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Preface
T T A st

Ciiven the brosd consensus that privare
secror investment is the engine of eco-
nomic growth, it comes as no surprise
that a number of public policies aim ar
stimularing private investment, especially
when the economy 15 slumping. Some
programs attempt direct manipulation of
the level of aggregate {public plus pri-
vare) invesoment via increases in spend-
ing. Others attempt o spur private
investment indirecely by reducing the
cost of capital, Such programs include rax
incentives (such as the investment tax
credit or a reduction of corporate income
or capital gains tax mates) and policies
aimed st lowering interest rtes.

Once accepted as effecrive policy rools,
these programs have recently come under
increasing scrutiny. Mo longer can any
program be justified on theorerical
prounds alone: Empirical evidence is
increasingly wsed wo justify public spend-
ing and rax programs, particularly in the
current climate of fiscal prudence and
SCATCE eCONOIMIC TEsUCes,
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Imeemmen: Tax Credtt Recemsidered

In this issue of our Public Policy Brief series, Thomas Karier analyzes
one long-accepted program, the investment tax credit. Introduced in
1962 and emploved sporadically until s elimination in 1986, the
ITC is once again being promoted as a possible means by which the
public secror might induce private sector investment. Karier's exten-
sive analysis takes into account all possible economic effects (via
price changes, income effects, and multiplier effects) that an ITC
might have on a firm's investment decisions. He finds thar the 1TC
had little effect on investment spending, but rather, tended ro result
in a firm's distributing its savings in the form of dividends or decreas-
ing its isemnce of debt or equity inseruments.

[nv light of the problems found with Investment tax credies, Karler
presents arguments for why the government should instead undercake
public invesrment in the form of spending on physical infrastructure,
education, technology, and rescarch. Such projects might be funded
through cuts in other spending areas or an increase in corporate
profit taxes, whieh have funded a decreasing share of public spend-
ing, especially over the past decade.

In the aftermath of recent gaing in private equipment spending and
seemingly satisfactory economic recovery, skeptics may question the
merits of even a small public invesrment program. Even though
financing public investment must not oceur at the expense of federal
budiet deficie reduction and long-reem control of the national deb,
we firmly believe that a modest program of public investment and fis-
cal responsibility are not mutually exclusive straregies. By publishing
this research, we hope to stimulate a reconsideration of past policy so
that a new policy approach to public investment might be developed.

D¥imitri B. Papadimicriou

Executive Director

June 1994
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[nvestment Credit Tax

Reconsidered
R i i i o ol Shciikur, ot

l. Introduction

If the United States s to achieve a high
level of economic prosperity for all is cir-
izens, it must maintain an adequate level
of investment. Unformmnately, private sec-
tar investment has often fallen short of
this level. For many years the federal gov-
ernment attempred to remedy this defi-
ciency by providing businesses with a
variety of specifically tarpeted tax incen-
tives. In 1962 businesses were offered a
rax credit based on a percentage of
investment in equipment. Since then
additional incentives to invest have been
introduced by lowering the rax rate on
corporate income. And, when the tax
credit was finally repealed in 1986, it was
replaced by a further reduction in corpo-
Tate tax raes.

As this report documents, it is not at all
clear thar these tax incentives had any
effect on invesrment spending. Businesses
did mor demonstrate any tendency o
raise investment in response either w the
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Investment Tax Credit Reconsidered

investment tae credie (ITC) or to reductions in corporate tax rates. It
appears that much of the benefit derived from these tax incentives
went to increase dividends paid ro sharcholders and o replace funds
that otherwise would have been obtained from the sle of stocks or
borache.

It would be easier to ignore the failure of corporate tax incentives if
they did not carry such a high price. In 1981 alone corporations
claimed $19 billion for ITCs, more than che entire smount spent by
the U.S. Department of Energy that vear. Lower corporate tax races
today cost taxpayers far more than that amount.

Because adequare investment spending is essential, especially during
recessions, alternatives 1o tax incentives must be pursued. A logical
alternative is a broad progeam of public investment in education,
infrastructure, and rechnology. While education and rechnology
require steady outlays, expenditures on transit systems, bridges, and
other infrastructure could easily be temporarily expanded during
recessionary periods.

There Is an important question about how such a program of public
investment would be financed. More than a modest expansion of
public investment could be funded by simply rearranging spending
priorities in the current budget. In particular, significant funds could
be transferred from those government entities whose missions once
depended an the now defunct Cald War, Additional funds could be
secured through borowing, especially during recessions when federal
deficits provide a wseful stimulus.

Another source of funds for public investment is the corporate
income tax. This tax paid for 29 percent of government outlays in
1930, bur only 7 percent in 1992, If these tax breaks had stimulated
investment, employment, and cconomic growth as expected, there
would be far less need for public investment roday. Bur the need per-
sists, and the corporate income tax could make it peasible.

The economic analysis described in this report demonsteates that two
imporant tax incentives—the ITC and corporate cax rares—had

10 Public Policy Brief



Business Ty Incersives and Ivsesomenes

lictle effect on investment spending. One has to wonder why corpo-
rare tox rates should remain so low if they do not produce higher
investment and econamic growrh.

Il. Historical Background

According ro the Revenue Act of 1962, the stared purpose of the
ITC is “oo encourage modemnization and expansion of the Nation's
productive facilities and thereby improve the economic potential of
the country, with a resultant incresss in job opportunities and betver.
ment of our competitive position in the world economy.”

There are few macroeconomic disorders for which a large injection of
investment is not consldered a suitable remedy. Keynesians well
understand thae a surge of investment can bolster aggregate demand
and revive a stapnating economy. Supply-side economists hald the
additional wiew thar inflation is best prevented by the production of
abundant goods and services, for which investment is an obvious pre-
requisite. Investment also is essential to ensure long-run growth and
higher prodectivicy. Finally, it is widely argued that high levels of
investment are necessary to ensure the competitiveness of U5, cor-
porations as they engage foreign rivals in the contest for world mar-
ket shares. It would be difficult to exapperate the range of benefits
commonly actributed to investment spending.

Giiven the E'.'-'Ull- of t_'.:l-:|1;|.11|.|ii:|1g iV esEEenL, how does one ensure suffi-
cient quantity? Only government investment, including education,
infrastructure, and research, is amenable to direct and immediate
manipulation. Most investment in the privane sector is determined
by the disparate actions of hundreds of large firms and, to a leser
degree, hundreds of thousands of smaller ones. Efforts to promaore
investrnent in the private sector have, by necessity, resorted to indi-
rect measures such as tax incentives,

The purpase of this research is to determine the effecriveness of one
of these efforts, the investment tax credit. The implementation of

The Jerome Levy Ecomomics Insotiste af Bard College 11



Investment Tax Credit Recomsidered

this credit, in effect at various times beoween 1962 and 1986, consr-
tutes sn important experiment in economic policy. During chis
period firms were permitted a credit against their income tax liabilicy
equivalent to g percentage of their investment in machinery, eguip-
ment, or furniture, Excluded from the tax credit were buildings,
strucrural components, and intangible property.

The maost difficule policy o assess is one that never changes over
timne; fortunately, this s not the case for the ITC. After being intro-
duced in 1962, the credit was suspended from Clerober 1966 to
March 1967, cerminared from April 1969 vo Avguse 1971, and finally
eliminared in 1986. Whar began as a 7 percent credic in 1962 was
increased to 10 percent in 1975, In addition, the original law in 1962
required a reduction in the depreciable or basis value of the invest-
ment equivalent to the size of the credit. This requirement was
dropped in 1964 but partially reinstared in 1982 with a required
reduction in basis value equivalent to half the credit. Additional
reserictions were applied to certain industries as well as to short-lived
assers and investments outside the United States. All of these
changes and qualifications may have created headaches for tax
accountants, but they enrich the quality of the experiment by
increasing the vartation in the credits over time.

lll. How the Credits Work

The ITC is believed o stimulate investment in three primary ways.
The firse is through a price effect, that is, a response to a change in
the cose of capital. By effectively reducing the price of additional cap-
ital and raising the rate of return, the tax credit is expecred to stimu-
JE'I.E '.].dl.‘“l:im:'l:l] imvestment. Hnwve,-:v:r, t|1|: .iLv;‘tl.l.i-II Tesponse may |.'_~:
imsignificant if eicher the change in the cost of capital is small or
demand is relatively unresponsive to price chamges.

Seatistical studies conducred in the late 19605 often found a strong

price effect for credits, largely due to the growth of investmens fol -
lowing the introduction of the ITC in 1962, But this evidence is at
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Basiness Tox [neentves and fnvestments

least partially suspect, since the credic was inroduced in the wake of
the 1960-61 recession, a time when investments were far more likely
tes flse than fall.

A second possible way in which a tax credit can affect investment is
through cash flow. A firm qualifying for the tax credin reduces s rax
liahility, thus raising its after-tax profit. This income i then available
for capital investment. But the available income might also be wsed
for ather purposes, such as paying higher dividends, making financial
INvestments, hu‘_."il'll?. back ||q|.|;:1l;;||1|.|.i11g stock of bonds, or I’iﬂam:ing
pequisitions. There i always a question abour how much of any addi-
tional corporate income is spent on capital investmene.

A third way in which rax credits might affece capital expenditures is
hased on the general Keynesian multiplier effect. Any expansion of
the government deficit may create a short-rum stimulus aufficient to
boost aggregare demand and spark higher levels of investment spend-
ing. The effectiveness of such a deficic depends primarily on the stare
of the economy, such as the level of unemployment. It also depends
on whether the credits are absarbed by the corparation, distribured o
stockholders, or passed through o consumers in the form of lower
pricﬁ. Some of these conditions are dizewssed i more deeail |:3L-E!I',
but in general it i presumed char the multiplier effect of an I[TC
resembles that of any other corporate tax cut. The issue, therefore, is
whether the [TC provides an incentive o invest above and beyond
the fiscal seimulus induced by a reduction in corporace taxes.

Twa relared measures of equipment investment spending could be
affected by tax credits. A tax credit could increase the share of the
nation’s output dedicated to producers’ cquipment or it could raize
the annual rate of growth of investment spending, Effects on both
equipment shares and equipment growth are considered in this soudy.

There also is a question of wherher equipment and gross domesric
product (GDP) should be adjusted separately for relative prices when
caleulating investment shares. This marers only because equipment
prices have diverged from GDP prices over the course of the past 45
vears. In theory, the s could be conducted using either nominal

The Jerome Levy Economics Tnsriuge of Baxd College 13



Imvastment Tox Credic Recomsiderad

values or real values as long as relative prices are included in the

model.!
AL BEguiprment Shares

The historical pattern berween equipment invesement and the 1TC s
presenred in Figure 1. Equipment investrnent is measured as a share
of GDF, and both are adjusted using appropriate price indexes. The
irvestment tax credir is essentially a rate: the value of credits claimed
by cudfh‘.'riltimlh divided by expenditures on producer’s durable equip-
ment.” The partemn for the [TC in the figure captures several impsor-
tant events: the suspension from 1969 to 1971, the increase from 7
percent to 10 percent in 1975, and the final repeal in 1986. The fig-
ure also shows thar real equipment spending climbed ereatically, from

Figure 1
Equipment Shares of GDP and Investment Tax Credits
Equip/GDP TG
0.08 0.12
0.1
0.08
0. 08
0,04 Q.06
~ EquipiGOR
+1Te | : 0.04
e e
0.02
0 S 4 g
45 H0 55 60 B5 YO 75 B8O BS A0 9
Year

EquiphGOP is vqual o prodiscer’s durshle equipment divided by GOF, hath
adjusted for infllation. ITC i equal o potal corgesie investmens tax credins
divided by equipmest invesmens.

Source: MIPA ancl Corporation Income Tax Feurns, [R5
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Bizgtner Tax Incentives and [nuespmenie

4.4 percent in 1961 o 7.6 percent in 1992, While the beginning of
this ascent corresponds with the pasage of the ITC in 1962, the
trend continued even after the credit was repealed in 1586,

In arder to assess the effecr of the ITC on equipment spending, the
influence of other factors must be separated from that of the ITC. A
particularly importane element s equipment p'rin;_'t:,s.ql As seen in
Figure 2, the upward trend in real equipment investment between
1962 and 1992 coincides with a downward rrend in equipment
prices. This is one of the competing variables thar ean be used o
explain changes in equipment investments.

Figure 2
Equipment Shares of GDP and Prices
EquipdGDP Equip Price
1.4
0.12
1.2
0.1
1
0.08
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0.04 ~= Equip/GOP 0.4
0.02 __+ Equip Prica 0.3

0 0]
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EquipEDP i definod in Figome 1. Equip price is equal o the price deflstor for
producer's dursble equipmenit divided by che price deflavar for GOP
Foumce: WIFA.
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Equipment prices and the [TC—along with eeal interest rates and
marginal ax rates—fall into the category of cost-of-capital variables
that potentially affece investment. Capital is cheaper when tax rates,
interest rates, or equipment prices are lower, Another variable thar
could influence equipment investment is corporate cash flow, which
captures the income effect. Finally, investment could be considered
to be a function of capacity urilizavion, as firms are more likely o
irvest after excess capaciry has been exhausted.

For the most part these variables and this analysis (fully described in
Appendix A) follow conventional lines. There i3, however, one
innovation that warrants an explanation. Most spudies of investment
behavior rely on a single measure of capital costs. This has the unfor-
tunate characreristic of combining current variables that should have
a direct effect on investment {(such as equipment prices) with current
variables that serve as proxies for future variables (such as marginal
tax rates and real incerest rares). Instead, the effects of several of the
mogt prominent components of the cost of capital are measured here
separately. This approach places the fewest restrictions on how firms
actually process current information in developing future
EXpEChations.

The results of this statistical analysis demonstrate that investment
levels are significantly higher when capacity utilization is high or
equipment prices are low. In addition, rax credits, whether included
separately or in the full model, do not appear to have a significant
eftect on the level of equipment investment; the coefficient on
investment tax credits was not significantly different from zero in
either case. Finally, the coefficients on marginal rax rares, cash flow,
and real interest rates were neither significant nor always the
expected sign. Hence, there i3 no compelling evidence here of a
stromg effect of investment tax credits on the level of investment
spending. (Other results are discussed in more detail in Appendix A.)

The absence of a strong, positive effect of tax credits on equipment
investment is an important result. However, it is equally impartant to
comsider the specific channels through which the credit is expecred
to work. To this end, we must investigate the price and income
effects,

16 Public Policy Brigf
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R < R
B. The Price Effect

In an early arricle investigating price effects and investment behav-
ior, Hall and Jorgenson {1967) concluded that “the investment tax
credit has been a patent stimulus to the level of investment: it also
shifted the composition of investment roward equipment.” This
highlights an important point: If the tax credic has a distinct price
effect, the composition of investment should shift in favor of equip-
ment. Fipure 3 shows producer’s durable equipment as a share of mon-
residential investment, each separarely comrected for inflacion {the
ITC from Flgure 1 has also been superimposed on this fipure), The
ratio roge from 49 percent in 1961 to 73 percent in 1992, It is evident
in the figure that the composition of investment shifted roward
equipment when the investment tax credit was in effect, but it shifted
even more toward equitiment after the credit was repealed in 1986.

Figure 3
Equipment Share of Nonresidential Investmant,
Relative Prices, and the ITC

Equip/invest and Equip Price Imc
0.2
1.2
1 | = Equipinyast 0.15
Ealii-
0.8 I = Equip Prica
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IMTC i= defined in Fipare 1. Bquipilneest is oqel ao producer’s durable squp-
menk divided by pomnesdential fued mvemnent. Equip price s egual mw e

mrioaf price defbibon for aguipesens and nonesidential faed nvesoment.
Source; NIPA ard Cosporste [ncome Tox Rensms, IRS.
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Investment Tax Credit Reconsidered

Figure 3 also displays a second possible explanation for the changing
compasition of investment, namely, that equipment prices relasive to
nonresidential investment fell gradually from the early 19605 to the
present. A separate statistical analysis shows thar relative prices are
statistically significant in a model that explains 93 percent of the
variation in equipment composition. The investment tax credit,
however, had the wrong sign and was i1'|5i|g,'ni.'ﬁv.'.lm[.5 It cherefore does
not appear that the presence of the investment tax credir steers firms
toward equipment investment as one would expect under the price
effect.

Is there a passibility that equipment and structures are complements
rather than suhstirures, albowing tax credies o stimulate both forms
of investment! This seems unlikely because equipment investment
succeeded in rising relarive ro structures in the late 1980s, withour
thie benefit of the investment tax credit. It is also worth remembering
that even if a fixed proportion of structures to equipment character-
ized every single business in the United States, it would not necessar-
ily apply 1o the country as a whale, because some businesses are rela-
rively more equipment-intensive and others are structure-intensive.
Hence, if the tax credit shifted investment toward equipment-inten-
sive businesses, the relative share of equipment investment for the
United Stares would have risen.

While the absence of a verifiable price effect is insufficient o dis-
credit the ITC, it certainly limits is potential effectivencss, Only a
strong price effect permits a small tax credit 1o produce a large
increase in investment. We now tumn to the other possible mecha-
nism, the income effect.

C. Income Effect

According 1o the income effect, if a firm is given a ax refund, it is
likely ro spend some part of it on addiclonal investment. The fact
that the refund is given to firms thar make relatively high invest-
ments should further increase this likelihood. However, even in the
best of circumstances some portion of the credit is likely to be
diverted to other purposes, The goal of the tax credit could be

18 Public Policy Brief
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entirely frustrated if the additional cash flow is simply wsed 10 pay
higher dividends, buy back outstanding stock or debt, or replace
more conventional sources of investment funds. Each of these possi-
biliries is comsidered in rum.

Tax credits could be discributed to consumers in the form of lower
prices or to employees in the form of higher salaries. e is curious that
some analysts diseiss this response as unrealistic, but readily accept
the companion view that tax meresses are passed on in the same way
tor consumers or employees. If it is possible that the burden of the
corpoeate peofit tax increase can be shifred o consumers or employ-
ees. then It is at least conceivable that tax credits provide relief o
the same parties. The point of this reasoning is that whatever portion
of a tax credit is shifred in this manner will not be available for addi-
rional investment; a dollar of max credic will raise after-tax corporate
profits by something less than a dollar,

There are many ressons to suspect that corporarions pay for most of
the corporate income tax (thar is, that they do not pass it along to
consumers), not the least of which is their staunch opposition o it
In my own work | have observed thar the size of the price increase
necessary to pass on the corporate profit tax varies widely among dif-
ferent companies in the same industry and for the same company
aver time {Karier 1990). This facr alone makes it very difficulr w
pass on the corporate income tax without benefiting some firms at
the expense of others.

Mo amaount of hypothesizing, of course, will settle this ssue. The real
test is whether a reduction in average tax mtes is associared with con-
stant befare-tax profies {no shifring) or falling profics (shifting). The
relationship berween corporate profit shares before taxes and average
tax rakes is presented in Flgu:n: 4, which shows thar profit shares have
mirrored the business qrcll.‘ They also experienced a one-time drop
around 1970, After averaging approximately 11 percent between
1946 o 1970, the profit share slid to about 9 percent berween 1970
to 1992, Average tax rates abso declined during the period, falling
fram over 50 percent in 1951 1o less than 30 percent in 1992, Did
corporations distribute the tax savings to consumers and employees,
thus reducing their before-tax profis!

The Jevome Levy Economics Instioute of Bard College 1%
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Figure 4
Average Tax Rates and Corporate Profit Shares (Before Taxes)

ProfitGDP Tax Raie
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rane i egual oo corpanate profit i lnhibey divided by profit.

S MIPAL

There are two reasons to believe this was not the case, First, the pat-
tern of decline in profic shares does nor march the pattemn of decline
in tax rares. Whereas profic shares appear to shift to a new, lowers
average around 1970, the decline in tax rates is concentrated in chree

distinct periods: 1951 to 1954, 1960 ta 1965, and 1980 1o 1983,

A second ohjection is that other facrars can easily account for maost
of the variation in profit shares. Changes in capacity urilization
directly affect profic shares and explain much of their movement over
the business cycle. Profit shares are also affected by the level of price
competition in che Unired States, which can be stimulared |:-,1_|. the
prowth of imports, A statistical test shows thar these owo varlahblas-
capacity utilizaticn and import shares of gross domestic product—can
account for approximately 81 percent of the variation in profic shares
over this period, The predicred values of this simple model are com-
pared o the actual values in Figure 5. The details of this statistical
test are presented in Appendix B.

20 Public Policy Brief
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Figure 5
Corporate Profit Shares (Before Taxes), Actual and Predicted
Profit'GDP
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The resr results show char there (s liele variation for tax rates o
explain once these other variables are conzidered. le should be
crophasized that once capacioy utilizatlon and imports are included in
the model, the effect of tax races on profits is not in the direction one
would expece if shifting had taken place nor is it stadstically signifi-
carnt.

All of this evidence points to the conclusion that reductions in the
corporate ax ke, including [TCs, are not, for the most part, passed
omy o consumers and emplovees, Instesd, firms are left with relatively
higher after-tax income that is, at the very least, available to finance

additional investment. This brings us to the next potential leakage,
dividends

The fraction of profits after taxes actually distributed as dividends
from 1946 o 1992 is reporced In Flpere 6. In the 19805 and 1990
approximately 60 percent of after-rax income was paid our as divi-
dends compared to approximarely 45 percent during che 19305,

The Jeraine Loy Ecomamics Insmtae af Bard Colfepe 21
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19605, and 1970s. In addition to chis general increase, dividend
shnr{'s I:1'."1'Ldt|:|. [ Mave |::|::-|_|nt:rqrt|.i.i:a|!'g,l, rsimg 11 TECEssSIOnS and.
falling in expansions. A simple statistical analysis covering the years
1946 tor 1991 shows that for every §1 increase in after-tax profits, div-
idends rose 56 cenes.” This does not necessarily mean thar 56 percent
of the savings from an ITC will be distributed as dividends; the actual

amount could be more or less, bur this figure is a useful benchmark.

There also is no ssurance that the remainder, retained earnings, will
be devored exclusively to additional real investment. The funds
made available from tax credits could be used by a company ro buy
the stocks and bonds of other companies, to purchase its own stocks
or bonds, or to finance a merger or take-over. It is equally possible
that these funds would simply supplant other sourees of investment
funds, such as the sale of debt or equity. Each of these diversions
tencs 1o dilute the amount of the tx credic uldmarely spent on new
investment.

Figure &
Dividends as a Share of After-Tax Profits

Dividends/After-Tax Profits
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How much of after-tax profits are spent on real properry, plant, and
equipment and how much are diverted o ocher uses! Another way to
inwvestigare this question is oo look at the behavior of a large number
of firms. For this purpese, & sample was drown of 1,837 companies
from the Compustar Database for 1991 {the most recent year avail-
r-L]:-ll:].F' In that data set income wis measured after taxes but before
extraordinary items, and investment was equal to capital expenditure
om property, plant, and equipment. {Appendix C deseribes the model,
which includes several additicnal variakles représenting Sources of
investment funds, amd the test wed), The results show thar a firm
with an sdditional 31 of after-tax income spends only $0.12 more on
property, plant, and equipment. The same firm, however, spends
approxirmately $0.40 more on dividends, reduces its sale of srock (less
repurchases) by as much as 30.21, and decreases its ner sale of debt by
50.17. We can therefore conclude that firms with relatively higher
after-rax income distribute more dividends and reduce the relative
value of their sales of stocks and bonds. The amount that trickles
down into additional investment is not large,

IV. Investment and Economic Growth
A. The ITC and Equipment Investment

The popular image of equipment investment was reinforced in a
recent arcicle by |. Bradford DeLlong and Lawrence Summers (1991 )
in which the authors claimed that countries with a relatively high
level of equipment investment also experienced relatively high
growth raves. The surprising result was that this relaticnship held
only for equipment investment and not for related investments in
SETUCEUrSS,

The beneficial effece of high levels of equipment investment spend-
i.ng., unfl'_l-:'l;u‘nah.:'l'g, 15 0¥k 5 I'[.!il'.‘ll:l'f' Apparent for the Unived Sraees for
the years 1930 ro 1992, Figure 7 shows the ratio of spending on
durahle equipment o GDP and the growth rates of real GDF, calcu-
lated a3 five-vear moving averapges. There is little evidence in this fig-
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ure thar high levels of private investment in equipment are asoci-
ated with strong economic growth.

Figure 7
Real GDP Growth and Equipment Shares of GDP

Percentage Change and Share of GDP
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One possible explanation for this resule is related to energy efficiency.
Rising energy prices in the 1970s created a strong demand for mare
energy-efficient equipment and strucoures. It §s conceivable that in
the process of becoming more energy-efficient, LS. capiral invest-
ments contribured less to real advances in ourpur. Figure 8 illustrares
how profound the change in energy efficiency acrually was. I shows
the relacive oucput of the industrial sector per unic l.':ll-l_"nl:rﬁ'p'.g By this
measure energy efficlency climbed 56 percent berween 1972 and
199]. There is, however, one problem with this explanation. Energy
prices leveled off in the 19808 and enerpy efficiency stabilized, ver
high levels of equipment investrent still failed to bocst economic
gnnwl;h.
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Figure B
Industrial Energy Efficlency
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Deparrment af Enengy.

Most likely other factors are at the root of the slowdown in economic
growth, but Figure 7 serves as a useful reminder that boesting the
share of national output dedicated to equipment investment does not
pugrantee economic growth. This fact should not be construed o
mean that investment spending is not important. There is still che
familiar fact, presented in Figure 9, thar annual changes in real
investment spending are closely related w annual changes in real
GDF. It may be difficult to sorr our the causalicy in this relationship,
but ar least some part of it can be actributed o the fact thar rapid
changes in investment spending can alter the trajectory of economic
growth. [n this lics & paramount need for public policy: to compen-
sate for the volatility of privare sector investment.

Dioes the historical record have anything to say about the effective-
ness of an [TC as a countercyclical tool? In its first few years of exis

tence the ITC actually was used to coumter the business cycle. It was
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- ]
Annual Real Growth Rates of GDP and Eguipment Investment

Percentage Change
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GDF and producer's durable equipment investment are boch cor-
rected for inflation and then caleulaced as annual growrh rares.
Lmece: NIPA.

initially deployed when investment was relarively low and then

revoked I:'-'-'I-:E (in 1966 and 1969) when investment showed signs of
recovering. ® But between irs reinstatement in 1971 and repeal in
1986, the credic was offered in good times and bad. The end of the
credit as 8 counvercyclical policy after 1971 marked a victory for the
business secror, which had from the start insisted on a permanent
taX Cuk.

The relationship between the investment tax credit and real growth
I equipment investment was anal'!.l:ed in more detail and is
described in Appendix A. In general, there was no evidence that the
existence of the tax credit had any significant effect on this growth
rare. Only conventional business cycle variables—capacity urilization
and real GDP groweh—had a positive and significant effect on the
growth of equipment investment, '\ There is reason suspect from
this evidence that the ITC would not have made an effective coun-
tercyclical ool
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VR T
. Marginal Tax Credits

A revised form of the ITC was recently proposed by President
Clinton's advisers and tested in an economic model by Meyer,
Prakken, and Varvares (1993}, The kasic Clinton plan included some
aspects of the ITC a8 it existed in 1983, except thart it limited credits
to investments exceeding some fraction (70 to BD percent) of historic
levels. The purpose of the threshold was to preserve the incenrive for
additional investment withour rewarding all investments, thus saving
the FOVETTIENT SOME [AX FEVETINE,

The original proposal for the ITC in the Kennedy administration
included similar marginal criveria, The Treasurys initial propesal in
1961 offered a credic of “15 percent of expenditures for new and tan-
gible plant and equipment in excess of 100 percent depreciation” and
“a credit equal to 6 percent of capital outlays greater than 50 percent
of dtp[\m:.'ml:injn and an automakic ]ﬂ:pun‘.ﬂnl‘ eredit on the frse
§5,000 of new investment.” (King 1993, p. 175). [t was this gradu-
ated aspect of the investment credit that incited much of the busi-
ness apposition to the original proposal. Businesses were much less
interested in the incentive aspect of the credic than they were in the
income-enhancing aspects, which were sharply curtailed by a gradu-
ated tax. Lobbyists for business thought they could do better, and
they did, by pressuring the Kennedy administration to adopt the flat

7 percent rate that became law in 1962,

Cinly if the ITC works through the price effect does a marginal or
graduared rare make any sense. This is because it preserves the price
incentives while reducing the income effect. The problem with this
approach is not theoretical but empirical. As we have seen in the
past, 7 percent and 10 percent tax credits were not sufficient incen-
tives o 5pa,=|['|q g discernible E:nnwl:]'l i equipdnent investnent relarive
to structures, & marginal tax credit has the advantapge of a smaller
effect on the government budger bur its reliance on price effects does
nat promise any sienificant growth in investment.
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V. Policy Implications

For more than 20 years, the federal government provided corpora-
tons with billiens of dollars of tax credits in the hope of raising the
level of investment in equipment, According o the evidence pre-
sented here, these credits did not have a perceptible effect on either
the growth in real equipment expenditures or the proportion of
national cutput dedicared ro equipment investment.

These observations were reinforced by more detailed investigations
inte how tax credits are supposed vo work, Although the ITC was
supposed to increase the importance of equipment in total nonresi-
dential investment, the evidence that it did is lacking. The tax credic
did not appear to have any perceprible impact on the composition of
investment. Furthermore, while some of the credic may be spent
directly on additional investment, the amount may be minuscule,
The estimate in this study found chae $0.12 or less of every addditional
51 of after-tax income was spent on property planr and equipment;
the remainder typically was used to pay higher dividends, buy stocks
or bonds, or release firms from the need to sell as much debr o
equiry.

Much of the evidence presented here in regard to the ITC is directly
relevant to the effectiveness of other corporate tax breaks. Marginal
tax rates on corporate income have declined steadily over the pase 40
years, and yet the evidence does not show any perceprible response
in higher equipment investment. Generous depreciation rares have
increpsed corporate cash flow, bur only a small fraction of this is
likely 1o see its way into new investment.

While ITCs may not contribute much o economic growth, there is
no reason to abandon the effort to stimulate invescment, both for
countering the busiress cycle and for creating new job opportuniries.
The failure of tax incentives to stimulate private sector investment
only means that funure effores may be more successful if they concen-
trate on raising public sector investment. Privare and public invest-
ment share at least one thing in common: They are both evaluated
according to whether their benefits exceed their costs. They differ,
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however, since the public sector employs a broader definition for
both benefits and costs. Unlike a private firm, the government is not
compelled to capture its benefits in the form of higher revenue
(although it could). The government also has to consider a wider
range af costs than a privave firm. A new public invesmment may be
profitable, but if it displaces private firms in the process, ic may be
ruled cut by the breader criteria applied to public investment.

Public investment is different in other important weys. While privace
investment rypically contracts during recessions and shuns particu-
larly impoverished areas, the government is capable of exerciging
more discretion. Any investment made during a recession o in poor
areas is likely to carry 8 higher benefit to society.

We should also remember thar the choice is not berween public
investment and private investment, but berween public invesrment
and a tax credit. There is the important—if not obvious—¥ace that a
dollar spent on public investment will produce a dollar of public cap-
ital. A dollar spent on investment rax credits cannot claim an equiv-
alent impact on privare capital.

[ many ways these features of public investment make it ideally
suired ro achiewve the goals of the Bevenue Act of 1962, which origi-
nally creaced the invesiment tax credit. The public sector is in a
much better position to focus on projects that provide an "increase in
job opportunities” and the “betterment of our competitive position in
the world economy.” Federal, state, and local governmenrs are
already directly involved in extensive public investment, from
sewape systems to highways, roads, and bridges. Within this current
system, thers is considerable room for reform, both o improve its
efficiency and to meet the goals char che investment ax credit failed
o achieve.

Recent economic analysis has begun to identify particularly fruithul
areas for public investment. There is now evidence that povernment
expenditures on research and development provided a valuable boost
o productiviey in agriculture and mmufaccuring-]l Even with thess
successes, we have yet to see the full potential of federal R&D on
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procuctivity, since so much of it has been dedicared to the refine-
ment of military weapons, As recently as 1990, 64 percent of federal
R&D expendirures went to defense {Aaron and Schulize 1992, p.
234). The reorientation of federal R&D toward civillan projects
promises an even greater return in the future.

COne of the direcr benefits from an investment in educarion is the
increase in work force earnings. Two recent studies by David Card
and Alan Krueger demonscrate that the retums from lowering stu-
dent-teacher rarios, extending the school term, and raising teacher
pay are measurable and significant (Card and Krueger 1992a, 1992h).
This is another area where an increase in federal investment could
make a big difference, especially when directed at cities and regions
where the current level of funding is clearly inadequate.

Finally, there is the possibility of expanding the amount of physical
public capital defined as infrastrucrure. While this capiral—ine luding
roads, sewers, alrports, mass transit, and water systems—generares i
own stream of future benefits, it now appears to be positively corre-
lated with private secror emplovment growth and producrivicy. In her
investigation of this copic, Alicia Munnell found “that a state’s
investment in public capital had a significant positive impact on thar
states private employment growth.” She also concluded thar “the
evidence clearly indicated thar public capital enhances the produc-
tiviey of private capital” (Munpell 1990). Similar results were cited
by David Aschawer in his work on the reladonship berween public
capital and economic growth (Aschaver 1993). While these results
are not free of controversy, the message is clear: The benefit from
infrastructure invesrment is probably much larger than the immedi.
ate value of improved transportation and water quality.

Even this cursory review reveals a great potential for expanding pub-
lic investment in research, education, and infrastructure. However,
any serious proposal for expanding government invesmment also has
to ackdress the issue of funding. Large deficits in the federal budget
have made any new expenditure difficult, even one that generares
future benefits. The answer is o fund public investment through
some combination of wser fees, spending cuts, and tax increases,
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For example, much of the investment in roads and highways is
already funded by a gasoline tax, Additional funds for investment in
ground transportation, including mass transit systems, could be misad
from this tax or from user fees, There are few reasons not to charge
tolls on highly congested thoroughfares and on trucks with heavy
loads. [k is no secrer thar the damage done o the nadon's highways
from these vehicles easily eclipses thar of the far more numerous
automobiles, This is just one example where the judicious applica-
tion of wer fees and raxes can provide adequare funding for public
infrastructure investment.

Funding for federal research is easily resolved because che amount
being spent is not necessarily inadequate, it is just largely misdi-
rected. A sharp reallocation of federal funds from weapons develop-
ment toward civilian projects promises a significant return without
sdding a cent to the budget deficit.

Even with user fees and spending reallocations, it is still difficult o
imagine attaining adequate levels of public investment withour some
kind of tax inerease. In this regard, parcleular arrention should be
directed ar the corporate income rax. This rax has fallen o hisvaric
lows and, if revived, could provide important revenue to finance a
broad program of public investment.

While cricics will decry the adverse effect of a corporate tax increase
on investment, the record examined in this report sugpests otherwise,
[f an important tax break like the ITC failed to stimulate investment,
why would the elimination of other tax breaks depress it? After all, if
corporate tax curs had achieved their ohjectives—higher investment,
greater job opportunities, and higher economic prowth—public
investment would be far less urgent eoday.
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Appendix A
Investment and Tax Credit

This section describes the staristical te=sts used to investigare the rela-
rionship between ITCs and equipment investment. The tests wrilized
aggregate annual data for the United Seates for the years 1946 o
1992. The hypothesis being tested is whether equipment investment
should be a function of three sets of variables: cost of capital, cash
flow, and capacity urilization.

Conventional estimates of capital costs typieally combine several
parameters (such as capital prices, tax rares, real interest rates, and
tax credits} into a single annual value. In fact, this method produces
a single value thar i3 equivalent to an annual renr payment whose
present value over the liferime of the equipment (properly dis-
counted for time, depreciation, and future taxes) is equal to the cur-
rent price (Hall and Jorgenson 1967). It is easy to forget thar ar any
maiment in time, a firm knows for certain only the purchase price and
tax credit; all other variables (such as real interest and tax rares)
apply to the future and, therefore, are unknown. Consequently, the
approach used here is to include each variable separately under the
presumprion that unknown variables may have less influence on
investment decisions.

Une of the cost-of-capital variables is the real interest rare, repre-
sented by the prime rare of interest less cthe rare of inflation (as mea-
sured by the GDP deflavar). Another cost-of-capital variable is the
corporate tax rare, which i3 equal to the stamatory rax rate an corpo-
rate income. Equipment prices are represented by the ratio of the
price deflator for producer’s durable equipment to the GDP deflavor.
In addition, the ITC is included a3 the mtio of total corporare invest-
ment tax credits to prodecer’s durable equipment.

Ocher variables included in the model were capacity utilization for
manufacturing and cash flow, equivalent to the sum of the consump-
tion of fixed capital for corporations and undiseributed corporate
profits. The dependent variable, equipment investment, was adjusted
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for inflation and then divided by GDE, similady adjusced. All of the
variables were obtained from the Marional Income and Produce
Accounts (MIPA), except for the prime interest rate and capacity

utilization, which were obtained from The Ecomomic Report of the
Presidene, 1993,

Mot surprisingly, the model wing ordinary least squares demonstrated
a high degree af first order serial correlation. Therefore, the results
presented in Table Al are kased on a correction for aurocomelation.

In column 1, the cash flow variable alone was rested and found o
have an insignificant effect on equipment invesmmene. This conelu-
sion did not change in the full model, the results of which are lisred
in column 3. The effect of the ITC alone is tested in column 2 and
the full model in column 3. In neither case is the ITC found w have
had o significant effect on equipment investment. Equipment invest-
ment did respond significantly to two variables: equipment prices and
capacity ukilization. Low equipment prices and high capacity utiliza-
tion both appear to stimulate equipment investment.

It shoild be -Emﬂhﬁruaﬂd I|'|.."|.l|, '.Jr.'q:-:lnlillg to these resules, LLuipment
prices have had a negavive effecr on real equipment investrment.
Because the elasticicy implied by the coefficient on equipment prices
is nearly one, changes in equipment prices will have almost no effece
on the nominal amount of cquipment investment.

This result may simply be a charscteristic of the demand for equip-
ment goods, but there are two other possibilicies. If firms make deci-
sions about how much to spend on investment independent of
investment pood prices, the regression results would not be any dif-
ferent; firms would simply allocate a certain amount of funds for
investment based on their current level of capacity utilization. If
cOQuipment ]"-I:'i.EES. ane |,||'|.|_|:;-||;'|||1_|| |1'|w, firms would E'il'll:'l.'ll.l the same
nominal amount but ger more for their money. In this case equip-
ment prices and real invesement would also be negacively relarad
with an clasticity approximarely equal o one.

There is another consideration. Because price indexes in the national
accounts are adjusted for quality improvement, falling equipment
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Table Al
Estimated Effects of Selected Variables on
Real Equipment Investment as a Share of GDP
(1950-1992 annual observabions)

Eavimmted Coefficients
{standard erroes In ]-runl'Jl.r.H:l]

Independent Cash ITC Full
Variable Flow Dby Oinly Mq:lul
Cash flow GOP 023 019
(103} (1081)
Eeal incerest rate o1a
{024}
Tax rate —-013
{.015)
Equipment prices —LDEI]“
{016}
Investment tax eredit 011 032
062 {048
Capaciry urilization” o400
009
Constant 061" 063 081
{.012] 100 {.022)
Adjusted R* A9 89 5
[herbin-Vatson 1.55 1,54 1.55%

:, = significanely diffesent fom seno at the 3 percent level
= :-i.gl'.iﬁuml]:.' dilferert fie wom st the 1 poreent |l

Wneificient and seandand error saltiplied by 100,

Source: MIPA; Foomomic Report of te Presidany, 1993,

prices could simply reflect a steady improvement in qualice. Ar least
since the lace 1970z this has been especially troe for computer equip-
ment. When firms buy more equipment, it may appear thar they are
responding to lower prices when in fact they are motivared by the
higher quality. The simple correlation between equipment prices and
investment can be misleading because it fails to cell the completz
story. It is unfortunate that further exploration of these issues is
beyond the scape of this research.
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An additional set of tests was conducted using the annual growdh of
real equipment investment as the dependent variable. The resules are
reparted in Table AZ. The ITC continues to have an insignificant
effect when rested alone or in the full model. Cash flow has a signifi-
cant, positive effect on equipment growth when estimated alome, but

Table AZ
Estimated Effects of Selected Variables on
Growth in Real Equipment Expendilures
(1951-1992 annuwal observations)

Estimnated Coefficients
Ietandard crrors in parentheses)

Indeperdent Cazh Flow ITC Full
Variable Oinly Only Muodel
Cash flow/GOP TED 1.910
(1.67) (1.300)
Real interest rane 380
L
T tate e,
(.23
Eguipment prices -7
(1600
Imwesmment rax credic 543 eli i
{43 (4211
Capaciry urilization® B56
55
Cirowrh—ren |_|'ll:.'|'|_"I'FI E-:ﬂ:u
310
Constant 276 012 68
{.139) (.01 (2430
Adjusted R? 09 01 78
Dherhin-"awtson Pl 1.98 1.05

.= dgnificantly different from zero ar the 5§ percent level.
- smnlrl...ml:l]. diffenant from zere at the | percent level
sciens und starcard error n1.l.|||:||:-||.c|.1 by 100,
Smerce: MIFA; Economic Beport of e President, 1993,
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not in the full model. Only capacicy utilization and the growth race
of real GDP have a sipnificant effect on equipment prowth, which in
both cases is positive. The coefficients on these ewo variables are
likely to overstate the actual effects, as the variables themselves are
likely to be influenced by equipment growth.

[n this study cash flow is not found to make a significant coneriba-
tion o equipment investment. Although a small percentage of addi-
tional income is likely wo be spent on new investment, the resulr is
not large enough to show up in this analysis. There are, however,
many apportunities to overstate this relationship.

It should be remembered char cash flow consists of two distinct com-
ponents: capital consumption allowances and undistributed profits.
Capital consumption allowances are likely ro be correlared with cur-
rent investment levels due to the simple fact that both are correlated
with past investment. This relationship was found o hold when
using the annual sgeregare dama described in this Appendix and the
company cbservations described in Appendix C. Because of this,
there is a tendency to overstate the effect of cash flow on investment.
The problem was largely eliminated in this model by correcring for
autocorrelation. Onee the correlation between current invescment
levels and past invesrment levels was reduced, the correspondence
between cash flow {depreciation in particular) and current invest-
ment diminished,

The other component of cash flow is undistribured profits. This com-
ponent is less likely to be related to past levels of imvestment spend-
ing but is more likely to be correlated with other business cyele vari-
ables, including growth of real investment spending. To some extent
this i3 due to the fact thar an increase in undiseribured profies will
Increase investiments, but there also is the fact that both profits and
investrnents are independently related to the business eyele. This
may be the reason why cash flow was no longer significant when
business cycle variables were included in the statistical teses (as
showm in Table A2, column 3).
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e L SRS
Appendix B

Tax Incidence

This section explains the statistical model and test of the relarion-
ship between before-tax profits and tax rates. To the exrent that coe-
porate taxes (and tax reductions) are passed through o consumers
and employees, average tax rates should be positively relaved o
before-tax profits. This was rested vsing a profic model based on my
previous work (Karer 1993).

By definition,

(1) ®# = pgq — {aclg = q{p — mc + mc — ac) = qip — me) +
gime —ac)

where

& = profits before taxes
p = price

(] = outpat

AC = AVErape cost

me = marginal cost

Dividing both sides by revenue produces the result,

() mR = (p—mc)fp + g{me —ac)R
where

B = revenue
The first term on the right side of equation (2) is defined as the
markup over marginal costs. When firms maximize profits, this rerm
is equal to che inverse of the elascicity of demand, defined as
monopoly power. The second term, including the difference beoween

marginal cost and average cost, is related co capacity weilization.
Presuming comventional short-run cost curves, marginal cost is likely
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o exceed average cost when capacity is tight, a relationship thare is
reversed when capaciey is underurlized.

To the extent chat higher taxes are passed through o consumers,
firms must increase their markups, resulting in higher profiss before
taxes. Alvernatively, if higher taxes are passed through to employees,
who are forced oo accept lower wages, then marginal costs decrease
and markups still rise. Therefore, tax rates should be positively
related to profits before taxes if taxes are passed through either o
consumers or employess,

Anaother facror thar is likely ro affect monopoly power is the level of
foreign competition represented by imports. The greater the competi-
ton from impores, the lower the level of monopoly power and

markups.

This model was estimared using annual dara for the vears 1948 w
1992, Profit shares were equal to corporate profits wich inventory and
capital consumption sdjustments, plus net interest paid by the corpo-
race sector, divided by GDP. The tax rate used was che corporate
profit tax lisbility divided by the same profit measure, Imports simply
were divided by GDP and, like each of the preceding variables, were
ohtained from the NIPA. Finally, capacity utilization was obtained
f-f‘:lr |:|:|'.||1|.r|'.:'||::h|r'||:|||-_|'l 'I:n:1|1:| l'l'u;: EJ_.'rlru'lml'n;: Hf.]!lrlrl: q,a-f hlu;" P‘rcsl(lfnl, ]'E"?.]-.
Estimarion of this model is presented in Table A3, with corrections
for firse order serial correlation.

Column 1 of the rable shows the results of regressing only tax rares
on profic shares. The coefficient on tax rates is positive and signifi-
cant at the 5 percent level. This result captures the face thar both
serics have been declining over the past 45 yvears {refer to Figure 4).
This cormrelarion is suspect, however, since the timing for the declines
in profit shares and tax rates were visibly different.

As column 3 in Table A3 illustrates, the coefficient on tax rates
r_'|::|:|1'|;¢m| xigl:m and was Far from H:iHI'liFii,'.ﬂnl‘ CITe ﬁlp;u;il,':,l whilizakion
was added to the model. This result also is evident in column 4,
which includes the import variable. Profits were significantly higher
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when capacity utilization was higher and imporrs lower. This simple
model capoured 81 percent of the variance in profic shares. The lack
of significance for the tax rate coefficient, or even the comect sign,
provides little evidence that the cash penerated from tax reductions
were passed through to consumers or employees. The conclusion is
that tax reductions during this period contmibuted o relatively higher
after-tax profics.

Table A3
Estimated Effects of Selecled Variables on
Bafore-Tax Corporate Profits as a Share of GDP
(1948-1992 annual observations)

Ezrimated Coefficientz
{zrzndard arroes in p-:lreuﬂ'l.uu]
Independent TaxRates  Full Model  Full Modd Full
Variahle Oinly Less Taxes Imports Model
Tax rate 063" —021 —029
{.028) (.028) {.024)
Capaclty uellization® 125" 126" 137
019 [.023) (.0X2)
lmports'GDF 2T 290"
{ 065 {.075)
Constant o716 015 005 019
LO11Y {7 oL (017
Adjuse=d R? 43 64 ! Al
Dharbin-Warsaan 1.7 1.61 | .54 1.59

:_ = gignificantly different from zero ax the 5 percent level
= samifcantly different from zemo at the | percene level.
A oefficient and smrdasd emor multiplied by 100

Sewmoes WIPA snd Foonomic Repaort of the Previdess, 1993
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Appendix C
Company Data

A second series of tesrs were conducted to investigate the relation-
ship between after-tax income and investment. The tests were
applied to a sample of 1,837 firms drawn from the Compuscar
database for the most recent year of available data (1991). Since the
data represents a cross-section, the cost-of-capital variables were
dropped, but additional cash flow variables were added. The depen-
dent variable was based on net capiral expenditures for property,
plant, and equipment. Cash flow was separared into three compo-
nents: depreciation and amortization, income before extraordinary
income (ordinary income), and extraordinary income. Orher vari-
ables were included to control for other sources {and, when negarive,
uses) of funds. These other variables included the cash ohrained from
the net sales of financial investments, the net sales of the company's
own stock, and the net sales of the company’s debe, All of these var-
ables were divided by company ner sales ta abtain a share.

The results of estimating this model using ordinary lesst S UATES aTe
prezented in the fist twe columns of Table A4, It should be nowed
that the coefficients on three of the additicnal variables—net invest-
ment, net debt, and net stock—were all found o be positive, as
expected, and significant ac the | percent level. Also significant were
the cash flow rerm and two of its components, depreciation and ordi-
nary income. Only extraordinary income appears to be unrelated to
the level of investment spending. The coefficient on ordinary
income in column 2 indicates thae firms with an addicional $1 of
income spend 30,12 mare on investment.

A second rest looked ar the change in investment spending among
the mame firms for the years 1990 and 1991, The numerator for each
variable was recalculared as the difference berween 1990 and 1991
and divided by net sales in the larrer year. The results of this regres-
sion are reported in column 3 of Table A4, The results for deprecia-
tion, mer investment, net debt, and net stock were positive and
highly significant. The coefficient on ordinary income reversed sigms
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and continued to be significant. Ar least for this one year, firms that
experienced an inerease in income were more likely ro reduce their
level of investment spending. Increases in all other sources of funds
had the expecred effect of raising investment

If enly a small fraction of higher income is spent on real investment,
what happens to the rest? Other tests explored the relationship
berween dividend payments and company income (including
extracedinary income). The results of these regressions indicate that
fiems with an additional $1 of income in 1991 distributed approxi-
marely 50.40 of that amount in dividends. This is comparable 1o the
estimare of $0.56 obtained from an analysis of annual data for the
Unired Staces for the years 1946 wo 199214

Additional tests were conducted to investigate the relationship
between income and other sources of cash flow. It was expected that
higher levels of income would substitute for these other sources. This
is, in fact, what the results in Table A5 suggest. In columns | and 2
the estimated coefficients on income were minus (211 and minus
163, which means that firms with $1 more of income were likely o
have $0.16 to §.21 less in cash from the sale of stock. Recall chat the
stock variable is equal to the amount of cash raised from the sale of a
companys own stock, less cash used o buy back its owmn stock. Ir s
possible thar firms with higher income either sold less new stock or
bought more outstanding stock. In either case the result means that
fewer funds were available for investments. Columng 3 and 4 provide
estimates of the same effect for ner debt. [t appears rhat firms with $1
af additional income received $0.08 to $0.17 less from the sale of
debt. In conclusion, it appears that only a small fraction of additional
income is spent on investment. There is some evidence that the dif-
ference is either allocated o dividends or used in lieu of additional
COLITY ar deht,
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Table A4
Estimated Effects of Selecied Variables on Investment as a

Share of Sales from

a Sample of 1,837 Firms

Estimaned Coeflicients

{wtandard errom in parentheses)

]:‘llfl".'ﬂ'“l'llfn'll Cash Fleaw I:':lil'| Flaw ':'hinj:-l' Batnvin
Variable Apprepate”  Separated” 1990 and 1991
Cash flowfsales 184
{G]*} L1] m
Depreciation/sales 0T 47
[.02%) (.035)
Crdinary incomefsles .J.H" —.I:IE-E-‘
{.011) (.015)
Exeraordinary ineomefsales Sk ) =123
1.074) (.122)
Cash lowfsales (-1) 06
{.011)
Net stock/sales 166 141 145
(002 {010} (014)
Met debefsales Ly 350 1715
{.020) {017} (.015)
Mat invesrmentfznles .251" .333" .I:Iﬁﬂl-lu|
(059} [OF1) (.04
Corstant os2™ 009 007
{.003) {003} (0040
Adjusted R 29 54 3B
1.04 158 1.59

Char bin-Wason

o= sipmificintly different from sem at the 5 peroent level,
= significanithy different from sero at the 1 percent level

Tl waluez in 1551
&wu:'fmurusl.ul.-
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Table AS

Estimated Effects of the Relationship
Between Income and Other Sources of Cash Flow
from a Sample of 1,837 Firms

.D'Epl.:l'llll.'nl Warialle
{standard erroms in parentheses)

Independent
Variahle Mien SnockfBales Miea Dﬂh'lﬁ'ilﬁ_
Depreciaticysales 034 051 o A0
[.0a1) {.060) {0400 {.035]
Cipdinary Income/sales ) ~ 165 =7 —.E?Eﬂ“
[.287) {.027) (LT {.0016]
Extraordinary income/sles .-'1-2I'_"I|I 12 4
(.178) (.105]
Met stocksales 004
(.014)
Metr debtfsabes A0
{039}
Met investmentzales KT Fork i
(074} (0400
Consamne 04 041 —0003 - 006
(1007 (.007) {0043 {.004)
Adjusted IE,"! 039 058 JOG6 S48

Dhrbin-"Eatson 201 1.98 1.95 1.95

:1- sipnificantly different from 2o ar the 5 percent level
= sgrmifeanely diferent from seeo o ehe [ percens level,
S o pustar.
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Endnotes

=1

In nominal terms, the ratio of equipment investment to gross
domestic product is written as (EfY) and in real werms (E3/Y).
The two rarios are related in the following form:

E/Y = (EY')(Pg/Py)

where P = price. It therefore should not marter which rado s
used as long as the relarive price, PPy, it also aceoumted for.

After 1983 the ITC, as reporced by the U.S. Intemal Revenue
Service, was combined with other business credits. This is one of
the reasons why the series does not fall o zero in 1986,

The correlation coefficient Between the rwe variables is .51,

This is equal o the ratio of the price deflator for producer’s
durable equipment divided by che GDP deflaror.

The ratio of real equipment spending (E') to real nonresidential
invesrment (N') for 1947 o 1992 is regressed on the investment
tax credit and the ratio of price indexes for E and N. An adjust-
ment was made for autocorrelation. The resules (with standard
erfors in parentheses) are

EfN' = 116 = 200ITC - .52 PPy
: (.122) (.13) i-11)

R =.03

Durbin-Warson = 1.67

Protits {equal 1o total corporate profits with inventory and capi-
tal consumption adjustments plus net interest paid by the corpo.-
rate sector) are divided by GDP to obtain a share. Average cor-
porate tax rates are equal to roral corporate tax liabilivies divided
by the same profic measure. Data are from the MNarional Income

andd Product Accouncs (IFA).

In this case dividends (D) paid by U.S. corporations from 1946
w 1992 were regressed on corporate afrer-tax income ().
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Estimates were adjusted for autocorrelation. The results (wich
sranclard errors in parentheses) are

D= =253 + Se4l
(2.87) (025}

.|"".-:_!||,|e-:|:|-_-|.] Rz - 07

Durbin-Wason = 1.7

8. Companies with sales of less than 310 million or income losses
grearer than 51 killion were excluded. '[-:'-:::'l'l]'l:mu-_-h for which
these or other cash flow variables were missing in either 1990 or
1991 were alzo exchuded.

9, The measure is equal to the industrial production index reported
in The Economic Report of the President, 1993, divided by indus-

trial energy (consumed in British thermal units), reported in the
Annual Energy Review, LS, Department of Energy.

10. Another reason w repeal the ITC, offered in 1966 by Senator
Albert Gore, Sr. was its quality as a special subsidy o capiral.
See King (1993}, p. 287,

11. Ar least pare of this significance can be attribured o reverse
causality, that is, higher investment contributes to higher GDI
growth and capacity urilizarion.

12. See Chavas and Cox (1992) for agriculture and Madiri and
Manuneas (1991) for manufacturing.

13. The acrual elasticity, calculated at the means, is 21,
14, Dividends {0} were regressed on after-tax company income (1)
'I::_1r I_|'|¢: SHIhe su.n:.ph.: -;1|’ ].3-!!? ﬁl.‘n:lﬁ iy 1891, -['l.'n: I:'ll'.".‘iLl.Il: [wll‘.l'l.

standard errors in parentheses) was

D= 549 + J951
(1.63) (.007)

Adjusted R* = .61
Durbin-Wason = 2.00
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