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In an effort to stisulate ecomomic growth, the
administration proposed that the temporary 10X investment credit
be made permanent and extended. Previous studies of ipvestment
behavior were evaluated to determine the rcle of the investsent
tax credit in prosoting stability and growth.
Findings/Conclusions: Since 1962, when the investment tax credit
vas 2nacted, gross private domestic iuvestament as a percentage
of the Nation’s economic output has not chaaged appreciably. Twe
areas cf concern regarding the level of investument spending are
shortrun economic recovery and future productivity gains,
Studies revealed that: about 2 to 4 years is required for a
significant response in investment expenditures to tax credit
changes; a large portion of the credit goes to rewvard investaent
that would have been rade whether or not there was such a
credit; the major thrust of the credit is tc provide incemtive
to long~ters econoaic grouth; and the credit encourages
investsent in new, more productive equipment and encourages a
greater proportion of capital investment in equipment. However,
the credit may distort normal market forces and lead to more
intensive use of capital at thc¢ expemse of labor, affect rates
of return on assets, allow additional tax writeoffs, and bygass
businesses vhich do not require large capital investments. Twc
studies suggested that the method of financing the credit may
lead to changes in capital costs, in redistribution of wealth,
and in consumer behavior. Recoamendations: The Congress shculd
consider the investaent tzx credit primarily 2= a tool to
prozote capital formation and economic growth in the long rurn
and consider the following possible changes: applying the credit
to other types of investment such as structvres and werkforce
training, making the credit available to fiiass currently making
small fprofits put growing rapidly, and further research and
analysis on the effectiveness of the credit as ar economic
stabilization device. (HTH)
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Unresolved Issues

At the time of enactment, most proponents
of the investment tax credit program thought
that this would increase investment in the
U.S. economy. Subsequent experience raises
questinns about this expectation. Since 1962
gross private domestic investment as a percent
of the Nation's economic output has not
changed appreciably.

How can this apparent failure of incentives to
stimulate investment be explained? What
alternatives are available to the Government
to encourage investment spending”

The investment tax credit is easily adminis-
tered and gives a tax break to business man-
agers. However, it is difficult to determine
how effectively the investment tax credit can
encourage business investment.

GAOQ critically assesses the most important
studiss that have analyzed the investment tax
credit’s short-term and long-termi economic
effects, points out the weaknesses in the anal-
yses, and suggests the direction of future
work.
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COMPTROLLER GENERAL OF THE UNITED STATES
WASH'NGTON, O.C. 20848

B-114802

The Honorable Charles A. Vanik
Chairran, Subcommittee on Trade
Committee on Ways and Means
House of Representatives

Dear Mr. Chairman:

We are enclosing 30 copies of our report: "Investment
Tax Credit: Unresolved Issues" (PAD-78-40) which is a
survey and evaluation of past studies of the role of the
investment tax credit in promoting stability in the
national economy. We discuss the nature of those studies,
analyze their strengths and weaknesses, and indicate
a need and direction for future research.

Our analysis indicates that about 2 to 4 years is
required for a significant response to the investment
‘expenditures to changes in the tax credit; thus, the
effectiveness of the tax credit in generating investment
expenditures in the short term must be considered with
much caution. We also found that the majcr thrust of
the investment tax credit is to provide incentive to
long-term economic growth.

Sincerely yours,

...M “ *

Comptroller General
of the United States
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COMPTROLLER GENERAL'S INVESTMENT TAX CREDIT:
REPCRT TO THE UNRESOLVED ISSUES
HONORABLE CHARLES A. VANIK

HOUSE CF REPRESENTATIVES

GAO's report is a review and an evaluation
of previous studies of investment behavier
that included the investment tax credit.
Its purpose is to discuss the role of the
investment tax credit in promoting sta-
bility and growth; to identify and evaluate
past studies of the tax credit; and to

set forth any unresolved issues.

The slow rate of investment spending since
the 1974-75 recession regarding the dur-
ability of the current economic recovery
concerns many policymakers. A common
opinion is that recessions are kindled by

a sluggish rate of business investment; when
business spending thrives, the economy is
generally pe: forming well.

In the current situaticn there are two areas
of concern regarding tne level of investment
spending: to keep the recovery going in the
shortrun and to provide for future product-
ivity gains.

Should business investment be manipulated as
part of the Nation's economic stabilization
policy? The debate on this guestion has led
to considerable reseach as to what are the
determinants of business investment What
influences the firm's investment decision?

An understanding of this issue is crucial to
the development of an effective policy to help
stimulate investment spending and encourage
economic growth and stability.

GAO reviewed and assessed past studies of
investment behavior that included the
investment tex credit and discusses their
strengths and weaknesses. GAO collected
other suggestive studies and conside.ed
the direction that future research should
take.
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FINDINGS

In reviewing past studies, GAO found that:

-~About 2 to 4 years is required for a
significant response in investment ex-
penditures to tax credit changes. The
eriectiveness of the tax credit for
investment expenditures ir “he short-
term must be considered with substantial
caution,

--A large portion of the tax credit goes
to reward investment that would have
been mace whether or not there was a
tax credit.

--The major thrust of the investment tax
credit is to provide incentive to long-
term economic growth.

These studies also indicate tha* the in-
vestment tax credit:

-—Encourages investment in new egquipment
that is more productive than old equip-
ment and vhich leads to economicz growth.

--Changes the composition of investment
expenditures in favor of mach1ne‘y and
equipnent, thereby encouraging economic
growth to the extent that machinery and
egquipment are more productive than
investment in other forms of capital.
The administration's proposal does ex-
tend the investment tax credit to
structures.

The investment tax credit may also distort
normal market forces.

--It may lead to the more intensive use
of capital at the expense of labor. The
idea behind capital investment is to
increase labor productivity, thus sup-
porting economic growth. But it may not
be beneficial for employment in the shortrun.



--A flat rate (currently 10 percent) applied
to all assets with lives of 7 years or
more leads to smaller rates of return for
assets with longer service lines,

-~-As currently structured, it is not excluded
from the deprecizble base of an asset go
that a writeofr is allowed for an expense
not incurred. The a-get is depreciated
for tax purposes from the origiral cost,
not the price adjusted fo: the tax credit,
The procedure raises the effective rate
of the tax credit above the statutory level.

=-It tends to bypass those businesses which
do not reaquire a large capital investment
since the credit cffsets taxes. The
benefits are reduced or eliminated for
businesses that lack profits or that
8re operating at a loss. This tends to
place new or marginal business at a com-
petitive disadvantage.

Two recent relatively unknown and somewhat
tentative studies explored the implications
of the method of financing the investment
tax credit. These two longrun, full em-
ployment models Suggest that the method

of financing the tax credit may lead to
changes in capital costs, in redistribu~
tion of wealth, and in cons.mer behavior,
Total investment may actually decline if
the Treasury sells bonds to households to
finance the credit. If the credit is fi-
nanced by a reduction in Governmnent ex-
penditures, investment may rise by the full
value of the tax incentive to business

sO0 that:

=-The method of financing the investment
tax credit may be important in determin-
ing the potential effectiveress of the
tax credit in stimulating business in-
vestment spending.

-~The potential effectiveness of the credit

is critically dependent on the form of
the cuomplete fiscal package.
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AGENCY COMMENTS

GAO did not reguest formal agency comments
on this report. GAO did, however, receive
informal comments from several agencies
and considered these comments in preparing
the report. Recoanized economic experts
in the business and acaiemic communities
also reviewed the report.
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GAC has resevvations atout the ability of
the investment tax credit Lo promote
short-term economic stability. For this
reason, GAO believes that the Congress
should cor<ider the investnent tax credit
primarily as a tocl to promote capital
formation and economic growth. To
improve its effectiveness in achieving
these longer term goals, the Congress
should consider the following possible
changes.

--Applying the investment tax credit to
other typer of investment such as
structures and workforce training.
(While the administration proposes
extending the tax credit to structures,
the Congress may wish to consider other
Jorms of investment.)

--Making the investment tax credit available
to those firms that are currently making
small profits but are growing rapidlly.
This would enlargen the base to which che
credit is applied and, therefore, aid
those industri2s more likely to invest
in machinery and eguipment. (The admini-
stration's proposal to increase the tax
credit limit from 50 to 90 percent goes
part of the way, but the Congress may wish
to make the credit refundable:)

--GAO believes that further research and
analysis should be undertaken concerning the
effectiveness of the investment tax credit
as an economic stabilization device.
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CHAPTER 1

INTRODUCTION

In an effort to decrease unemployment and encourage
growth in the U.S. economy, the administration proposed that
the temporary l0-percent investment credit be permanent and
be extended to new industrial buildinqs and to investments
Furthermore, investment credlts are to be allowed to offset
up tc 90 percent of tax liability in a given year, but they
will not be allowed to offset a taxpayer's complete liability.
The investm:nt tax credit is designed to reduce business
taxes paid oy a percentage of the amount spent on machinery,
thereby reducing the net-of-tax cost of investment. Unless
extended by the Congress, the present 10-percent investment
credit expires at the end of 1980.

This proposal to extend the investment tax credit rests
upon the belief that the U.S. economy needs a stimulus and
that the stimulus should be directed toward businass
investment because of:

-~The slow rate of private investment in the economy.

--The low rate of productivity gains in manufacturing.

--Growing energy regquirements.

And the investment tax credit further stimulates investment
in capital egquipment that results in:

-~Improved job opportunities in existing and new
businesses.

—~Increased productivity that results in alleviation
cf inflationary pressures.

-~Increased Federal revenues from higher levels of
economic activity.

PROS_AND CONS OF INVESTMENT 13X CREDIT

Proponents argue that the history of the investment tax
credit has been effective in stimulating job producing
investments throughout the ecoromy. A paper presented to



the Ways and Means Committee on February 11, 1977, by the
Ad Hoc Committee for an Effective Investment Tax Credit
stated that:

"+ * « The key to the effectiveness of the
investment tax credit is the fact that taxpayers
must earn the benefit through the purchase of
productive equlpment and fac111t1es--purchasLs
which result in more jobs in the manufacturer's
sector and * * * more jobs in the operation

of the purchaser as well. Thus, employment and
productive capacity are expanded, inflstionary
pressures are reduced through efficiencies in
operation and Federal revenues are most likely
increased far beyond the initial cost to the
Treasury."”

The investment tax credit is, in effect, a subsidy
provided by the Federal Government through the tax system
to encourage investment activityv. As such, the investment
tax credit involves the transfer of funds from the
Government to the private sector. The Governmeut does
not send a check to the business firm reimbursing it
for a portion of its capital investment, but the Treasury
Department does forego some of the revenue that it
otherwise would have collected. This foregone revenue
represents the cost of the programs. The benefits are
the investment expenditures regquired to achieve the
shortrun stability and longrun growth; thus. benefiting
the nation's taxpayers.

Arguments against the investment tax credit say that
it is an inefficient way to stimulate new investment and
create new jobs, and that it distorts the play of market
forces that lead to an inefficient allocation of resources.

This argument emphasizes that the credit does not
sufficiently increase equipment investment to offset its
enormcus cost--estimated te be a little over $9 billion
in fiscal year 1977 and $11.8 billion in fiscal year
1978.

The cost, in terms of foregone income, may be greater
than the benefits in terms of investment directly generated
plus the accompanying increase in employment and output,
and revenues to the Treasury. One reason this may be true
is that the price cf capital-—-the variable affected by the
investment tax credit--is only one of the many determi-
nants of investment spending. The price of capital may



affect such spending differently, in terms of timing and
magnitude, than other determinants, such as expected and
actual sales or new orders, the stock of unfilled crders

and inventories, and the capacity utilization of plant ang
equipment. The empirical evidence measuring the differences
in timing ard in magnitude of effect will be presented

in chapter 3.

And finally, the largest portion of the tax credit
goes to reward investment that would have been under taken
in any case. Thus, while a company may increase investment
outlays by only 5 percen- over what was Planned without
the credit, they will receive a tax credit benefit on the
full 190 percent of their investment. It is not a credit
for all investment since it applies only to investment in
machinery, not to investment in plant, housing, or durable
consumer goods. Furthermore, it does not apply to investment
in workforce training or research and development. Finally
the credit tends to bypass all businesses aot requiring
large capital investment and, since it offsets taxes, the
credit gives no benefit to new but growing businesses with
little or no current profit.

In summary, the argument against the investment tax
credit takes two paths. There are thoge who believe that

incentive, will distort the market mechanism and that
policymakers should either leave the market alone or use

@ general stimulus, such as a cut in the individuil income
tax or the corporate income tax, or both.

HISTORY AND OPERATION OF INVESTMENT TAX CREDIT

. — e e e e = ———

The investment tax credit was enacted in 1962, suspended
for 5 months in 1966 and 1967, repealed in 1969, reinstated
in 1971 at 7 percent, and raised to 10 percent in 1975,

The investment tax credit was considered a mejor innovation
in Federal tax policy. Under it, a business firm may deduct,
as a credit against its Federal income tax liability, a
specified fraction of its investment expenditures for
tangible personal Property with a service life of 3 years

or more. Tne 1971-74 credit rates were 7 percent for
business and 4 percent for public utilities for services
lives of 7 years or more, but in 1975 both rates were
increased to 10 percent as an antirecessionary stimulus

to investments made in 1975-76. For investments of less than



7 years, a smaller portion of the full credit is allowed.
For assets with lives of 3 to 5 years, oie-third of the full
credit is allowed; on assets with lives of 5 to 7 years, the
firm is allowed two~thirds cf the full credit. 1In theory,
this feature adjuasts for the tendency of the inves*nuent
credit to favor short-lived over long-iived assets. The
full deduction is allowed against the first $25,000 of

tax liability, but prior to 1975, was normally restricted

to 50 percent of the remainder. The Tax Reduction Act of
1975 eliminataed the 50-percent restriction for public
utilities from 1975-76, but provided for its gradual
reinstatement over the next 5 years.

Some of the provisions of the law have c.eated special
problems. For example, unused investment tax credits may
be carried back for 3 years and forward fcr 7. For many
businesses this constraint has created a stock of unused
credits (whose value is difficult to assess because of
uncertainty about when and to what extent they will be
deductable against past and future tax liabilities).
Furthermore, the proper accounting treatment of currently
deducted credits is vague. Should firms be allowed to
reduce current after tax profits by their full amount?
Should th=2y be capitalized and deducted gradually over the
service life of the current asset on whose purchase they
were earned? Accounting for the investment tax credit, in
short, is subject to ambiguities.

Finally, the present version of the investment tax
credit does not reduce the amount of depreciation that
firms may take on their qualified investments. The asset
is depreciated at its cost to the firm, not at its after
investment tax credit cost.

SCOPE_OF REVIEW

In our report, we assess the investment tax credit
as a tool to stabilizing the economy in the shortrun
and as a contributor to long-term economic growth. The
analysis of the report is based, in part, on the conceptual
and empirical economic literature relevant to assessing
the policy effects of the investment tax credit. The
egnalysis performed for this report relies upon currently
available information and data, and no new empirical
analyses are undertaken in the study.

In chapter 2, preliminary matters and some background
materials are presented.



In chapter 3, the literature relevant to the investment
tax credit is reviewed. The way in which the investment
tax ccedit is financed is presented, and suggestions for
future research on the role of the investment tax credit in
the economy are stated.

In chapter 4, the unintended side effects and spill-
overs that result from the application of the investment
tax credit are discussed. In chapter 5, conclusions are
drawn ana recommendations are made.



CHAPTER 2

ANALYSIS_OF INVESTMENT DECISIONS

INTRODUCTION

The investment tax credit began in 1962. Since that
time, tax incentives, such as depreciation schemes,
investment allowances, and tax exemptions, have been
extended and modified in efforts to stimulate investment
expenditures. PBut, there remains the guestion concerning
the extent to which business managers respond to tax
incentives in making investment decisions. Under one of
the descriptions of firm behavior, the investment tax
credit has little or no effect in stimulating new investment
spending. In other theories. the investment tax credit is
of paramount importance. However, "If capital services cost
less as a result of tax incentives, businessmen will
employ them." 1/

In fact, the controversy ~ver the extent to which
business .ianagers do respond to tax incentives extends to
both the theoretical and the empirical levels of analysis.
Though the research performed to date has failed to
provide policymakers with exact, guantitative answers,
definite progress has been made in classifying the
basic issues. Although the definitive investment model
has not yet and may never be developed, the existing
models and empirical studies do provide valuable informa-
tion for the policymaker.

INVESTMENT AND DEMAND_FOR CAPITAL

Effective policies for influencing fixed investment
can only be designed if they are specific. This requires a
theory of demand for capital gyoods. It is usually assumed
that there is a fixed relation between the stock of capital
and the flow of services derived from it. Since the demand
for a finite addition to the stock of capital can lead to
any rate of investment expenditures, the rate of investment
will depend on the behavioral relationship that exists
regarding the speed of adjustment to a new and higher
level of capital. 1In other words, if the desired capital
stock is different from the actual capital stock, the

1/Hall, Robert and Jorgenson, Dale, in G. Fromm (ed.), "Tax
Incentive and Capital Spending," p. 9.

6



shortage is to be made up, but the theory does not tell
us at what rate per unit of time this shortage will be
eliminated.

An extremely rapid planned investment response to *he
gap between desired and actual capital might be :rustrated
because the suppliers of capital goods are unable to meet
its demands immediately. Most heavy capital goods are
supplied to order and there is a backlog of these orders;
to this must be added the time it takes to produce the
egu.pment. Although a firm may plan a particular rate
of investment, supply considerations will often change that
rate so that the actually realized rate is much different.
Furthermore, if all firms plan a fairly rapid rate of
investment, then such plans will not be honored in the
total, and the economy will be forced along a much slower
path, depending on how rapidly the capital goods industry
can expand. :

The question of which investment path cne firm plans to
move along and which path is actually realized is one of
dynamic adjustment. Thus, to assess the investment tax
credit's performance as an investment stimulus, it is
necessary to identify the determinants of the demand for
capital and how these determinants are translatad into the
demand for investment. It is then appropriate to address
the question: What tax incentives would work best, given
alternative theories of investment behavior?

A convenient framework for analyzing and discussing
the problem of investment demand is to specify a two-stage
process:

l. What determines the desired stock of capital?

2. How does the firm, or economy, adjust from its aciual
capital stock to the desirea capital stock?

In the first stage the following questions should be
asked: What elements enter the firm's decision to add to
or replace plant and equipment? 1In the second stage:

Once the decision to expand or replace the firm's capital
stock has been made, how long will it take for the decision
to be implemented and for the capital to be put in place?

Timelags

The need for an explicit recognition of timelags in the
formulation of a theory of investment can be illustrated by



considering first the lags which affect a single capital
expenditure undertaken by an individual firm. The total
lag between the t.me when the firm is faced with &
situvation in which it reqguires further capital expenditure
and actual expenditures (investment) consists of the
following cowpcnents:

--The time which elapses between the situations
stimulating the purchase of capital goods and
the firm's knowledge about the situations. This
is the timelag caused by the collection and
provision of the relevant statistical information
relating to the firm, its industry, and the
economy as a whole.

--Time taken by the management of the firm to draft
plans for the proposed capital project, to decide
on its advisability, and to arrange the necessary
financing.

--Time -taken by the firm to make its decision
effective. This involves either purchase, or for
most types of capital goods, the placing of
an order.

--For capital goods supplied to order, there may
be a further lag before the work on them commences.
Thie lag will exist only if the industtries producing
the required capital goods are working fairly close
to capacity, and its length is likely to depend
on the current pressure of demand for capital.

--For capital goods supplied to order, there will
also be a lag between the start of work and
production. In some cases, the actual capital
expenditure will be made by the firm only when
the g900ds are delivered; in other cases, capital
expenditures in the form of progress payments
will be made by the firm at intervals during .

the production period. -’

Summing these components, the total lag between the
situation requiring capital expenditure and the actual
expenditure is seen to consist of a fixed and, in many
cases, a distributed component. A further distributed lac

effect is introduced if the firm, instead of responding t»

a situation existing at a single point in time as assumed

above, is more cautious and determines its policy with

respect to a range of its recent experiences. The total
LY
8
g
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length of the lag is not easily predicted on a priori
grounds. However, for capital goods which are built to
order, and for wnich progress payments sre not made, the
fixed component of the lag distribution cannot be less
th.an their minimum production period.

When considering the lag distribution relevant to all
capital expenditures undertaken by a single firm, the
problem becomes more complex. Even for decisions made at
the same point in time, different lags are likely to be
associated with different capital goods, because of
differences in their gueueing and production periods.
Moreover, the decisionmaking time may vary with the
magnitude of the expenditure involved. The consideration
of carital expenditure decisions at a more aggregate level
(industry or whole economy) introduces additional compli-
cations to the lag scheme, since different firms may
have different speeds of response to a given situation.
Firms are likely to require different assortments of
capital goods; the information, decisionmaking, ordering,
queueing, and production period components of the lag
structure may change over time. Variations in the first
three are likely to be determined by such factors as
changes in the internal organization and complexity of
individual firms, and developments in data collection and
provision. Variations in production periods are likely to
be caused by both trend and cyclical influences; the trend
influence reflecting changes in the production techniaues;
and the increasing complexity of capital goods, while
the c:'clical influences are attributable to changes
in tlie pressure of demand on the capital goods industries.
This latter influence is also likely to determine both
the existence of and the length of the gueueing period for
actually acguiring the capital goods.



CHAPTER 3

REVIEW OF INVESTMENT STUDIES

In this chapter the main studies of the performance
of the investment tax crecit over the past 10 years are
surveyed and assessed. AlLthough the studies often concern
the use of accelerated depreciation and cuts in the
corporate tax rate, our emphasis is placed on the
conclusions of the studies that relate to the investment
tax credit. The studies surveyed include: a Brookings
Conference in 1967 and comparative studies undertaken
later. Some recent logical extensions of mcdels are made
to assess the performance of the investment tax credit as
well as other investment incentives, and summary information
contained in these studies is presented for policy purposes.

The 1967 Rrookings Conference was called in an attempt
tc evaluate the effect of tax incentives enacted sinrce
world War II on capital spending. Each study measured the
same phenomenon, but obtained different results. The
studies are extremely complex and employ sophisticated
conceptual frameworks and empirical analyses. 1/

Although the papers do agree that the investment tax
credit is effective in increasing investment spending,
questions are raised about the timing of investment
expenditures and their effect on short-term economic
stability and whether the cost of the tax credit as a
program was worth the benefits generated. The studies do go
a long way in developing a theoretical framework and
methodology for analyzing the effect of various economic
factors as investment.

1. Hall and Jorgenson. The investment model
formulated by Hall and Jorgenson is based on neoclassical
economic theory. Firms maximize profits subject to a
production function, taking account of iine implicit rental
price of capital (the price of capital services). They

1/The current major econometric models contain similar
types of egquations for fixed investment and, hence, are
as complex (e.g., Data Resources Incoporated, Wharton,
Federal Reserve Board, Chase).
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assume a Cobb-Douglas production function and, therefore,
that the elasticity of substitution between labor and
capital is ecual to unity. The parameters of the model are
estimated from annual data in 1965 dollars for investment
in manufacturing and nonfarm/nonmanufacturing industries

in the United States from 1929 to 1965. In each sector,
separate investment functions were fitted for equipment and
for structures. The Hall-Jorgenson model does not provide
a separate lag structure for output and, for the relative
prices of labor and capital, both are combined into one
variable making it impossible to distinguish the separate
effects.

Given the above assumptions and estimated parameters,
the model ectimates the investment effects of the adoption
of accelerated depreciation in 1954, the adoption of new,
shorter lifetimes for depreciating investment and the
investment tax credit in 1962, and the cut in the corporate
profits tax in 1964. The effects of the 1966-67 suspension
of tax credit and accelerated depreciation for structures
are projected into 1970.

Hall and Jorgenson conclude chat tax policy has been
highly effective in changing the level and timing as well
as the composition of investment expenditures. The
investment tax credit, which was limited to certain
equipment, shifted investment away from structures and
toward equipment. Thus, changes in tax policy are said
to have substantially stimulated the level of investment
expenditures.

2. Bischoff. Bischoff's model of the investrent
process is similar in many details to the model presented
by Hall and Jorgenson. He is critical of their model,
however, because ~f the restrictive nature of some of
their assumptions. He, therefore, develops and applies

a less restrictive and more general set of assumptions.

The most important of Bischoff's generalizations is
that the proportions between labor and capital may not be
freely variable at all times but only before fixed capital
goods are put into place. This "putty-clay" hypothesis
is used since it implies that measures (tax credits,
depreciation rules, etc.) that alter the relative price
of capital services should affect capital goods spending
more gradually than do changes in output.

11



Bischoff, unlike Hall and Jorgenson; allows for a
separate lag distribution for output and relative prices,
and the empirical results indicate that this substantially
improves the predictive power of the model. Changes in
relative prices affect equipment spending more gradually
than do changes in output, as predicted by the "putty-clay"
hypothesis.

Bischoff relaxes other Hall and Jorgenson restrictions
in the following ways: (1) the assumption that the
production function underlying the demand for capital of
the Cobb-Douglas variety is replaced by the asssumption
that the underlying functic. %“:as a constant but unspecified
elasticity of substitution; ,2) the assumption that
expectations are static is replaced by the assumption that
expected output and expected relative prices are generated
via distrbuted lag mechanisr, and (3) the assumption that
the constant before tax cost of capital is replaced bv the
assumption that the after tax cost of capital may be
approximated by a linear function of the corporate bond
yield, the corporate dividend-price ratic, the degree of
corporate leverage, and the corporate tax rate.

Bischoff concludes that changes in the relative prices
of capital goods--including changes resulting from the
investment tax credit--appear to have a statistically
significant affect on eguipment spending. His estimate
of the longrun price elasticity of demand for equipment
is close to unity. Other things being egqual, the stimulus
to equipment spending provided by the investment tax
credit is estimated tc exceed the revenue losses from
the credit. For accelerated depreciation the estimated
effects are considerably smaller than the revenue loss.

3. Coen. Robert Coen estimates the effect of the
various tax incentives for investment--accelerated
depreciation, the investment tax credit, and reductions
in tax rates on business income--on total plant and
equipment exp~nditures of manufacturing firms. Tax
incentives are assumed to influence capital expenditures
in two ways: 1) by reducing the implicit rental price of
capital, they increase a firm's desired stock of capital;
and (2) by increasing the flow of internal funds available
for financing purchases of capital goods, they facilitate
adjustments of capital stocks to desired levels.

Coen hegins the analysis by measuring changes in the
rental price of capital and in cash flow brought about by
changes in tax policy. He finds, for example, that for
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the 1954-61 period, a switch in depreciation methods from
straight line to double declining balance reduced the
rental price of capital of manutecturing firms by 4 vercent
on the average. 1In other words, equal reduction in the
rental price of capital would have occurred if the tax
rate on business income had been reduced by 4 percentage
points. By 1966, the combination of tax incentives had
reduced the rental price by 19 percent or the equivalent
of a 20-percentage-point reduction in the tax rate. Coen
also found that by reducing tax liabilities, accelerated
depreciation increased cash flow by £5.1 billion (1954
dollars) during 1954-61 period. This was equivalent to

a reduction of approximately 3 perentage points in the
tax rate. In 1966 alone, firms enjoyed an ircreased

cash flow of $3.1 billion as a result of all tax
incentives--the equivalent of a 9-percent reduction in
the tax rate.

Coen then determined the responsiveness of investment
to cnanges in the rental price of capital and in cash
flow by statistically fitting an investment relation to
quarterly data for 1965-66. Investment is described as
the process by which firms adjust actual capital stocks
to desired levels. The speed with which investment takes
place depends on the adeauacy of the cash rlow for financing
capital expenditures. Firms are assumed to minimize costs
of production. Thus, the desired stock of capital depends
on expected future output and relative prices of factors
production. Expected output is specified as a weighted
average of current and past values of new orders, with
the weights following an inverted-v pattern. Similarly,
expected relative factor prices are specified as a
weighted average of current and past prices. Several
variants of this basic model are tested. Coen prefers the
investment equation which states that if cash flow is small
relative to the size of the gap, firms close about 10
percent of the difference between desired and capital stocks
each quarter. However, if cash flow is about equal to
the gap, the adjustment speed increases to about 28 percent
of the gap per quarter. The investment eguation also implies
that a l-percent increase in expected output will increase
the desired capital stock by 0.9 percent, while a l-percent
decrease in the rental price of capital increases the
desired stock by 0.3 percent.

A cost-benefit calculation of the effect of tax nolicy

on the economy shows that accelerated depreciation increased
investment expenditures by $2 billion (1954 dollars) from
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the beaginning of 1954 to mid-1962; this compares with tax
savings to firms (revenues lost to the Federal Treasury)
of $5.1 billion over the same period. From mid-1962 to
the third quaiier of 1966, all tax incentives increased
expenditures by $2.8 billion, compared with tax savings
of $8.6 billion. Thus, based on Coen's estimates, the
effect of tax incentives has been disappointing in light
of their costs.

4. Klein and Taubman. Lawrence Klein and Paul Taubman
estimate the e?fects of the investment tax credit and
accelerated depreciation allcwances on nonfarm fixed
investment. In the process, they compare their methods
with those used in the other studies presented at the
conterence. Unlike other authors, they did not estimate
new investment functions with explicit tax credit variables.
Instead, these equations (based oa quarterly data from
1948 to 1964) were taken from the then current version
of the Wharton econometric model. The rate of return was
adjusted for tax policy changes and entered as shifts in
the interest rate term in the equations for manufacturinrqa,
regulated industry, and all other nonfarm investment.

For the investment tax credit, the increase in the rate
of return was calculated for each of the three industry
groups.

The effects differ among groups. Utilities, for
example, were granted a lower maximum credit rate and their
capital has a longer o2conomic life. Other differences
arise from the mix between covered and noncovered capital
equipment, and the difference betwzen statutory and the
eftective tax rate. All effects were evaluated within
the Wharton model; hence, feedbacks from the rest of the
economy were included, a crucial aspect missing from the
other papers.

In contrast to Hall and Jorgenson, Klein and Taubman
allowed for the fact that the temporary tax credit suspension
(as in 1966-67) should have a greater effect on investment
than a permanent suspension. Assuming that it had .ot been
revoked in March 1967, the suspension of the credit and
the accelerated depreciation would have reduced investment
by an estimated $2.3 billion in 1967. Aabout half this effect
occurs because of feedbacks within the model. Without
adjustments for the temporary nature of the suspension, the
impact was estimated to be $1.6 billion (both amounts in
1958 dollars).
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This study goes into substantial detail about zhre
problems involved “n computing the rental price of cap.tal:

--The failure to include State and local taxes
on property and profits.

~-The accelerated amortization provisions under
the program of the certificates of necessity.

-~For structures, the conversion of accelerated
depreciatijon into capital gains.

COMPARATIVE STUDIES

Alternative models of investment behavior have widely
different implications for the determinants of investment
and for the time structure of the investment process and,
therefore, for the effectiveness of ‘ax incentives such
as the investment tax credit. A-tempts to appraise
alternative econometric models of investment behavior on
the basis of accepted standards of validity of specification,
such as goodness of fit and absence of correlation in the
underlying errors, reveals that the information already
available is insufficiernt to provide a basis for comparison.

1. Jorgenson, Hunter, and Nadiri. 1In one test of
the investment theories, Dale W. Jorgenson, Jerrald Hunter,
and M. Ishag Nadiri fitted four different models selected

to represent the main alternative theories of investment.
The models were fitted to the same 1949-64 data for 15
manufacturing industries from the regular investment survey
of the Office of Business Economics and the Securities
Exchange Commission. The models tested were the
Jorgenson-Stephenson Model, which stresses the rentai price
of capital asset services; the Eisner Model, which minimizes
the role of financial factors and stresses the importance

of changes in business sales and profits (the so-called
flexible accelerator); the Locke Anderson Model, which
includes a variety of financial factors such as internal
cash rlow, interest rates, long-term debt capacity, and
accrued tax liabilities; and the Meyer-Glauber Model, which
also stresses financial factors by including internal cash
flow, interest rates, and the rate of change of common

stock prices.

When tested for their ability to explain the behavior
2f business investment during the time period of the study,
tne Jorgenson-Stephenson Model ranked first, the Eisner,
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second; the Meyer and Glauber Model third; and the
Anderson Model, fourth. When tested for the absence of
structural changes between 1949-60 and 1961-64, the Eisner
Model ranked first and the Jorqenson-otephenson, second;
while the other two held the same position as in the
explanatory test. This test £or structural change is
important because the models are built to represent the
underlying structure of the economy, and the empirical
results are specific to that model. If the economy changes
and the model does not pick up (represent) that change,
then the results of the test may not be valid.

2. Bischoff. 1In another systematic test, Bicchoff
fitted five models to quarterly data for 1953-68. He used
the standard neoclassical model of Jorgenson and Stephenson,
Eisner's flexible accelerator rodel; a straight cash flow
model, a model based on the prouposition that corporate
managers invest so as to maximize the market value of their
firm; and the Federal Reserve Board, Massachusetts Institute
of Technology, Pennsylvania Econometric Model (FMP model),
the latter model incorporating Bischoff's "putty-clay"
hypothesis. All five models performed reasonably well
and similarly during the period to which they are fitted,
but when they were used to predict investment in 1969-70,
both the cash flow and the corporate market value eguations
showed large errors. Bischoff preferred the FMP model,
with Eisner'cs flexible accelerator as his second device.

The FMP model had the added advantage of an economy-
wide model in that it incorporated the model's feedback
effects.

SUMMARY AND_CONCLUSIONS

In this section of the paper we summarize what we have
learned about the effect of the investuent tax credit on
investment and, ultimately, its ability to achieve the
policy objective of short-term economic stabilization and
long-term economic grecwth.

The Brookings Conference studies started the ball
rolling in the sense that never before had anyone attempted
to evaluate the investment tax credit and other tax
incentives in the context of an econometric modei. Previous
attempts had been rather ad hoc representations of the
ratio of investment expenditures to gross national product
(GNP). That is, investment tax incentives were assumed
to increase investment in the U.S. economy in relation
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to some measure of the economv's overall scale, such as
GNP. But many things were left out of these calculations
that had to be accounted for.

These studies were certainly a giant step forward in
the attempt to evaluate in a rigorous and sophisticated
manner the effect of policy variables such as the investment
tax credit, accelerated depreciation, and reductions in
the corporate income tax. What information about the
performance of the investment tax credit do these studies
give us?

Econonic _stabilization. The purpose of stimulating
investment expenditures is to increase aggregate demand at
a time when such demand is deficient, that is, when
consumption and Government expenditures are not filling
the gap so that actual ouvtput is less than potential
output--with the resultiing excess capacity and unemployment
problems. Thus, what evidence do the studies give us to
indicate that the investment tax credit has increased
investment expenditures at *he time needed and in the
appropriate amcunt?

In a period of deficit demand, the businessman with
lagging sales and excess capacity in plant and equipment
will be somewhat unwilling to invest in more plant and
equipment. This would, in general, hold true with or
without the tax credit. 1In the downturn and the low point
in a business cycle, and very likely in the early stages
of the vupturn, the likelihood of a significant amount
of investment as a result of the investment tax credit
is somewhat doubtful. On the other hand, in the middle
and later stages of the upturn, the increased demand with
the expectation nf further increases will encourage
investment, and the investment tax credit may likely
increase the amount of investment but at what may be an
inappropriate time. &n investment stimulus is needed in
the downturn and the low point of the recession, not in
the later stages of the upturn and at the peak of the cycle
when in adding to aggregate demand it increases inflation.
Thus, it is not a particularly effective countercyclical
policy investment.

Evidence from the studies tends to confirm this
conjecture. The lag structure on investment is much longer
for price changes than for output changes--evidence that
output changes are most effective in generating shortrun
changes in investment and, therefore, in aggregate demand
ard employment.



The value of the tax credit for stabilization, if the
policymaker is going to raise and lower the rate as well as
stop the credit altogether, depends on the ability of the
policymaker to forecast future trends. The historical choice
of the timing of the credit and the choice of the rates
appear to have been detrimental to stabilization. In hind-
sight, a constant rate of x percent wouid have been
preferable to the actual administration of the program.

For example, reduction or susvmension of the investment tax
credit in late 1964--which would have been an appropriate
time--would have required accurate anticipation of the
course of the Vietnam buildup. 1In 1964 U.S. fiscal pelicy
was headed in the opposite direction. 1In that year a major
tax cut was instituted, and the effectiveness of the
investment tax credit was enhanced by the enactment

of the Long Amendment. The implications of the changing -
defence policy were not apparent to fiscal policymakers
until much later.

Economic_growth. To the extent that the tax credit
affects positively net investment expenditures, it effects
long-term economic growth. Economic growth is also
affected by replacement investment to the extent that

new capital goods replacing old capital goods is more
productive, which is usually the case. Furthermore, the
investment tax credit may enhance measured economic growth
by changing the composition of investment expenditures
toward the traditionally more productive plant and

equipment investment.

The main criticism of these studies--except for Klein
and Taubman--is that they are partial equilibrium studies
and have not been undertaken in a macroec~nomic framework
where the interrelatedness between investment, the interest
rate, the money supply, etc.,