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The rate of net capital formation in the U.S. has declined very
substantially. This decline has been associated with a sharp

fall in the after tax return to investors in the corporate sector.

Increasing the share of output devoted to business capital
formation would not have a large effect on the rate of productivity
growth, inflation or employment. However, it would contribute
substantially to intertemporal economic efficiency. The welfare
gains achievable through investment incentives approach $100

billion.

Measures to spur investment are likely to have substantial
effects. The lags are, however, very long. For example, it
is estimated that the elimination of capital gains taxes would
raise the capital stock by 29 percent in the long run, but by

only 4 percent within five years.

Through judicious design of tax policy, it is possible to spur
investment with only a small revenue cost. It is crucial to
take account of the effect of anticipated policy on the level
of investment. Traditional Keynesian econometric approaches

are ill-suited to this goal.
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Introduction

The proposition that the level of business fixed investment
in the United States should be increased commands almost universal
support. All three Presidential candidates and both major party
platforms advocate measures to spur private capital formation.
Increasing the rate of investment is widely seen as a panacea
for a variety of economic problems including'inflation, de-
clining productivity, and the fall of the dollar. While
there is agreement as to the inadequacy of business fixed invest~
ment, there is little agreement as to the causes of the shortfall.

For example, in the most recent Proceedings volume of the American

Economic Review, Alan Blinder (1980) concurs with Robert Hall that

"The principal source of inadequate capital formation has been
our failure to do anything about recessions, not our active use
of anti-investment stimulative policies," while Martin

Feldstein (1980) argues that the interaétibn of inflation

and taxation accounts for much of the decline in corporate capital
accumulation that has taken place over the last decade.

This paper overviews the issues connected with
the relationship between tax policy and corporate investment. In
the first section post-war trends in capital forma-
tion and corporate sector profitability are examined. While the
share of gross investment in GNP has remained almost constant,
the rate of net productive investment expressed as either a

fraction of GNP or of the capital stock has fallen sharply during



the 1970's. This decline has been associated with a substantial
fall in the market price of corporate capital and the after-

tax rate of return to investors in the corporate sector. The
reduction in after-tax returns to corporate investors, while
partially related to a fall in the pre-tax rate of return on
capital, is in large part due to the interaction of inflation anéd
our non-indexed tax system.

The second section presents a cautious view of the social
gains from increased corporate investment. Even a large in-
crease in net business investment would not be sufficient to
offset more than a small part of the productiVity slowdown.
Given a fixed path of monetary policy, tax reductions to spur
investment are likely to increase rather than reduce the rate
of inflation. The real payoff from increased investment, it
is argued, comes from the very favorable terms of trade between
consumption today and tomorrow. Foregoing a dollar today leads
to an increase in potential consumption of two dollars only seven
years hence. At these rates, most persons would find more in-
vestment attractive.

Traditional econometric studies of the relationship between
tax policies and investment are reviewed in the third section.
It is argued that the type of investment equations embodied 1in
most large scale econometric models do not offer any meaningful

guidance as to the effects of tax policy on investment. Since



output is traditionally held constant, the capacity effects of
increased investment cannot be captured in these formulations.
Of equal importance, the usual approach yields results which are
very inconsistent with the assumption that expectations are
rational. As an example of the misleading nature of standard
econometric investment equations, the role of general expansionary
policy as a device for Spurring investment is considered. It is
argued that as long as one accepts the view that there is no long
run Phillips curve tradeoff, it is not possible for the level of
general stimulus to have any effect on the long run growth of the
capitainstoék; The accelerator does not offer a useful route to
increasing corporate investment.

An alternative methodology for viewing corporate investment
incentives is presented in the fourth section. It is shown that
an asset price approach to evaluating investment incentives circumvents
the difficulties inherent in traditional investment equations and
avoids the "Lucas critique" of being unstable across changes in
policy regimes. The effects of various tax policies on investment
are analyzed using this approach. It is argued that through judi-
cious policy choices substantial stimulus to investment can be
achieved without any large revenue cost to the government.

The fifth section assesses the argument that tax incentives for
business investment will be "crowded out" by increased interest rates.

It is argued that such business tax incentives can only spur in-



vestment if the supply of savings flowing to the corporate sector

is increased. This can occur in one of two ways. An increase in

the after tax rate of return may raise the savings rate. Alter-
natively, it may lead to an increase in the share of wealth allo-
cated to the corporate sector. Both of these mechanisms are examined
briefly. The paper concludes by discussing the appropriate macro-

economic policy mix to accompany business tax reductions.



I. Investment and the Performance of the Non-financial LCorporate

Sector

This section examines trends in the rate of non-financial
corporate investment and profitability during the post-war
period. The focus here is on corporate capital formation because
its alleged deficiencies have received the most attention and it
is most plausibly influenced by tax policies. It is important
to recognize, however, that corporate investment makes up only
about 60 percent of the total. About 25 percent of investment
is residential and the remainder is done by non-corporate business.
The trends illustrated here hold for total business investment as
well. There have been rather divergent movements in the rate of
residential investment and the v&luation of housing capital. These

are examined in the paper's final section.

Trends in the Rate of Corporate Investment

Various measures of the rate of non-financial corporate
capital investment are displayed in Table 1. The type of measure
usually relied on, a comparison of gross investment with gross
output, ié shown in Table 1. It has been surprisingly con-
stant throughout the 1951-79 period, and has been close to its
long term average during the last decade. However, focusing on
gross investment may be very misleading. The key variable for

economic performance is the rate of growth of the capital stock.



TABLE 1

ALTERNATIVE MEASURES OF THE RATE OF NON~-FINANCIAL
CORPORATE INVESTMENT

Pollution Ad- Pollution Ad-
Gross I Net T justed Net I justed Net I

Year Y Y Y K

1951 0.138 0.045 0.045 0.043
1952 0.134 0.038 0.038 0.036
1953 0.138 0.042 0.042 0.041
1954 0.137 0.034 0.034 0.031
1955 0.136 0.039 0.039 0.038
1956 0.146 0.047 0.047 0.045
1957 0.146 0.044 0.044 0.041
1958 0.131 0.021 0.021 0.018
1959 0.124 0.022 0.022 0.021
1960 0.131 0.030 0.030 0.028
1961 0.128 0.025 0.025 0.024
1962 0.129 0.033 0.033 0.032
1963 0.125 0.031 0.031 0.032
1964 0.130 0.039 0.039 0.041
1965 0.141 0.053 0.053 0.057
1966 0.146 0.059 0.059 0.064
1967 0.139 0.049 0.047 0.050
1968 0.136 0.047 0.045 0.048
1969 0.138 0.048 0.046 0.048
1970 0.133 0.037 0.034 0.034
1971 0.129 0.032 0.027 0.027
1972 0.128 0.035 0.029 0.031
1973 0.135 0.043 0.036 0.039
1974 0.140 0.040 0.033 0.033
1975 0.123 0.016 0.009 0.008
1976 0.120 0.017 0.010 0.010
1977 0.127 0.027 0.021 0.021
1978 0.12¢4 0.028 0.022 0.024
1379 0.127 0.032 0.025 0.027
51-54 0.137 0.040 0.040 0.038
55-59 0.137 0.035 0.035 0.032
60-64 0.129 0.037 0.031 0.031
65-69 0.140 0.051 0.050 0.053
70-74 0.133 0.037 0.032 0.032
75-79 0.124 0.024 0.017 0.018
51-79 0.133 0.036 0.034 0.03¢4

Note: All figures refer to the non-financial corporate sector.
Pollution adjusted net investment is calculated on the
assumption that the share of pollution control is non-
financial corporate investment.




This depends on net investment rather than gross investment.
The rate of net investment as a fraction of gross corporate
product has declined quite sharply in the last decade as

shown in column 2.l While it averaged 0.036 over the entire
1951~79 period, it averaged only 0.024 during the 1975-79
recovery period. This corresponds to a reduction of more than
one-third in the rate of net capital formation.

There is a second important issue involved in assessing
investment performance during the 1970's. Regulatory require-
ments imposed in order to protect the environment and workers'
safety have forced firms to engage in capital investment. This
investment does not add to the productive (in terms of measured
output) capital stock. Hence, it should not be included in
assessing changes in capacity expanding investment.“ Data is
available from the Department of Commerce on the share of in-
vestment outlays devoted to pollution control but not to occupa-
tional safety. These outlays have risen sharply during the 1970's.

In columns 3 and 4, net investment excluding pollution
control expenditures is expressed as a fraction of gross corp-
orate output, and of the corporate capital stock. They show
very pronounced declines during the 1970's. The rate of growth
of the non-financial corporate sector's capital stock averaged
only 2.5 percent during the 1970's compared with 3.9 percent
during the 1951-1969 period. A similar pattern is exhibited

by the data in column 3. The evidence suggests that the rate



corporate capital formation has declined Dby almost 50 percent in the
1970's. This conclusion would be strengthened if account were

taken of occupational safety investment expenditures, and the

more rapid depreciation of the capital stock, which has occurred

due to rising energy prices.

Even casual inspection of Table 1 shows that the state of
the business cycle has a large impact on the rate of corporate
investment. The rate of investment by any of the measures peaks
in the boom years of the mid-60's, and reaches its low in 1975.
In assessing the long term trends which should guide tax policy,
it is useful to abstract from cyclical factors. This is done
by calculating the cyclically adjusted rates of investment shown
in Table 2. The cyclical adjustments are based on regression

equations of the form:

= + I
Rt ao alRUMMt + a2RUM'It_l + ut

where Rt is the rate of investment, and RUMMt is the married-

male unemployment rate which is used as a cyclical indicator.

The cyclically adjusted investment rate Rt is calculated as:

Rt = Rt - cJLl(RUMMt - ROMM) - QZ(RUMMt—l - RUMM)



TABLE 2

CYCLICALLY ADJUSTED RATES OF INVESTMENTa

Pollution Ad- Pollution Ad-
Gross I Net I justed Net I justed Net I
Year Y Y Y K
1956 0.143 0.042 0.042 0.039
1957 0.144 0.041 0.041 0.037
1958 0.136 0.038 0.038 0.039
1959 0.132 0.032 0.031 0.030
1960 0.135 0.037 0.037 0.036
1961 0.134 0.041 0.041 0.041
1962 0.135 0.041 0.040 0.040
1963 0.127 0.034 0.034 0.035
1964 0.130 0.037 0.037 0.038
1965 0.138 0.046 0.046 0.049
1966 0.140 0.047 0.047 0.050
1967 0.131 0.035 0.033 0.034
1968 0.127 0.029 0.029 0.030
1969 0.129 0.031 0.029 0.029
1970 0.127 0.029 0.026 0.026
1971 0.128 0.032 0.027 0.027
1972 0.128 0.033 0.027 0.028
1973 0.131 0.036 0.028 0.030
1974 0.136 0.035 0.028 0.027
1975 0.128 0.033 0.027 0.030
1976 0.130 0.032 0.025 0.027
1977 0.132 0.034 0.028 0.029
1978 0.125 0.027 0.021 0.022
1979 0.125 0.028 0.021 0.022
56-59 0.139 0.038 0.038 0.036
60-64 0.132 0.038 0.038 0.038
65-69 0.133 0.038 0.037 0.038
70-74 0.130 0.033 0.027 0.028
75-79 0.128 0.031 0.024 0.026
T 56-79 0.132 0.036 0.033 0.033

aSource as described in the text.



It corresponds to the rate of investment which would have taken
place if the unemployment rate had been at its mean level.

The results show that the decline in net non-pollution control
vestment in the 1970's is not a cyclical artifact. The share of
corporate product (column 3) going to this source on a cyclically
adjusted basis has declined from 3.8 percent during the 1956-1959
period to 2.5 percent during the 1970's. Thus, the decline in
investment is almost as great on a cyclically adjusted basis
as on a cyclically unadjusted basis. This conclusion also holds
for the other measures of the investment rate. The conclusion
that the 1970's have witnessed a large reduction in investment,
inexplicable on the basis of cyclical factors, appears almost
inescapable. Below we examine some possible underlying causes

including the rate of profit and the extent of capital taxation.

Trends in Corporate Profitability

The data in Tables 1 and 2 illustrate the declines in in-
vestment. Table 3 shows how various indicators of corporate
profitability have evolved over the last 25 years. The first‘
column shows the pre-tax rate of profit of the corporate sector.
While the rate of profit has declined somewhat in the 1970's
it appears to have been fairly constant at about 10 percent over
the entire period. The second column shows the total tax rate
on corporate capital arising from the combihation of federal and

state taxes at both the corporate and individual levels. A fuller



TABLE 3

CORPORATE SECTOR PROFITABILITY

Ratio of
Total Rate Total Real Net Market Value of
of Return? Effectiveb Rate of b Replacement Cost
Year ] Tax Rate Return of Net Assets
1955 13.2 66.5 4.4 0.92
1956 11,4 72.4 3.2 0.92
1957 10.5 71.7 3.0 0.85
1958 9.0 70.7 2.6 0.87
1959 11.2 67.3 3.6 1.04
1960 10.4 66.5 3.5 1.02
1961 10.3 66.4 3.5 1.14
1962 11.7 61.5 4.5 1.09
1963 12.4 60.6 4.9 1.20
1964 13.4 56.2 5.9 1.29
1965 14.5 55.1 6.5 1.35
1966 14.5 56.0 6.4 1.20
1967 13.0 56.4 5.7 1.21
1968 13.0 62.6 4.9 1.25
1969 11.7 67.3 3.8 1.12
1970 9.6 70.5 2.8 0.91
1971 10.0 67.7 3.2 1.00
1972 10.38 62.5 4.1 1.07
1973 10.5 70.1 3.1 1.01
1974 8.2 90.1 0.8 0.75
1975 8.6 72.4 2.4 0.71
1976 9.5 68.1 3.0 0.80
1977 9.7 68.3 3.1 0.73
1978 9.7 72.2 2.7 0.68
1979 9.1 74.5 2.3 0.65
Sources:

2 Feldstein and Poterba, "State and Local Taxes and the Rate of
Return on Non-Financial Corporate Capital," NBER Working Paper
#508R, p. 10.

b Ibid., p. 23

€ Economic Report of the President, 1980, Table B-85.



discussion of the calculation of these effective tax rates is
contained in Feldstein and Summers (1979) and Feldstein and
Poterba (1980). These data clearly show a very pronounced
increase in the taxation of corporate capital during the 1970's.
The tax rate has risen from 55.1 percent in 1965 to 74.5 percent in 1979
This increase in taxes has largely been the result of in-
flation.  Inflation increases the taxation of corporate capital
in three ways. Thertwo most imporfant are historical depreéiation
which added over $25 billion to corporate tax liabilities in
1979, and the taxation of nominal inventory profits which raised
corporate tax liabilities by over $30 billion in 1979.5 In addition,
the taxation of nominal capital gains is estimated to have imposed
a tax burden of over $10 billion. It is frequently argued that
these effects are offset by the fact that corporations can deduct
nominal interest payments for tax purposes. This gain to corpora-
tions, however, is itself almost completely offset by the in-
crease in individual taxes on nominal interest. Feldstein and
Summers (1979) show that in assessing the total tax burden on
corporate capital, the taxation of nominal interest nets out
and can be neglected.
The after tax rate of return on corporate capital is dis-
played in the third column. In the late 1970's it fell

to only about one-half of its level during the late 1960's.
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From columns 1 and 2 it can be seen that over half of this fall
can be attributed to increased taxes rather than to a decline in
the pre-tax rate of return. This suggests that it may be tax-
ation more than any decline in the return to capital which has
accounted for the 1970's investment slowdown.

The values of Tobin's q ratio of the market value of the
capital stock to its replacement cost are shown in column 4.
The large decline in the value of q during the 1970's of course
stands out. It is noteworthy that the 50 percent fall in g from
the late 1960's almost exactly parallels the fall in the net
return to corporate capital shown in Table 3. It appears that
a significant portion of the fall in the total market valuation
of corporate capital can be attributed to the extra tax burdens
imposed by inflation. If one accepts a "q" theory of investment
of the type discussed in section IV, this provides further support
for the hypothesis that increased taxation has been an important
cause of the decline in investment which has taken place during
the 1970's. Before examining the data bearing on this question,

we turn in the next section to an analysis of the potential social

gains from increasing the rate of investment.
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II. The Gains From Increased Investment

This section examines the potential social gains from tax
policies deéiéﬁed to incréase corporate investment. The arguments
which have received the most popular attention, those linking
investment to productivity, inflation and unemployment, are
examined first. It is shown that none of these considerations
‘provide a strong case for investment tax incentives. A case
for reducing the tax burden on corporate capital is then developed

in terms of micro- and macro-intertemporal economic efficiency.

Investment, Productivity and Growth

The poor performance of productivity in recent years has
often been attributed to the low rate of growth of the capital
stock. It is argued that increasing the rate of investment could
have a large effect on the rate of growth over the next decade.
This prospect seems unlikely. Prominent studies of the product-
ivity slowdown, Denison (1979), Norsworthy, Harper and Kunze (1979),
show that even after full account is taken of the decline in
capital accumulation, most of the productivity slowdown cannot
be explained. The limited potency of increased investment in
spurring productivity growth can be illustrated by a simple
calculation.

Consider an economy which evolves according to the following

model:
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Y, = KiLt""‘ (la)
Ke = (1-8)K 4 + I, 4 (1b)
Ty = 8K _q + vY, (1c)
L, = (l+g)1'_.t__l (14)

Equation (la) is a standard Cobb-Douglas aggregate production
function. Since the variable Y is to be interpreted as net output,
it is plausible to take a = .15 in using the model to interpret
U.S. economic performance.6 The second eqguation (1lb) describes
the éccumulation of capital in the standard way. In the cal-
culations reported below, it is assumed that § = .08. Equation
(lc) specifies that net investment is a constant fraction (y) of
net output. This figure has averaged about 4.5 percent7 over the
last two decades for the U.S. non-financial corporate sector.
The final equation specifies that the effective labor force grows
at rate g. 1In the calculations below g is taken to equal .03.

It i; épbarent the model has a éteady state with a ”
capital output ratio of 1.5, and a rate of return on capital of
.10. This is qﬁite realistic. As shown in Table 3, the pre-tax

rate of return on corporate capital averaged 9.6 percent over the

last decade.



-13-

The 1979 capital-output ratio was 1.48. By simulating the model
it is possible to examine the effects of an increase in the share
of output devoted to net investment. This is done in Table 4
which shows the rate of growth of output under alternative in-
vestment policies.

The limited potency of increasing investment to spur growth
emerges clearly. Even a doubling of the share of output devoted
to net investment would increase the economy's rate of growth
by only 0.3 percent per year over the next decade. The long
run gains are even smaller. In steady state the rate of growth
is independent of the investment rate. The effects of more
feasible increases in the rate of investment are much smaller.
Increasing the share of net investment by one-third would only
raise the growth rate of productivity by about 0.1 percent per
year over the next decade.

This calculation has assumed that all technical change is
disembodied-~that is, independent of the accumulation of capital.
It might be argued that instead technical progress is embodied
in new capital goods, so that an increase in the rate of invest-
ment raises productivity by speeding the introduction of new
technology. The model can easily be modified to take account of
this possibility by allowing technical change to affect the growth
of the effective capital stock rather than the effective labor

force. That is, the model becomes:



TABLE 4

THE RATE OF GROWTH OF OUTPUT
UNDER ALTERNATIVE INVESTMENT POLICIES

Years Y=.045 ¥y=.060 y=.075 ¥y=.090
0 -5 3400 3.10 3.20 3.30
6 - 10 3.00 3.11 3.22 3.31
11 - 20 3.00 3.09 3.17 3.24
21 - 30 3.00 3.07 3.13 3.17

Note: These values are calculated from the model specified in
equations (la-d).
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- arl=a
Y. = KEFF_ N (2a)
KEFF, = (1+g)t'11: + (1-8)KEFF (2b)
t -1 St-1
Ry = It_.l + (1=K, _, (2¢)
I, = 8Ky 1+ vY, (2d)
Lt = (l+n)Lt_l (2e)

where g is now to be taken as the rate of embodied technical
change and n the rate of population growth. For the U.S. economy
it seems reasonable to take n = g = .015.

The results of simulating this model for alternative values
of y are displayed in Table 5. They indicate that assuming that
technical change is embodied does somewhat increase the estimated
potency of increased investment. Even so, a doubling of the share
of output devoted to net investment only raises the productivity
growth rate by .6 percent over the first decade. This calcula-
tion surely is an overstatement since at least some technical

change is disembodied.



TABLE 5

THE RATE OF GROWTH OF OUTPUT
UNDER ALTERNATIVE INVESTMENT POLICIES

WITH EMBODIED TECHNOLOGICAL CHANGE

Years ¥=.045 y=.060 y=.075 y=.090
0 -5 3.00 3.21 3.40 3.59

6 - 10 3.00 3.14 3.25 3.36

11 - 20 3.00 3.10 3.16 3.23

21 - 30 3.00 3.06 3.11 3.15

Note: These values are calculated from equations (2a-e).



-15-

The conclusion of this analysis, that every large increase
in the rate of investment will have only a minor effect on pro-
ductivity, may at first seem surprising. However, they are in
line with most previous research. One of the striking discoveries
of the "growth accounting" literature dating from Solow (1958)
has been the unimportance of capital accumulation as a factor
accounting for increasing affluence. Estimates of the sources
of inter-temporal and international differences in productivity,
0.8, Denison (1979) have consistently found that capital in-
tensity plays only a minor role. The major factors appear to
be human capital, and technological progress. It is little
wonder, therefore, that increasing capital accumulation is not
likely to have major effects on productivity growth.

Proponents of the view that increased investment would
yield large output gains frequently point to the apparently
high correlation across countries between capital formation and
growth. It is possible that this is because high rates of capital
formation spur research, or give rise to "learning by doing" effects.
If so, conventional analyses may underestimate the gains from in-
creased investment. However, it seems more plausible that causality
runs the other way and high savings rates are caused by rapid
technological progress. This implication flows naturally from

the standard Life-Cycle Hypothesis.8
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Investment and Inflation

It is difficult to know how to frame the question of the
effects of policies to éncourage investment on the rate of infla-
tion. The outcome of such policies. obviously depends on what
other concurrent policy choices are made. We begin by considering
the effects of measures to eéncourage investment holding the rate
of growth of money constant,

| Unless there is a change in the velocityfog‘money, the effect
of increased investment on the rate of inflatioﬁ is just the nega-
tive of its impact on the growth rate of real output. The cal-
culations in the pPreceding section suggest that this is likely

to be only a small effect on the order of several tenths of a

percentage point per year.

An investment oriented tax cut will raise the net after tax
returns available on stocks and bonds. This will reduce the demand
for money, thereby increasing velocity and tending to raise the price

level. Suppose, for example, that an investment stimulus raised

the yield to bond holders by one percentage point. Assuming

an initial interest rate of 10 percent, and an interest elasticity
of money demand of only .25, the price level would have to rise

by 2.5 percent beyond normal inflation to restore asset market

equilibrium. This inflationary pressure is much greater than
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the deflationary force from increased productivity growth. Hence,
the net effect of an investment oriented tax cut is likely to be
a short run increase in the rate of inflation unless the rate of money
growth is reduced at the same time.

Of course, it might be argued that the gain from pro-investment
policies would occur because they would facilitate the deceleration
of money growth. This depends on the exact nature of the assumed
wage-price dynamics. Essentially the argument is that pro-

ductivity growth is like a favorable supply shock. A one-

time shock by reducing past inflation may moderate wage demands
leading to further reductions in inflation. This argument depends
on the implausible premise that workers are not able to obtain
higher real wages when increased capital intensity raises their
productivity. It also suggests that any measure (e.g., cutting
sales taxes) which reduces prices will reduce long run inflation.
Hence, it does not single out increased investment incentives as
the way to fight inflation.

In sum, it does not appear that tax policies to spur invest-
ment are likely to reduce the rate of inflation. This proposition

is true a fortiori if account is taken of their effects on aggregate

demand and the government deficit.
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Investment and Employment

There is no reason to favor investment oriented policies
as a vehicle for encouraging employment. As long as labor and
capital are substitutable, either within individual production
activities or through shifts in the mix of production activities,
it will be possible to achieve full employment with any level of
capital intensity. Fears that insufficient capital accumulation
must cause unemployment are as groundless as earlier concern about
unemp loyment due to automation. There is no reason why full employ-
ment cannot be achieved with any level of capital intensity. Periods
of high unemployment in recent U.S. experience have been the result,

not of technical problems, but conscious choice by economic policymakers

Investment and Intertemporal Economic Efficiency

The justification for measures to increase the rate of
.investment, if such a justification exists, must lie in the
area of intertemporal economic efficiency. There are two types
of issues involved here which I will refer to as macro- and micro-
Intertemporal optimality. Macro-efficiency here refers to society's
decision about the allocation of consumption between those alive
today and future generations. The huge literature on the Ramsey
optimal economic growth problem is concerned with this issue.
Micro-efficiency here refers to the distortion of individual con-
sumption plans by capital income taxation. This is the subject
addressed by traditional welfare analyses of the effects of capital

income taxes.



_19_.

Investment and Macro-Optimality

The allocation of consumption between current and future
generations inherently involves ethical choices. Even a policy
of consuming the entire capital stock and leaving nothing to
future generations is Pareto optimal. Hence traditional welfare
economics can offer little guidance. Space does not permit a
discussion of all the papers so I will comment on those I found
most interesting. The choice of a macro-optimal path is similar
.to the choice of an optimal static taxation policy. It is neces-
sary to start from an explicit social welfare function. The
problem is normally formulated as choosing a growth path to
maximize the discounted value of utility subject to the constraints

imposed by the production technology. That is:

Max JU(ct)e-(6+n)tdt s.t. (3)
0

c = £(k) - (n+tg)k - k

ko =k

where c 1s per—-capita consumption, § the social discount rate, n the

rate of population growth, and g is the rate of Harrod neutral tech-

nical change. It is not difficult to show (see Solow (1970) for an

intuitive exposition) that an economy which is moving along a
path which solves the maximization problem given in (3) approaches

a steady state path with the property that:

£'(k) = s+ g
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where is the elasticity of the marginal utility function. A
value of = -1 implies that as consumption doubles, the value
of a small increase in its rate halves. With = -2, the value
falls by 75 percent and so forth.

Equation (4) can be used to make a judgement about the
efficiency of the path currently followed by the U.S. economy.
The data in Table 1 suggest that the marginal product of corporate
capital, f'(k), approximately equals .10. The value of g is very
optimistically assumed to be .02. The parameters and § describing
how the social marginal utility of consumptions changes with level
of consumption and time cannot be estimated empirically. A value
of = -2 implying that society is willing to take a dollar from
someone with a $30,000 income in order to transfer 12 cents to
someone with an income of $10,000 seems very egalitarian. This
implies that current levels of investment are insufficient unless
§ = .06.

There is little that an economist can say about the value
of 6.9 However, it is difficult to see a rationale for discounting
the utility of future generatiohs at a rate nearly as high as six
percent. Ramsey himself saw no argument for any discounting at
all. No one has yet educed an ethical argument which justifies
weighting individual utilities differently depending on time of
birth. A value of § = .06 implies that the social value of
utility for someone alive today is 4 times that for someone alive
25 years from now. This seems a difficult proposition to ‘justify.
Once it is rejected an ethical argument for increasing capital

accumulation emerges.
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It might be argued that this sort of reasoning does not provide
a warrant for government policies to spur investment. On this view,
the future will be provided for by bequests from parents to their
children. The level of capital intensity ground out by the free
market is therefore almost bound to be the optimal rate. Careful
consideration of this line of argument reinforces the presumption
that private capital formation will be insufficient. First, the
private return to capital is fér less than the social return to
investment. The data in Table 2 indicate the average return to
corporate capital was about 10 percent during the 1970's. The after-
tax return to investors is only about one-fourth as great, creating
a presumption that insufficient provision will be made for consump-
tion. Second, as long as individuals' concern for posterity ex-
tends to the children of others, there is a benefit externality
from increased capital formation. We each gain from measures which
help others' descendents. Since this is not internalized in pro-
viding for the future, too little capital formation is likely to
result. There is no more reason to rely on private provision for
the future than there is to rely on private charity to meet current

social needs. The existence of a transfer motive is hardly suf-

ficient to establish the sufficiency of the resulting transfers.
While no definitive statement can be made, the foregoing con-

siderations suggest that Macro-Optimality considerations dictate

the desirability of increased corporate investment. The amount

of the increase if of course more difficult to judge.
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Investment and Micro-Optimality

Even if taxation has no effect on the amount of capital
accumulation, it may lead to substantial welfare costs due to
the distortion of individual consumption profiles. This will
be true even if the overall level of capital intensity is con-
stant at its optimal level. Feldstein (1978), Boskin (1978)
and Summers (1980) all estimate annual welfare costs of capital
income taxes at current levels which exceed $100 billion annually.
Below, I illustrate how capital taxes can give rise to large wel-
fare costs, without having any effect on capital intensity.
Consider the following model. Consumers live two periods
supplying labor inelastically in the first period and consuming

in both periods. That 1s, consumers maximize:

C

2 _ —
1 + T i-oF = WL (5)

U(cl’CZ) s.t. c
where Cl and C2 refer to first and second period consumption,
t is the tax rate on capital income, and WL is first period in-
come. If the utility function is Cobb-Douglas, U = CiC;_a, it
is easy to show that Cl = oaWL independent of the capital income

tax rate. Thus the tax has no effect on the level of capital

formation which is given by:

K =WL -C (6)
The welfare cost of the tax can easily be measured. Solving
the maximization problem (5) it can be shown that the indirect utility

function is given by:
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V(t,r,WL) = WLa®(1-a)%(1+ (1-t)r) (1-9) | (7)

This expression can be solved to find the change in labor in-
come necessary to compensate the representative consumer for any
given change in his tax rate on capital income. The revenue yield
of the tax can then be subtracted from this expression to calculate
the deadweight loss.

This model ié highly stylized. Nonetheless, it can provide
some insight into the orders of magnitude of the welfare losses
from capital income taxation. It is assumed that each period
in the model corresponds to a generation, or 25 years. Hence,
the value of o is taken to equal .5, and pre-tax rate of return
is taken to be e.10(25) = 12.18.

These parameters imply that relative to lump sum taxation,
the welfare loss from a 75 percent tax rate on capital income
is 8 percent of labor income, compared to 4 percent of labor in-
come for a 50 percent capital tax rate, and 1 percent with a 25
percent tax rate. These welfare losses are very large--a 50 per-
cent capital income tax has a welfare loss of over $50 billion
annually at current levels of national income. As is to be ex-~
pected the welfare loss rises much more than proportionally with
the tax rate. Cutting the tax rate by one-third from 75 percent
to 50 percent reduces the deadweight loss by one-half. A further

halving of the tax rate to 20 percent reduces the loss by three-
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quarters. Thus the marginal gains in intertemporal efficiency
from cutting high capital tax rates are large. The reduction in
deadweight loss equals half the revenue loss in the case of re-

duction in the tax rate from 75 to 50 percent.

This calculation omits two important features of reality.
The result may be an overstatement because of the implicit
assumption that lump sum taxes are available. Since labor
income taxes are the alternative to capital taxation, it is
necessary to consider potential deadweight losses from this

source. However, it is not at all clear that consideration of
variable labor supply would reduce rather than increase the
estimated welfare losses from capital taxation. Capital taxes,
by raising the price of future consumption, reduce real wages as
defined by an appropriate intertemporal cost of living index.10
Hence, they also distort the labor-leisure choice. Moreover,
they distort the intertemporal allocation of labor, which is not
affected by a labor income tax.ll Feldstein (1978), without con-
sidering the latter effect, found that there are substantial net
gains which can be realized from a shift towards labor taxes.
Considering the intertemporal labor supply effects would strengthen
this conclusion.

The calculation also is carried on as if all capital were
located in the corporate sector. This means that losses from
the misallocation of capital across different productive activities
are not included. Available evidence, Fullerton, et al. (1976),

suggests that these losses may not be too great.
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Any reduction in the tax burden on corporate capital would
tend to reduce the wedge between the social return to capital
and investors' private return, and so would reduce the deadweight
loss. The calculation presented here suggests that even if the
policy did not increase capital formation there would be sub-
stantial gains in intertemporal economic efficiency. If parameter
values consistent with a positive effect of investment incentives
on capital formation had been assumed the estimated welfare gains

would have been much greater.

These results imply that there is a substantial scope for
improving economic welfare through increased incentives for
investment. The next sections discuss the empirical estimation

of the extent to which tax policy can increase investment.
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III. Traditional Approaches to Evaluating Corporate Investment

Incentives

This section examines the methods used in previous empirical
studies of the relationship between tax policy and corporate in-
vestment. The large literature on this subject is based on single
equation econometric models of the demand for equipment and struc-
tures. In many cases, these are embedded in large scale Keynesian
econometric models, to provide "general equilibrium" estimates of
the impact of tax policy. A detailed criticism and review ofﬂéome
prominent models of this type may be found in Chirinko and Eisner
(1980). While they differ in a variety of ways, they share several
characteristics which render them incapable of providing realistic
estimates.

The standard method of evaluating the effects of tax policy
on investment follows the seminal work of Hall and Jorgenson (1967).
They begin by postulating that the desired capital stock, K*,
depends on the level of output, Y, and the cost of capital, c.
The cost of capital is a complex function of the interest rate

and tax parameters. A general expression for it is given by

c=q[(1-u)p-g—+5][1-k-uz] (7)

(1 - u)

where q is the supply price of capital goods, u is the corporate

income tax rate, p is the opportunity cost of capital, § is the

rate of economic depreciation, k is the investment tax credit,
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and z is the present value of the tax depreciation expected from
a dollar of investment.

From this point, empirical implementations differ across
studies. It is usually assumed that the rate of investment
depends on some distributed lag on K*. The distributed lag is
usually justified as deriving from lags in the delivery of
investment goods or in the formation of expectations. The'log

structure is then estimated econometrically. Changes in tax

policy are studied by examining the effects of a tax change on

the cost of capital and inferring its impact on K* and then

investment. Eisner and Chirinko (1980) present a detailed des-

cription of how this is done in the major large scale econometric

models. While there is room for substantial disagreement about

the proper way to carry out this procedure, these issues are ig-

nored here. There are several fundamental problems which make

this approach an undesirable way of evaluating investment incentives.
First, by holding the level of output fixed, the standard in-

vestment equation approach makes it impossible to capture the effects

which are at the root of the case for tax policies to encourage

investment. If one believed that the level of output was in fact

independent of the path of investment, it is difficult to see why

investment stimuli should be advocated. The essence of the way

in which investment stimuli are supposed to work is by reducing

the cost of capital and encouraging firms to increase investment

in order to supply more output. In order to capture this effect,
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it is necessary to rely on a formulation in which firms make
simultaneous output and investment decisions. This appears im-
possible within the single equation approaches relied on in the past.
The second fundamental difficulty with these investment
functions is that they are susceptible to the "Lucas critique”.
There is no reason to suppose that their parameters would remain
constant if policy rules were changed. Hence they cannot
provide useful policy guidance. A trivial example is provided
by considering the difference between a variable and a permanent
tax credit. It is easy to see that a temporary credit will
provoke a much greater investment response since firms will all
schedule their investment to coincide with it. Hence the estimated
effect of the ITC will depend on what policy rule has been followed.
A related point is that conventional investment equations offer
no way of considering the effects of policy announcements. Taken
literally, the investment equations in all the major macro-
econometric models would imply that an announcement today that
six months hence the corporate income tax would be abolished
would have no effect at all on current investment decisions.
Nor does anything in the equations suggest how they might be
modified to meet this objection.
The third difficulty with traditional investment equations
is that they are really adjustment equations without a theory of
adjustment. The question of ultimate interest is the effect of
changes in tax policy on the long run capital stock. This
question can be answered simply from the production function
requirement, FK=c, holding that the marginal product of capital

is equated to its rental cost. The investment egquation



-29 -

is essentially irrelevant. Seen in this light, it is clear chat
the focus of efforts to examine the effects of tax policy should
be on the aggregate production function rather than the investment
equation. Worse, the production functions which are implied by
the results of fitting investment equations are typically wildly
implausible.12

The only role for an investment equation is in explaining
the economy's adjustment path in response to a policy shock.
Yet existing econometric investment equations model adjustment
without any explicit treatﬁent of adjustment costs. They can
hardly be interpreted as offering useful guidance on ﬁhe process of
convergence to equilibrium because the equilibria they imply are
typically so far wide of the mark.

The Role of Demand

Previous studies all suggest that the state of business activity
is a prime determinant of the level of investment. It is this evi-
dence that has led many observers to conclude that more vigorous
anti-recession policies offer the greatest hope for raising the level
of investment. This conclusion typically emerges from both single
equation studies (e.g., Clark (1979)) and full model simulations.

This finding can be traced directly to the flaws in these studies

noted above. In fact, economic theories which command almost universal
support among Keynesians as well as classical macro-economists indicate
that reliance on the accelerator offers no route to increased capital
formation in the long run.

The high correlation between output and investment which is ob-

served in the data, does not imply that a permanent increase in the
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level of output will permanently increase the rate of investment.
As emphasized above, output and investment are simultaneously de-
termined and in the past have moved in tandem because of common
causes. Indeed the apparent potency of the accelerator reflects
in large part, the impact of investment on total output. It does
not follow that the correlation would be the same if general ex-
pansionary policy was regularly used to spur investment.

There is a second important argument supporting this conclusion.
Many, though not all previous investment studies, fail to impose the
restriction that investment depends only on the growth in output not
its level. Since high output has in the past been correlated with
high output growth it appears that expansion is a potent policy to
stimulate investment. A policy of permanent expansion would eliminate
this correlation and so would be much less effective than conventional
econometric specifications suggest.

The analysis so far has been partial equilibrium in character.

It has suggested that there is reason to doubt that a permanent in-
crease in GNP would have a large impact on investment. There is,
however, a much more fundamental flaw in the argument for expansionary
policy to spur investment. Stated baldly, the natural rate hypothesis
implies that there is no such thing as "permanent expansionary policy."

Any attempt to keep the level of economic output performance at above

some "natural" level, will lead to accelerating inflation. If we

rule out policy rules which will lead to steadily increasing rates
of inflation, we are confined to policies which on average keep the
economy at its natural rate. Permanent expansion or contraction is

not possible.
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What about a policy of systematically more vigorous response
to recessions than has been observed in the past? While this would
increase investment, it would also lead to permanently accelerating
inflation, unless an equal offset was applied in boom times. Such
an offset would negate any gains which might be realized in terms

of investment.
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IV. Evaluating Investment Incentives

This section summarizes the methodology for evaluating
investment incentives developed in Summers (1980), and presents
some estimates of the effects of alternative tax policies on
investment. The method described here is an application of
Tobin's q theory of investment. It yields estimates of the
effects of tax policies on the valuation of the stock market
as well as on rate of investment. Below I present a heuristic
account of the method. For a fuller treatment, the reader 1is

referred to my earlier paper.

Methodology

For simplicity, the dynamics of investment and market
valuation are examined in a simplified model where all invest-
ment is financed through retained earnings and the only tax
is a proportional levy on corporate income. In this setting
it is reasonable to assume that investment depends on the
ratio of the market value of existing capital to its re-
placement cost. Unless the market value of the firm will be
increased by more than one dollar by a one dollar invest-
ment, there is no reason for it to be undertaken. Given
costs of adjustments and lags in recognition and implementa-
tion, there is no reason to expect that all investments which
will raise market value by more than their cost will be made

immediately. As Tobin (1969) has argued, these considerations
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lead to an investment equation of the form:3

I=1(F)K (8)
I(l) =0 I'>0

where I represents gross investment and V/K is the "g"
ratio of market value to replacement cost. The assumption
that it is I/K which depends on q insures that the growth
rate of the capital stock does not depend upon the scale
of the economy.

It is assumed that equity owners require a fixed real
rate of return to induce them to hold the existing stock
of equity. This return comes in the form of dividends, equal

to after tax profits less retentions for new intestment, and

capital gains. Hence we have the condition:

Div v
TV ty (9)
which implies:
Vo= oV - (1-t) F'(KK + I (g )K+ oK (10)

where t is the corporate tax rate, and F(K) is the production
function for net output.

It will be most convenient to examine the dynamics in
terms of K and g = %. Equations (8) and (10) imply that the
system's equations of motion are:

k = I(g)K - 68K (11)

9= p =I(q +6 g+ I(g) - (l=1)F'(K) =& (12)

where § is the rate of depreciation.
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The steady state properties of the model are easily found

-

by imposing the conditions K = 0 and q = 0. These imply:
g = 17 1(s) (13)
(L-1)F' (K) = pq (14)
The former equation indicates that the steady state value of
g must be greater than 1 by an amount just large enough to
induce sufficient investment to cover depreciation. The latter
equation holds that firms eéquate their net marginal product of
capital to the cost of capital. Inspection of (13) and (14)
makes it clear that a change in the corporate tax rate affects
the steady state capital stock but has no effect on steady
state q. This is a consequence of the assumption that it isgs
investment relative to the capital stock which varies with gq.
The phase diagram of the system (11) and (12) is displayed
in Figure 1. 1It is readily verified that the pair of equations
is saddle point stable.14 The arrows indicate the direction of
motion and the heavy line represents the saddle point path along
which the system will converge. A change in the corporate tax
rate is depicted in Figure 2.15 If the expectations about pre-
tax profits were static, the value of g would jump from E to
A when the tax change took place. This expectations assumption
has been used in previous works on the effects of taxation on

the stock market, e.g. Feldstein (1979) , Hendershott (1979).

It neglects the effect of the induced changes in investment
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on the present value of future profits. With perfect
foresight, as assumed here, the value of g will jump only to
B. The magnitude of the jump will depend upon the speed of
adjustment of the capital stock to the shock.

The system of equations (1ll) and (1l2) can be solved
numerically to estimate the impact of any type of shock on
the path of g and the capital stock. The effect of tax changes
on the level of the stock market can .be easily calculated.
'This can then provide a basis for estimating the effects of
tax changes. The model actually used to calculate the effects
of tax changes is considerably more complex. It takes account
of the complexities of the tax code and of the fact that
investment is partially financed through the issuance of debt.
The results reported below are based on empirically estimated
prediction functions and investment relations for the corporate

sector.
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Figure 1

Figure 2
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Results

We begin by considering the impact of the investment
tax credit, since this issue has been a focus of previous work.
Standard single equation approaches to the investment function
have yielded divergent results. In perhaps the most widely
cited study, Hall and Jorgenson (1971) conclude that the
investment tax credit has a potent impact, which reaches its
peak after about 3 years. They estimated that the 7 percent
credit on equipment enacted in 1962 raised the 1970 capital
stock by about 4 percent above the level it would have reached
in the absence of the credit. Other estimates typically
suggest much smaller estimates of the effect of the credit.
None of the estimates takes explicit account of the possibly
temporary nature of changes in the level of the credit.

In Table 6 the effects of alternative tax credit policies
are considered. The first column considers the effects of a
correctly perceived permanent removal of the credit. The
results indicate that the credit has potent effects on invest-
ment, even though it has only a small impact on market valuation
in the short run. Ité immediate effect is to reduce investment
by about 6 percent, and it decreases the capital stock by 8.9
percent in the long run. The estimated response is much more
gradual that that predicted by standard investment equations.
The effect on investment declines between the first and second
years and then rises steadily as the reduced capital stock

requires less replacement investment. Since the change considered
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here is the removal of 9 percent investment credit, these
results indicate a slightly larger effect than those of Hall
and Jorgenson, and a much larger effect than that found in most
other studies.

The right-hand half of the table considers the impact of
a temporary removal of the ITC. Such a measure leads to
a sharp decrease in investment during the suspension period.
This leads to an increase in net investment after the suspension
is removed. Gross investment does not increase because the
lower capital stock requires less raplacement investment. Note
that the catch up following the restoration of the credit is
very slow. Two thirds of the gap caused by the suspension
in the capital stock remains 15 years later. These resﬁlts show
the importance of the adjustment costs, which explain investment's
sluggish response to g. In the absence of any adjustment
costs, one would expect to see substantial disinvestment during
the period of the suspension. Because the adjustment costs
of returning to the steady state capital stock would be high,
this does not take place. These findings illustrate the
importance of considering expected future policy. If the credit
syspension were permanent its effects on net investment in the
short run would be far less pronounced.

The effects of reductions in the corporate tax rate are

examined in Table 7. An immediate rate reduction from .48 to
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TABLE 6

Permanent and Temporary Removal of the
Investment Tax Credit (a)

PERMANENT TEMPORARY(b)
Year v I K v I K
1 -2.8% -6.0% 0% ~-2.0% 0% 0%
2 -2.0% -4.8% -0.4% -C.5% 0% -0.1%
3 -2.0% -4.9% -0.%% -0.5% 0% -C.1%
4 -3.3% -6.1% -1.2% -0.6% -4.9% ~C.1%
5 -3.5% -6.2% -1.7% -0.6% -3.7% -0.4%
10 -4.0% -6.4% -3.5% -0.3% 0% -0.9%
| 15 -4.4% -7.9% -4.8% -0.3% 0% -0.7%
20 -4.7% ~-2.1% -6.0% 0% 0% -0.6%
50 -5.6% -2.8% -8.9% 0% 0% -0.1%
§;§§§§Y -5.6% -9.63% -9.6% 0% 0% 0%
Notes: (a) The numbers shown in the table are the changes

relative to the 8 percent inflation path in the

absence of tax reform.

(b) The temporary investment tax credit is imposed

in year 4 for 3 years.
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.40 is contrasted with an announcement that in year 4, such a
tax cut will take place. Both measures are equivalent in the
long run, and raise the steady state capital stock by 15.7
percent. They increase the long run value of the stock market
significantly more because the reduced corporate tax raises the
effective price of new capital goods by diminishing the value
of accelerated depreciation and the expensing of adjustment
costs.

The simulations show that the announcement policy has
a significantly greater short run impact on investment than
the immediate implementation policy. The former raises the
capital stock by 3 percent after 3 years compared with 2 percent
for the latter. This occurs even though the immediate
implementation policy has a greater immediate impact on the
capital stock. The reason again is the effects of accelerated
depreciation and the expanding of adjustment costs. Firms find
it optimal to accelerate their investment plans to take account
of the lower effective price of capital goods which prevails
before the tax reduction actually takes place. This implies
that if the goal of the corporate rate reduction is to increase
capital formation, the measure should be announced well in
advance of its enactment. Similar considerations suggest that
a temporary increase in the corporate tax rate would actually
spur investment.

These findings have important policy implications. They

indicate that a policy of announcing a future reduction in
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TABLE 7

Unanticipated and Anticipated Permanent

Corporate Tax Cut (@)

! 5 UNANTICIPATED ; ANTICIPATED °)
?;ear é v I K v I K
1 § +18.6%  +7.1% 0% é +15.1%  +9.5% 0 3%
2 f +19.4%  +7.2% +0.5% f +16.9% +10.8%  +0.8%
3 f +20.0%  +8.5% +1.1% ; +19.0% +12.2%  +1.6%
4 g +20.4%  +7.3% +1.6% ; +20.9% + 8.5%  +2.5%
5 ; +20.7%  +8.6% +2.0% ©  +21.2% + 8.6%  +3.0%
10 § +22.3%  +9.0% +4.5% g +22.7% +10.3%  +5.1%
15 +23.2%  +10.5%  +6.5% ; +23.5% +10.5%  +7.0%
20 ! +24.1%  +10.8% +8.1% ? +24.3% +10.8%  +8.6%
50 | +25.9%  +14.7% +13.5% | +25.9% +14.7% +13.8%
gg:igyg +26.7%  +15.3% +15.3% +26.9% +15.3% +15.3%

Notes: (a) Same as Table 6

(b) Tax cut takes place in year 4
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corporate taxes will spur investment with no current revenue

loss. 1Indeed, the effect on investment would actually be

enhanced if corporate taxes were raised immediately and then

cut. By combining temporary corporate rate increases with
temporary increases in the investment tax credit or accelerated
depreciation it would be possible to provide substantial investment
stinulus at no budgetary cost.

Most previous analyses of the effects of investment incentives
have neglected the role of individual tax measures. The effects
of reforms in the individual tax system are considered in Table
8. Eliminating capital gains taxes would raise the stock
market by 7.3 percent in the short run. Because it would increase
the advantages to the firm of retaining earnings, the impact
on investment is substantially greater. 1Its long run effect
Qould be to raise the capital stock by 29.5 percent. The
transition is however very gradual with only half the adjustment
occurring within the first decade.

The second reform considered is an announcement that in
vear 4, the dividend tax will be eliminated. This corresponds
to an extreme form of partial integration of the corporate
income tax. As explained in Summers (1980), changes in the
dividend tax rate have no effect on steady state capital
intensity. The announcement that a dividend tax reduction
will occur however gives firms a very large incentive to defer
paying of dividends. This is done by accelerating investment.

The simulations suggest that the announcement effect raises
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TABLE 8

Reforms in Individual Taxes(a)

5 CAPITAL GAINS ; ANTICIPATED (b)
4 TAX ELIMINATED ! DIVIDEND RELIEF
Year ; v I K v I K
1 | +7.3%  +11.93 0% +60.3%  +40.5% 0%
!
2 § +8.1%  +12.0% + 0.93 +68.5% +47.0% + 3.23% ;
3 ; + 8.5%  +13.4%  + 1.83 +77.3% +53.7%  + 6.7% ;
4 f +8.9% +12.2%  + 2.7% +86.3% + 6.1%  +10.7% j
5 f +9.3%  +13.63%  + 3.6% +85.7% + 6.2%  +10.23% f
10 j *10.8%  +16.7%  + 7.5% | +83.7% + 5.13 4+ §.5% 5
15 ; *12.1%  +17.1%  +11.1% | +82.5% + 4.0% + 7.0% ;
20 5 +13.2%  +20.3%  +14.0% ? +82.0% + 2.7%  + 5.73 f
50 ? +16.1%  +26.5%  +24.0% g +79.3% + 1.5%  + 1.7%
fSteadyi #17.3%  +27.7%  +27.7% é +78.6%5 o0 0
. State | i

Notes: (a) Same as 6

(b) Expected abolition of the dividend tax in year 4
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investment by 40.5 percent.

The estimates of the potential gains from reductions in
taxes on capital income described here are quite robust. As
explained in the previous section, the long run results depend
almost entirely on the production function. The Cobb-Douglas
form which provides the basis for the estimates reported here
is widely accepted as a reasonable aggregate approximation.
The propositions that the stock market's level reflects the
present value of future profits, or that investment respon s
positively to g are also uncontroversial. This is all that is
necessary to accept these results.

Taken together the results indicate the large scope for
tax policy to affect capital accumulation in the long run.
Politically conceivable measures, such as the abolition of
capital gains taxes or the allowing of replacement cost
depreciation would have a very substantial impact on long
run capital intensity. Measures can be designed which have a
large impact on investment with a relatively low cost in foregone
government revenue. A final conclusion which emerges from
these simulations is the dangers of indiscriminate tax cutting.
The incentive effects of announced and unannounced cuts vary
greatly across tax measures so that careful policy design can
increase the investment stimulus per dollar of lost government

revenue.
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V. The Supply of Funds for Corporate Investment

The analysis in this paper so far has assumed that the
rate of return required by investors in the corporate sector
is fixed, independent of tax policy or the level of corporate
investment. As Figure 2 illustrates, this is equivalent to
assuming that the supply of funds to the corporate sector is
perfectly elastic. Unless this condition is met, investment
incentives will lead to increases in the rate of return required
by corporate investors. In the limiting case where the supply
of funds to the corporate sector is completely inelastic, and
the KS curve in Figure 1 is vertical, investment stimuli will
have no effect on capital accumulation.

It is therefore crucial to assess the elasticity of the
supply of capital to the corporate sector. A full discussion
of this issue is outside the scope of this paper, but a few
remarks are sufficient to establish that the elasticity is likely
to be guite high. The elasticity of the supply of savings to
the corporate sector depends on both the elasticity of total
savings with respect to the rate of return and the substitutability
of corporate and non-corporate assets in wealth portfolios.
These issues are considered in turn.

Until recently, it was widely believed that the rate of
savings was largely independent of the rate of return. This
notion was supported by verbal reference to conflicting income

and substitution effects, and to the near constancy of the savings
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rate. Recently, both theoretical and empirical evidence have
accumulated suggesting that the elasticity is quite high. The
"infinite horizon" model of intertemporal consumption decisions
implies that savings are perfectly elastic with respect to the
interest rate. Summers (1980) shows that plausible life cycle
formulations almost inevitably imply a high interest elasticity
of savings. It also demonstrates that the two period model
which provided the basis for most previous theoretical studies
of the interest elasticity of savings is likely to be very
misleading.

At the same time, recent empirical evidence tends to support
a positive interest elasticity of savings. Boskin (1978) was
the first study to use a measure of the proper variable, the
real after tax interest rate, in a study of the interest elasticity
of savings. His study found an interest elasticity of about .4.
There are strong reasons to believe that this is an underestimate
of the elasticity of response to a permanent change in tax
policy. The variations in real after-tax interest rates during
Boskin's sample period are almost all transitory. As Summers (1980)
shows, the response of policy to a transitory shock in interest
rates is likely to be much less than the response to a permanent
shock. Of greater importance, Boskin, in calculating the interest
elasticity of savings, takes no account of the wealth effects
of interest rate changes. Part of the savings response to

increases in interest rates occurs because of induced changes
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in wealth. Taking account of these effects can easily raise
the estimated elasticity from .4 to 2.

These considerations suggest that there are strong reasons
to believe that the supply of capital to the corporate sector
is highly elastic. This conclusion is strengthened by considering
the allocation of capital between sectors. The US corporate
sector accounts for only about one-fifth of American physical
wealth and a much smaller fraction of world capital. Hence
even if the total supply of capital were fixed, the supply of
capital to the corporate sector might be quite elastic. There
is no direct evidence bearing on the extent of these effects.
Summers (1981) shows how the relative valuation and accumulation
of corporate and housing capital over the last decade has been
affected by increased taxation.

In Feldstein and Summers (1978) an attempt is made to gauge
the elasticity of the supply of capital to the corporate sector.
This is done by examining the efféc£; of changes ig thé MPIR--the
Maximum Potential Interest Rates firms‘can afford to pay on a
given investment project--on actual interest rates. The results
indicate that a one percentage point increase in the MPIR raises
interest rates by .25 points. Loosely speaking, this means that
25 percent of the stimulus afforded by investment tax incentives
is offset by rising asset prices. This is further evidence that
investment incentives are unlikely to be crowded out by rising

costs of capital.
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If crowding out due to a limited supply of capital appeared
to be a significant factor impeding corporate investment,
government pdlicy could easily increase the supply of funds to
the corporate sector. This could be done through measures to
encourage savings or more plausibly through increased public
savings. The latter action could be achieved by reducing
budget deficits and limiting commitments to future expenditures.

The analysis here of the supply of funds to the corporate
sector has important implications for policy towards investment.
In particular it implies that measures directed at increasing
national savings will have little effect on investment. In the
limiting case where savings are infinitely elastic, such
measures would have no effect at all. Policies to spur
investment, if they are to be effective, must be specifically
directed at corporate capital. Our analysis suggests that such

measures are likely to have potent effects.
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Footnotes

These estimates are based on the assumptions of straight line
depreciation and service lines of .85 Bulletin F. There is a
strong.argument to be made that both these assumptions are con-
servative and so these figures understate depreciation and over-
state net investment.

It should be emphasized that pollution control expenditures
are productive, 'in that they provide for clean air and water.
These benefits are real even though they do not show up in
measured GNP. However, there is no apparent reason why a
social decision to increase environmental guality should lead
to a decline in the rate of "normal" investment. Hence, the
appropriate standard of comparison is investment net of pol-
lution control expenditures.

The impact of higher energy prices has been to reduce sub-
stantially the value of existing capital which is energy in-
efficient. If this extra component were added to depreciation,
estimated net investment would decline even further. If one
assumes that the energy shock rendered even 5 percent of the
capital stock obsolete, the average net investment rate over
the last 7 years declines by .007, or over one-fourth of its
average level.

Similar results were obtained using other indicators of the
cyclical conditions such as the unemployment rate of all men
25 and over, the GNP gap, and the rate of capacity utilization.

This extra tax burden is in some sense voluntary since firms
could avoid it by switching to LIFO inventory accounting.
This does not make it less real. Firms presumably stay with
FIFO because, rationally or irrationally, they perceive some
intramarginal economic gain from doing so. Nonetheless in-
flation does penalize them by raising their tax burdens.

The standard assumption that o = .25 is simply wrong in an
analysis of this type. The figure of interest is the share of
net return to capital in net output. For the corporate sector,
this has averaged .15 over the last quarter century.

This figure is greater than those in Table 1, because it takes
account of growth in land and inventories.
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Two other qualifications to the analysis in this subsection should
be acknowledged. First, an increase in the rate of capital accum-
ulation will tend to increase real wages, which may spur some
labor supply response giving rise to extra growth. It is easy

to show that this effect is likely to be negligible even if a
very high labor supply elasticity is assumed. Second, the gains
from additional investment may be slightly underestimated bgcause
no account is taken of the advantage from replacing energy in-
tensive with energy conserving capital. Preliminary analygls
suggests that this effect could not possibly raise the estimates
reported above by more than .l percent.

Note the term g in (4) already takes account of the fact
that future generations will be richer than those alive today.

This crucial point is overlooked by many authors who hold that
with variable labor supply, optimal tax rules are completely
indeterminable. 1In the Plausible case of separable utility,
it is optimal to place no taxes on labor income regardless of
the elasticity of labor supply. It is easy to construct ex-
amples in which a subsidy to capital income is optimal.

A long tradition in labor economics dating from the work of
Mincer has recognized that the intertemporal elasticity of
labor supply far exceeds the static elasticity.

A rigorous foundation for an investment equation of this type
is provided in Abel (1979) and Hayashi (1980). An important
implicit assumption of this approach is the homogeneity of
capital. If capital is heterogeneous, shocks may reduce the
market value of existing capital but raise the return on new
investment. The recent energy shock illustrates this phe-
nomenon.

This is a common feature of models with asset prices.

It is assumed that the market selects the unique stable perféct
foresight path.
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