we use is an unbalanced panel of firms for 14 countries from
the Global Vantage industrial database covering the period from 1982 to
1992. This database contains information on approximately 7400 companies
from 36 countries. Data for most companies are available since 1982.
Comprehensive balance sheet and income statement data are provided.
Definitions are standardized to ensure intra-company data consistency
between different accounting periods, and inter-company data consistency
within and across countries. Global Vantage does not zdijust data for
accounting differences. Instead, it provides extensive additional information
on relevant accounting standards, data definitions, and available firm-
specific disclosures to enable the user to make whatever adjustments are
necessary. Unlike the Compustat database, Global Vantage has relatively
few firm entrants and exiis, making the dataset more nearly balanced.

B.1. Firm-specific variables

The variables we used are defined as follows. To facilitate replication and
extension of our empirical results and to aid researchers in data construction
on this relatively unfamiliar dataset, we provide the data item numbers in
parentheses after each variable. Gross investment is the sum of the change
in the net stock of tangible fixed assets (76) and depreciation (11)."® A more
precise estimate of depreciation can be obtained (12), but we choose the one
above since most firms do not separately report the more precise figure. The
it.vestment variable is divided by the value of its own beginning-of-period
capital stock. Qutput is defined as net sales/turnover (1), and is also divided
by the value of its own beginning-of-period capital stock. Operating income
is defined exactly as such (14). Net income is defined as income before
extraordinary .tems (32). Total income tax is defined exactly as such (23).
Cash flow is the sum of net income and depreciation. These variables are

"*Defining gross investment as the change in the gross stock of tangible fixed assets (77) is
impracticable because that data item is frequently not reported by firms, or was not required to
be reported by firms (e.g. German firms did not report the gross stock of fixed assets until
1985). There is no data item in Global Vantage comparable to the capital expenditures data
item in Compustat.
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also divided by their beginning-of-period capital stocks. The dividend
payout rate is defined as the ratio of common dividends (36) to operating
income (defined above). We choose the above definition because it limits the
number of negative observations. We defined total debt as the sum of
short-term debt (94) and long-term debt (106). When a single stock issue
exists, the equity value of the firm is defined in the standard maaner
(end-of-year stock price multiplied by shares outstanding). When more than
one issue exists, the value of each is calculated in this way, and all the issues
are added. All variables are deflated by the country’s GDP deflator.
Firm-specific depreciation rates are constructed using the method in Cum-
mins et al. (1994). The present value of tax savings from depreciation
allowances is constructed from the tax parameters following Salinger and
Summers (1983). Finally, GDP deflators and investment price deflators are
taken from the OECD National Accounts.

B.2. Taxation variables

We use three data sources to construct the panel of tax parameters and to
learn about the relevant tax law. The primary source for current tax law is
the loose-leaf service of the International Bureau of Fiscal Documentation
(IBFD). The IBFD publishes guides to taxation in separate services for
Europe, Asia and the Pacific, and Canada. These are, respectively, Guide to
European Taxation, Volume II: The Taxation of Companies in Europe;
Taxes and Investment in Asia and the Pacific, Part II: Countries; and Taxes
and Investment in Canada. These services do not, in general, contain the
historical detail necessary to construct a time series of changes in tax law.
For that purpose,; we use the IBFD’s Tax News Service, which is a weekly
periodical containing every significant tax law change. Some of the detail in
the Tax News Service is contained in the IBFD’s Annual Report and in its
European Tax Handbook. Coopers & Lybrand's International Tax Sum-
maries and International Accounting Summaries and Price Waterhouse’s
Corporate Taxes—A Worldwide Summary provide concise and accurate
yearly descriptions of countries’ tax law. ifowever, the volumes sometimes
lack sufficiert information on the timing and detail of tax changes.

B.2.1. Corporate tax rates

Table 1 in the main text rzports the statutory masginal corporate income
tax rates for 18 OECD countries, including all of those in our sample, from
1981 to 1992. Close attention must be paid to the footnotes since no single
rate completely summarizes the wide variation in the countries’ tax systems.
Corporate income tax rates vary widely and have steadily declined over the
sample period in almost every country.
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B.2.2 Investment incentives

Table 2 in the main text reports the rates of investment tax credits and
deductions. While only a few countries provide broad-based statutory
investment incentives, all countries in our sample have investment incentives
for specific regions or industries, for certain types of business fixed
investment, or for research and development which are not reported. These
special incentives tend to be extremely complex and, in many cases, caninot
be summarized because they are essentially negotiated between the taxpayer
and tax authority.

B.2.3. Depreciation and inventory valuaiion rules

Table 3 in the main text summarizes depreciation and inventory valuation
rules. Neither ong of these sections of the tax code is easily summarized in a
table; background iniormation is provided below (see Cummins et al.,
1995). Unless otherwise noted, assets may be revalued in conformity with
the relevant tax law and stock is valued at the lower of cost or market value.

B.2.4. Australia

Depreciation of assets is calculated on the cost price and the useful life of
the assets (which before 1991 was estimated by the tax authority), which the
taxpayer estimates based on the statutory definition. The tax authority
continues to publish recommended depreciation rates which the taxpayer
may elect over estimating usefui life. Plant and machinery may be depre-
ciated on either a straight-line (SL) or declining-balance (DB) basis. In the
absence of a formal election for the SL method, the DB method is used.
Most assets acquired after 1992 are depreciable by reference to a six-rate
schedule, with useful lives ranging from three to more than 30 years and DB
rates ranging from 10% to 60%. SL rates are two-thirds of DB rates. Assets
may be depreciated at a lower rate at the option of the taxpayer. Assets with
an effective life of less than three years or low cost assets may be
depreciated immediately. Structures may be depreciated at 2.5% per year if
construction commenced after September 1987, 4% if construction com-
menced between August 1984 and September 1987, and 2.5% if construc-
tion commenced before August 1984. The period over which the deprecia-
tion may be claimed is 40 years for structures subject to the 2.5% rate and
25 years for structures subject to the 4% rate.

For valuation of stock, the tax authority accepts average cost (AC),
standard cost (SC), specific identification (SI), and first-in—first-out (FIFQO).
Last-in-first-out (LIFO) and base-stock methods are not allowed.

B.2.5. Belgium
Depreciation of assets is calculated on the cost price and the useful life of
the assets and is allowed as of the financial year in which they were acquired
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or produced and must be applied every year. The law allows only SL and
DB methods. SL is the normal method. The depreciation periods and the
corresponding rates are normally fixed by agreement between the taxpayer
and the tax authority, although for certain assets the rates are set by
administrative ruling (e.g. commercial buildings 3%; industrial buildings
5%; machinery and equipment 10% or 30%; rolling stock 20%). DB is
optional, as is a combination of both methods—if in a certain year the
amount of depreciation computed by applying DB is lower than that
computed according to SL, then a company can switch to the latter method.
Accelerated depreciation (AD) is available for certain assets based on
administrative ruling (e.g. ships and scientific equipment).

The tax code does not contain special provisions for the valuation of
stock. The tax authority therefore requires that the stock be valued at cost
or market value, whichever is lower. As for methods, AC, Sl. FIFQO, and
LIFO are accepted but the base-stock method is not.

B.2.6. Canada

The capital cost allowance system groups depreciable assets into various
classes (similar to the method used in the United States). Each class is
depreciable at a specific rate, generally on a DB basis. In the year of
acquisition, only half the normal rate may be claimed on that asset. The
depreciation allowances are elective, allowing the taxpayer to claim any
desired amount (subject to the maximum). The following sets cut some of
the more common types of depreciable assets with the applicable DB rates:
structures 4%, machinery and equipment 30%, and autos and computers
30%. Asset revaluation is not allowed.

Permissible inventory valuation methods include AC and FIFQ. In some
circumstances, the iax authority will accept the SC method. The LIFO
method is not accepted.

B.2.7. Denmark

SL depreciation for business structures is permitted. For most types of
buildings the depreciation rate is 6% of cost during the first 10 years, and
2% thereafter (a iower rate of 4% and 1% is applied to service buildings.
and a higher rate of 8% and 4% to building installations). Between 1982 and
1990 the depreciable base was adjusted annually for inflation. For equip-
ment DB depreciation is allowed on a collective basis. The rate may be
chosen by the taxpayer but may not exceed 30% in any year. Tax
depreciation is not aliowed for accounting purposes.

The AC, SI, FIFO, and SC methods are considered appropriate; LIFO is
acceptable but rarely used.
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B.28 France

Depreciation is normally computed by the SL method. However, the law
provides for other methods. namely DB and AD. The SL method may be
applied without restriction. The rates are computed by dividing the expendi-
ture by the estimated useful life of the assct as determined in accordance
with accepted business practice. Taxpayers may opt for a varying deprecia-
tion rate based on a different useful life estimation, but this will be accepted
only if the difference is within 20% of customary practice. The DB method
is allowed on a more limited scaie. It may not be applied to assets whose
useful life is less than three years nor to many classes of assets. The rate is
computed by multiplying the rate of SL depreciation by 1.5 if the useful life
is three or four years, by 2 if the life is five or six years, and by 2.5 if the life
exceeds six years. AD in the form of an initial deduction is available for
certain assets (e.g. environmental protection equipment). Only limited asset
revaluation is permitted.

The FIFO and AC methods are usually used. The LIFO method is not
generally permitted except when used in consolidated financial statements.

B.2.9. Germany

Systems of depreciation allowed by law are the SL, DB, and certain other
methods (e.g. sum of the years’ digits). A switchover from DB to SL is
permitted, but not vice versa. The rates of depreciation for buildings are set
out in the law and for other assets in the official recommended tables (over
90 tables) that are issued by the various tax authorities. The taxpayer may
deviate from them in individual cases on reasonable grounds. For business
structures, the annual SL rate is 4%. The corresponding DB rates are: 10%
for the first four years, 5% for the following three years and 2.5% for the
remaining 18 years. For fixed assets a general table applies SL rates of 10%
for machinery, 20% for office equipment, 10% for office furniture, 20% for
computers, and 20% for motor vehicles. If the assets are depreciated
according to DB, then the annual rate is limited to three times the SL rate
with an allowable maximum of 30%. AD is allowed for certain special assets
(e.g. those in development areas or private hospitals) and if justified by
excessive wear and tear. Asset revaluation is not allowed.

From the assessment year 1990, LIFO is allowed. AC and SI are typical
methods; FIFO is not allowed unless it approximates actual physical flows.

B.2.10. Italy

Depreciation of tangible assets is permitted on a SL basis. Depreciation is
determined by applying the coefficients established by the tax authority,
reduced by half for the first fiscal year. These coefficients are established for
categories of assets based on mormal wear and tear in various productive
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sectors (rates for structures vary from 3% to 7%, and for machinery and
equipment from 20% to 25%). AD is also allowed. In addition to normal
depreciation, the deductible amount may be increased by 200% in the year
in which the asset is acquired and in one of the following two years.
Moreover, normal depreciation may always be increased ‘n proportion to
more intense use of the asset (intensive depreciation). The amount of
depreciation may be less than normal depreciation, and the difference may
be spread over subsequent fiscal years. Only limited asset revaluation is
permitted.

Any system of inventory valuation is permitted provided it is not less than
if the LIFO method is used.

B.2.11. Japan

The amount depreciable on assets per year is computed on the assumption
that their salvage value is 10% of the acquisiticn cost. However, companies
may claim depreciation until the residual value of the asset reaches 5% (i.e.
up to 95% of acquisition costs). The statutory useful lives of assets are
prescribed by the tax authority. They range from 4 years (for motor
vehicles) to 65 years (for office buildings). Special depreciation is available
for assets subject to abnormal wear and tear and duc to extraordinary
circumstances. AD is also available for designated assets and industries (e.g.
environmental protection equipment and ships). Initial-year depreciation
rates range from 8% to 30%, and further AD can follow. Asset revaluation
is not allowed.

For valuation of stock, the tax authority accepts AC, SI, LIFO, and
FIFO. The method should be applied consistently and not distoit the
computation of the income of a corporation.

B.2.12. The Netherlands

Depreciation of assets is compulsory whether the company is profitable or
not. Assets with a low cost can be fully depreciated in the year of
acquisition. Ail systems of depreciation ~re permitted provided that the
system is in accordance with sound business practices and that it is
consistently applied. This means that changes in the system wiil not be
allowed when a change is made just for tax purposes. Depreciation is based
on historic cost price, useful life, and the salvage value of the asset. No
official guidelines for depreciation exist. In practice, the rates are agreed
between the taxpayer and the tax authority.

Under the sound business practice principle, many systems of inventory
vaiuation are allowed (e.g. LIFO, FIFO, or base-stock methods). The
system must be applied consistenily.
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B.2.13. Norway

The DB micthod of depreciation is mandatory. The 1992 tax reform
influenced the system of depreciation by changing the division of business
assets into a smaller number of classes and by generally reducing the
maximum rates allowed. Depreciable assets arc divided into eight classes
(maximum rates follow in parentheses): (1) office machines (30%). (2)
goodwill (30%). (3) motor vehicles (25%). (4) equipment {(20%), (35) ships
(20%). (6) aircraft (209%). (7) industrial structures (5% ). and (8) commercial
structures (2%). Assets in classes 1-4 are written down on a collective basis;
classes 3-8 are depreciated individually. AD for ships. aircraft. and certain
stru ‘tures has been abolished as of 1992. Assets with an estimated life of Jess
than three years and low cost assets may be depreciated immediately.

The FIFO method must pe used for inventory valuation.

B.2.14. Spain

Depreciation is allowed on all tangible and intangible fixed assets on the
basis of their normal useful life. Depreciation may be calculated by the SL
method. In certain cases (e.g. indusirial machinery and computers), the DB
method is permitted. Rates for depreciation are contained in official tables.
Examples of general maximum SL rates follow (with the minimum rate
following in parentheses): industrial structures 3% (2%). commercial struc-
tures 2% (1.33%), machinery 8% (3.6%), tools 209% (12.5%), office
furniture 10% (6.67%), computers 25% (16.7%). and motor vehicles 14%
(9.1%). Assets intensively used may be depreciated at a maximum rate
increased by 33% for each additional shift. Under the DB method, the
annual depreciation rate is increased by 50% (if the useful life is less than
five years) or by 100% (if the useful life is five years or more). The tax
authorities can accept, at their discretion, special AD (or even free
depreciation) for certain assets and industries. Asset rcvaluation is not
permitted.

Accepted methods for inventory valuation are AC (in practice, the
generally applied method) and FIFO. The LIFO and base-stock methods are
not accepted for tax purposes.

B.2.15. Sweden

Machipery and equipment are normally depreciated by thz DB method.
The maximum depreciation allowance is 30% of the aggregate book value of
all assets at the beginning of the tax year, plus the cost of assets acquired,
less the amount received for assets sold during the year. Should a SL
depreciation of 20% per year on all assets result in a lower book value in
any year, the annual depreciation may be increased correspondingly. If the
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taxpayer can prove that the real value of machinery and cquipment is lower
than that resulting from the above-meniioned depreciation methcds. then
the depreciation may be allowed in an amount resulting in the value. Assets
with a useful life not excceding three years and low cost assets may be
depreciated immediately. For buildinzs, only the SL method is permitted. In
general, depreciation is based on cost and useful life. The rates vary
between 1.5% and 5% per year as agreed by the taxpaver and the tax
authority.

Prior to 1991. inventories were frequently carried at an amount lower
than the maximum amount permitted by the lower of cost or market value,
due to tax incentives. In determining inventory valuation, the FIFO method
should be applied.

3.2.16. The United Kingdom

Industrial structures are eligible for 4% annual depreciation on the SL
method. There arc no allowances for commercial structures. Plant and
equipment (which has a relatively widc meaning) is eligibic for 25% annual
depreciation on tisc DB or SL method.

FIFO. AC. or any similar method is allowed. LIFO is not acceptable.
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