
because of its effects on firms' sales and 
profits and because it will reduce the 
uncertainties involved in investment. 
High rates of inflation tend to discourage 

Tax Policy and Innovation 
Edwin Mansfield 

In recent years, there has been consid- 
erable concern in the United States re- 
garding the rate of innovation. On the 
basis of various kinds of data, it is widely 
believed that our technological lead over 
countries like Japan and the Federal Re- 
public of Germany has narrowed, or no 
longer exists, and that a slowdown has 
occurred in the U.S. rate of innovation 
(1). In response to such signals, massive 
government studies have been carried 
out, and business groups and engineering 
and scientific organizations have per- 
formed their own analyses. In practically 
all the studies, attention has been devot- 
ed to the role of tax policy in stimulating 
industrial innovation. Without question, 
such attention is appropriate. It is impor- 
tant that tax policy be formulated with 
recognition of its effects on research and 
development (R & D) and other parts of 
the innovative process. 

comment on the desirability, or lack 
thereof, of particular tax provisions or 
proposals. Moreover, by pointing to 
gaps in existing knowledge, I do not 
mean to imply that, because of these 
gaps, the relevant tax provisions or pro- 
posals are ineffective or undesirable. 
Third, the research topics and methods 
suggested reflect my biases; others might 
suggest quite different topics. 

Tax Provisions Affecting 

R & D Expenditures 

Before we turn to the specific provi- 
sions of the U.S. tax code that are often 
singled out as having a significant effect 
on R & D expenditures, it is important 
to recognize that they may be less impor- 
tant than the effects of tax policy on the 
nation's general macroeconomic cli- 

Summary. Tax policy should be formulated with recognition of its effects on 
research and development and innovation. Many changes in tax policy designed to 
stinwlate innovation have been proposed in recent years. Some of these changes 
were embodied in the 1981 tax bill. Basic economic analysis and rudimentary 
statistics enable economists to make some useful statements about the effects of 
recent and proposed tax changes but, because practically no studies have been 
conducted in this area, there is little or no dependable information concerning the 
quantitative impact of particular changes of this sort on the rate of innovation. 

This article addresses the following 
questions: (i) What is known about the 
effects of the federal tax code on R & D 
and other innovative activities? (ii) To 
what extent can we estimate the effects 
of tax changes on R & D and other inno- 
vative activities? (iii) How adequate is 
existing information for policy purposes? 
(iv) What kinds of research are needed, 
both in the short term and in the longer 
run? At the outset, several points should 
be noted. First, my discussion of these 
questions must be both brief and selec- 
tive. There is a large literature on this 
topic. Second, my purpose is not to 
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mate. As is well known, economic poli- 
cy-makers have relied heavily on tax 
changes in their attempts to manage the 
economy. Tax cuts have been used re- 
peatedly to reduce unemployment; tax 
increases have been used (as in 1968) to 
fight inflation. From studies such as 
those of Schmookler ( 2 ) ,  Mansfield (3), 
Grabowski (4), and Mueller (5) ,  it ap- 
pears that R & D expenditures (and the 
rate of invention, as measured by patent 
statistics) are affected significantly by 
the sales and profitability of firms, which 
in turn are influenced by the nation's 
general macroeconomic climate. To the 
extent that tax policy is formulated in a 
way that contributes to economic growth 
and price stability, it will encourage 
R & D, and more generally investment 
in all phases of innovative activity, both 

long-term investments in R & D because 
they make it difficult to forecast relative 
prices-and thus the profitability of in- 
vestments in innovation-in the period 
when such investments come to fruition. 
High rates of unemployment discourage 
R & D expenditures because sales and 
profits tend to be low, and expectations 
concerning the future are adversely af- 
fected. 

Before the 1981 tax bill was enacted, 
there were at least four provisions of the 
U.S. tax code that were generally re- 
garded as having a significant effect on 
R & D expenditures. First, since 1954, 
firms have been given the option of fully 
deducting R & D expenditures in the 
year in which they occur. (Alternatively, 
they can capitalize R & D expenditures 
and amortize them over a period of at 
least 5 years, beginning with the month 
in which benefits first accrue from such 
expenditures.) For tax purposes, R & D 
expenditures are defined (6) as: 

. . . expenditures incurred in connection with 
the taxpayer's trade or business which repre- 
sent research and development costs in the 
experimental or laboratory sense. The term 
includes generally all such costs incident to 
the development of an experimental or pilot 
model, a plant process, a product, a formula, 
an invention, or similar property, and the 
improvement of already existing property of 
the type mentioned. The term does not in- 
clude expenditures such as those for the ordi- 
nary testing or inspection of materials or 
products for quality control or those for effi- 
ciency surveys, management studies, con- 
sumer surveys, advertising, or promotions. 
However, the term includes the costs of ob- 
taining a patent, such as attorneys' fees ex- 
pended in making and perfecting a patent 
application. On the other hand, the term does 
not include the costs of acquiring another's 
patent, model, production or process, nor 
does it include expenditures paid or incurred 
for research in connection with literary, his- 
torical, or similar projects. 

The option to expense is not applicable 
to expenditure on R & D buildings, 
equipment, or other capital assets. Be- 
cause expenditures for R & D are an 
investment in know-how that is expected 
to yield benefits in the future, the option 
to expense them has been considered to 
be a tax incentive for R & D (7). 

Second, individuals (since 1917) and 
corporations (since 1936) have been al- 
lowed deductions for contributions to 
educational and scientific institutions. 
The institution must be nonprofit, and its 
activities must be "carried on in further- 
ance of a scientific purpose," "in the 
public interest," and not "of a type 
ordinarily carried on as an incident to 

0036-807518210312-1365$01,0010 Copyright O 1982 AAAS 1365 



commercial or industrial operations." 
The income of such a scientific institu- 
tion is exempt from federal income tax. 
(However, the income from "unrelated" 
business activities is taxable.) The de- 
ductions and exemptions clearly encour- 
age the allocation of resources to  sci- 
ence. 

Third, since 1954, the income that an 
individual inventor receives from the 
sale of a patent is treated as  a capital 
gain, not as  ordinary income. This is the 
case even if the person is a "profession- 
al" inventor who might be regarded as  
selling patents "in the regular course of 
business." This treatment is available 
only if the holder of the patent is the 
inventor or someone who bought his 
interest before the invention is put to  
practical use, not an employer or relative 
of the inventor. Also, it is available only 
if "all substantial rights" in the patent 
(or an undivided interest in all such 
rights) are transferred. Without ques- 
tion, this relatively generous tax treat- 
ment of the sale of a patent raises the 
prospective returns from, and thus en- 
courages, invention. 

Fourth, since 1977, Treasury regula- 
tion 1.861-8 has required U.S. multina- 
tional firms to allocate some of their 
domestic R & D expenditures against in- 
come from foreign sources. The argu- 
ment for such an allocation has been 
that, if a U.S. firm spends money for 
R & D in the United States and the prod- 
ucts and processes are sold abroad, then 
a portion of these R & D costs should be 
allocated against foreign sales. To  under- 
stand the effects of this regulation, one 
must know something about the foreign 
tax credit. The principles underlying the 
credit are that (i) profits will be taxed 
fully in the nation in which they are 
earned, and (ii) the nation in which the 
owner of these profits resides will either 
not tax the profits a t  all or grant the 
owner a credit for taxes paid to  the 
nation where they are earned. But the 
foreign tax credit is not allowed to ex- 
ceed the U.S. tax that would be levied on 
this same income if it were earned do- 
mestically. Thus, if the income as  de- 
fined by U.S. tax law is less than it is for 
purposes of tax liability in the nation 
where earned, part of the foreign tax 
credit may be denied. Besides increasing 
the effective tax rate on foreign income, 
this regulation may encourage multina- 
tional firms to move some of their R & D 
overseas. However, it is important to  
recognize that many exceptions and limi- 
tations are contained in regulation 1.861- 
8. For example, R & D carried out to  
meet health, environmental, or other 
U.S. requirements can be allocated sole- 
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ly to  U.S. income, and the fact that 
R & D results are used abroad with a 
time lag can be taken into account (8). 
Nonetheless, many observers argue that 
Treasury regulation 1.861-8 has been an 
incentive for firms to move their R & D 
overseas (9). 

Tax Provisions Affecting Investment in 

Plant and Equipment 

Besides affecting R & D expenditures, 
tax policy influences the rate of innova- 
tion indirectly through its effects on the 
level and com~os i t ion  of investment in 
plant and equipment. Schmookler (2) 
and others have provided evidence that 
the rate of technological change depends 
on the rate of investment in plant and 
equipment. In part, this is due to  the fact 
that R & D by itself is generally of little 
value to a firm, because it is usually only 
one stage of a long process leading to a 
successful innovation. A major, and of- 
ten the most expensive, stage of the 
process involves the construction of a 
new plant, new equipment, or both. Be- 
cause of this complementarity between 
R & D, on the one hand, and new plant 
and equipment, on the other, increases 
in the rate of investment in plant and 
equipment tend to raise the profitability 
of many R & D projects, whose findings 
could not be  used effectively, or perhaps 
at all, if the rate of investment in plant 
and equipment were lower. 

The rate of investment in plant and 
equipment also affects the rate at  which 
new technology is introduced and dif- 
fused. Many types of new technology 
cannot be applied unless they are em- 
bodied in new plant or equipment. For 
example, consider the case of numerical- 
ly controlled machine tools. In order to  
obtain the benefits from many advances 
in the relevant technology, firms must 
invest in new machine tools. Some im- 
provements can be made by modifying 
existing equipment, but often it simply is 
not feasible or economical to  d o  so. 
Thus, the rate of diffusion of many inno- 
vations depends on the rate of invest- 
ment in plant and equipment. If the in- 
vestment rate is high, the number of 
pieces of equipment that incorporate the 
innovation will increase at  a relatively 
fast rate. If the investment rate is low, 
this number will increase relatively slow- 
ly. 

Tax policy can influence the rate of 
investment in plant and equipment in 
several different ways. To  begin with, 
both corporate and individual tax rates 
h e h  determine the level and rate of 
growth of gross national product, a s  well 

as the rate of inflation. Both high rates of 
inflation and high rates of unemployment 
tend to discourage investment in plant 
and equipment, for much the same rea- 
sons that they tend to discourage rela- 
tively long-term R & D projects. Tax 
policy can be used to help promote rela- 
tively high employment and relatively 
stable prices. Needless to  say, tax policy 
cannot be viewed in isolation from the 
government's expenditure, monetary, 
and international economic policies, 
which influence the general macroeco- 
nomic climate. Nor should it be assumed 
that we know how to formulate tax poli- 
cy and integrate it with other aspects of 
economic policy in such a way that full 
employment with stable prices is as- 
sured. But economists are in agreement 
that tax policy is one of the major factors 
influencing the general macroeconomic 
climate, which in turn affects investment 
in plant and equipment. 

From a more microeconomic view, tax 
policy has an important impact on the 
rate of investment in particular indus- 
tries. The field of energy production is an 
example. To  take a recent illustration, 
consider the case of gasohol. To  encour- 
age the production of gasohol, the feder- 
al government exempted it from the fed- 
eral gasoline tax, worth 40 cents on the 
10 percent ethanol content of gasohol. 
And many states exempted it from their 
motor fuel taxes, worth another 40 cents 
to $1 per gallon of ethanol. To  the extent 
that these tax exemptions more than 
offset the cost advantage of regular gaso- 
line over ethanol made from corn, in- 
vestment in gasohol production facilities 
was encouraged. Also, certain types of 
R & D projects (that would otherwise be 
unprofitable) may have been carried out 
because of these tax exemptions. 

In addition, the government has estab- 
lished specific tax incentives to encour- 
age investment in plant and equipment. 
One is the so-called investment tax cred- 
it, first instituted in 1962. A credit has 
been allowed for 10 percent of the cost of 
qualified property that is either con- 
structed or purchased. Qualified proper- 
ty generally has included tangible per- 
sonal property (but not air-conditioning 
and heating units), tangible property 
(other than a building and its structural 
components) used in manufacturing, 
transportation, communication, re- 
search, or storage, agricultural and horti- 
cultural structures, new elevators and 
escalators, and qualified expenditures 
connected with the rehabilitation of cer- 
tain kinds of buildings (6). 

A firm is allowed to deduct this credit 
from its income tax bill. Clearly, the 
effect of this credit is to  reduce the cost 
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to the firm of buying a new piece of 
equipment. For example, suppose that a 
firm buys a machine tool for $100,000. If 
it can deduct $10,000 (that is 10 percent 
of the $100,000) from its income tax bill, 
it obviously is paying less than $100,000 
for the machine tool. By the same token, 
increases in the size of the investment 
tax credit tend to encourage such invest- 
ment. For example, if the credit were 
increased from 10 to 12 percent, the firm 
would pay even less for the machine 
tool. 

In addition to the investment tax cred- 
it, another soecific tax incentive to en- 
courage investment in plant and equip- 
ment has been accelerated depreciation. 
To determine its ~rof i t s ,  a firm must 
include some meas;re of the cost of the 
services of its capital assets. One way to 
calculate depreciation is to spread the 
cost of plant and equipment (less their 
scrap value) evenly over their life. For 
example, if a firm buys a piece of equip- 
ment for $20,000 and if it is expected to 
last 10 years (its scrap value being zero), 
it would charge depreciation of $2000 per 
year for this machine for 10 years after 
its purchase. This way of calculating 
depreciation is only one of the methods 
in common use. The firm would prefer to 
depreciate a piece of equipment as rapid- 
ly as possible. Regardless of the fact that 
the piece of equipment may have a useful 
life of 10 years, the firm would prefer to 
depreciate it in 5, rather than 10, years 
because the firm's taxes will be shifted to 
the future (less being paid in the first 5 
years, more in the second 5 years). Thus, 
the present value of the firm's tax pay- 
ments is reduced (10). 

A.t various times, the government has 
allowed an acceleration in the rate at 
which firms depreciate plant and equip- 
ment. Since this has reduced the present 
value of the firm's tax payments, it has 
reduced the after-tax costs of plant and 
equipment and increased their profitabil- 
ity, thus encouraging investment in plant 
and equipment. Also, accelerated depre- 
ciation (like the investment tax credit) 
has increased a firm's cash flow-that is, 
its sum of depreciation allowances and 
after-tax profit. Since investment in 
plant and equipment is often regarded as 
being directly related to cash flow, this 
too has encouraged investment in plant 
and equipment. 

In recent years, it has been suggested 
that the effects of both accelerated de- 
preciation and the investment tax credit 
have been reduced by inflation (10). Ac- 
counting techniques tend to exaggerate 
true net income during inflationary peri- 
ods. !Since depreciation is based on the 
historical cost of assets, not their re- 

placement cost, depreciation costs tend 
to be understated, with the result that 
profits tend to be exaggerated. Of 
course, inflation also affects other items 
in a firm's accounting statements, and 
not all effects are in the same direction. 
But studies (10) indicate that on balance 
inflation tends to exaggerate profits, with 
the result that firms' tax payments are 
increased. As pointed out above, this 
tends to reduce the effects of both accel- 
erated depreciation and the investment 
tax credit. 

Tax Provisions Affecting Investment in 

New Technology-Based Firms 

There is evidence that major innova- 
tions often are introduced by new firms 
[for example, see (ll)]. Thus, the provi- 
sions of the tax code affecting invest- 
ment in new technology-based firms are 
of interest. At least four tax provisions 
have favored the establishment and 
health of such small businesses. First, 
tax advantages are granted to regulated 
investment companies. A regulated in- 
vestment company is a domestic corpo- 
ration that derives at least 90 percent of 
its gross income from dividends, inter- 
est, and gains from the sale or disposi- 
tion of stocks and securities and that 
meets other requirements of the tax 
code. A venture capital company is a 
regulated investment company that pro- 
vides capital for firms chiefly involved in 
developing new products or processes. 
To qualify as a venture capital company, 
the Securities and Exchange Commis- 
sion must certify that the firm is primari- 
ly engaged in providing capital to other 
firms that are primarily engaged in devel- 
oping and exploiting new or improved 
products, processes, and technology. If 
it meets this and other legal require- 
ments, a venture capital company is not 
taxed on the amounts that it distributes 
to its stockholders. In contrast to ordi- 
nary firms, which have their dividends 
taxed twice (once as part of corporate 
income and once as part of the individual 
stockholder's income), a venture capital 
company can distribute all of its income 
without paying a corporate tax. This tax 
provision is regarded as encouraging in- 
vestment in new technology-based firms. 

Second, tax advantages are granted to 
small business investment companies. A 
small business investment company, li- 
censed and operated under the Small 
Business Investment Act of 1958, pro- 
vides equity capital to small businesses 
by buying their convertible debentures. 
Each small business investment compa- 
ny must have paid-in capital and surplus 

of at least $150,000; the Small Business 
Administration can lend the company 
additional funds. A small business in- 
vestment company has at least three 
kinds of tax advantages. (i) A loss on the 
sale, exchange, or worthlessness of the 
stock can be treated by stockholders as 
an ordinary loss; it does not have to be 
offset against gains from sales of stock; 
and it can be regarded as a business loss 
for net operating loss deduction pur- 
poses. (ii) A loss on the sale, exchange, 
or worthlessness of convertible deben- 
tures purchased from small businesses 
(or stock gotten through conversion) can 
be treated by the company as an ordi- 
nary loss. (iii) Rather than the normal 85 
Dercent deduction for dividends received 
from domestic corporations, the compa- 
ny gets a 100 percent dividends received 
deduction. According to Charles River 
Associates (12), small business invest- 
ment companies devote about 60 percent 
of their investment funds to technology- 
based firms. Thus, these tax advantages 
for small business investment companies 
are widely regarded as encouraging in- 
vestment in new technology-based firms. 

Third, certain corporations with no 
more than 15 stockholders have been 
allowed to elect treatment according to 
subchapter S of the tax code. The corpo- 
ration must be domestic, must have all 
individual stockholders, must get no 
more than 20 percent of its gross receipts 
from passive investment income, and 
must meet other reauirements. If the 
stockholders elect to-be treated in this 
way, they report their share of the corpo- 
rate ~rof i t s  whether distributed or not. 
Some advantages of such an election are 
that limited liability can be retained 
while the corporation has the tax bene- 
fits of an unincorporated entity, certain 
fringe benefits unavailable to partner- 
ships and individuals exist, income may 
be split among children and other rela- 
tives, and certain types of tax deferral 
can occur. These tax advantages are 
often regarded as encouraging invest- 
ment in new technology-based firms. 

Fourth, a loss on the sale, exchange, 
or worthlessness of "small business 
stock" may be treated as an ordinary 
loss, not a capital loss, if the aggregate 
amount of money and other property 
received by the corporation for stock, as 
a contribution to capital and as paid-in 
surplus, is $1 million or less. The maxi- 
mum loss that can be treated in this way 
is $50,000 or $100,000 on a joint return. 
This treatment is available only to the 
original owners of the stock. The advan- 
tage of this treatment is that the tax 
reduction is larger if a given loss is 
treated as an ordinary, not a capital loss. 
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Thus, the riskiness of investing in such 
stock is reduced somewhat. This is often 
regarded as encouraging investment in 
new technology-based firms. 

Although these four provisions of the 
tax code are often cited as incentives for 
investment in new technology-based 
firms, there are other provisions that 
may discriminate against small, new 
firms. In particular, loss offsets, depreci- 
ation allowances, and investment tax 
credits are of limited, if any, immediate 
use to small, new firms because, since 
their profits are small, or nonexistent, 
their corporate tax liability is likely to be 
negligible. The extent of the discrimina- 
tion against small, new firms depends on 
the carry-forward and carry-back provi- 
sions pertaining to unused operating 
losses. More will be said about the ade- 
quacy of these provisions below. 

Finally, it should be noted that, to a 
considerable extent, the tax advantages 
just described have been granted to all 
small firms, not just to new or small 
technology-based firms. A loss on the 
sale of small business stock may be 
treated as an ordinary loss, whether or 
not the firm is technology-based. A cor- 
poration with 15 or fewer stockholders 
has been able to elect subchapter S treat- 
ment, whether or not it is technology- 
based. Regulated investment companies 
and small business investment compa- 
nies do not invest only in technology- 
based firms. To repeat, many of these 
tax advantages, while valuable to new 
technology-based firms, are available to 
all small firms (13). 

Proposed Changes in Tax Provisions 

Affecting the Rate of Innovation 

In recent years, four major reports (10, 
14-17) have discussed ways in which tax 
policy might be used to stimulate techno- 
logical innovation in the United States. 
In each report, tax policy was only one 
instrument of public policy that was con- 
sidered, and, as would be expected, 
there was some disagreement about the 
specific measures proposed and the rela- 
tive importance of various kinds of pro- 
posals. However, none of the reports 
questioned the fact that tax policy can 
play a major role in stimulating the rate 
of innovation. I describe briefly five of 
the major proposals that were made in 
these reports. 

1) The Industry Advisory Subcommit- 
tee of the Domestic Policy Review (14) 
proposed that tax credits be granted for 
R & D. Perhaps the most important ad- 
vantages of such tax credits are that they 

involve less direct government control 
than many alternative devices to stimu- 
late additional R & D and that in some 
respects they are relatively easy to ad- 
minister. Their most important disadvan- 
tages are that they do not help firms that 
have no profits, and that they are likely 
to encourage the same kind of R & D 
that is already being done-rather than 
the more radical and risky kind of work 
where the shortfall, if it exists, is likely 
to be greatest. Also, any program of tax 
credits may run into problems in making 
sure that a reasonable definition of 
R & D is observed by firms which, of 
course, have an incentive to use as wide 
a definition as possible. In my view, tax 
credits for increases in R & D spending 
are preferable to a tax credit for R & D 
spending, although the problem of defin- 
ing R & D remains. 

2) The Committee for Economic De- 
velopment (15) and the Industry Adviso- 
ry Subcommittee of the Domestic Policy 
Review (14) proposed that firms be al- 
lowed to expense their expenditures for 
R & D plant and equipment. If adopted, 
this proposal would have more effect on 
firms and industries where R & D is cap- 
ital-intensive than on those where it is 
relatively labor-intensive, and to some 
extent, it might result in an increase in 
the capital-labor ratio in R & D. One 
problem with this proposal, as well as 
with tax credits, is that R & D does not 
account for the lion's share of the costs 
of carrying out an innovation. On the 
basis of data for about 40 innovations in 
the chemicals, machinery, and electron- 
ics industries, my students and I (18) 
found that R & D accounted for less 
than 50 percent of the total costs. Other 
groups have put the percentage even 
lower (18). In industries where R & D 
constitutes only a small share of total 
innovation costs, some observers ques- 
tion whether allowing firms to expense 
expenditures can have a major impact on 
the rate of innovation. 

3) The Committee for Economic De- 
velopment (15) and the Industry Mviso- 
ry Subcommittee of the Domestic Policy 
Review (14) suggested that Treasury reg- 
ulation 1.861-8 be altered or repealed. 
The Industry Advisory Subcommittee 
recommended its repeal. The Committee 
for Economic Development recommend- 
ed that the regulation be limited to the 
part of a firm's R & D expenses that is 
directly related to, and traceable to, its 
foreign earnings. 

4) The Committee for Economic De- 
velopment (15) proposed that further ac- 
celerated depreciation be allowed in or- 
der to encourage investment in plant and 

equipment. It supported "the intent of 
current legislative proposals to shorten 
the capital recovery period for tax pur- 
poses, rather than to hold to the tradi- 
tional concept that requires depreciation 
to be spread over the entire useful life of 
an asset. In order to overcome some of 
the investment disincentives caused bv 
inflation, investors should be permitted 
capital write-offs that approximate the 
rising costs of replacing their plant and 
equipment" (15, p. 7) .  Of course, one 
problem with many methods of acceler- 
ated depreciation is that they entail large 
revenue losses to the Treasury. It has 
also been suggested that depreciation 
allowances be indexed to adjust for 
changes in prices. This is a more direct 
way of dealing with many of the distor- 
tions caused by inflation, but it is gener- 
ally viewed as more burdensome from an 
administrative point of view. Like fur- 
ther accelerated depreciation, this pro- 
posal would result in substantial revenue 
losses. The effect of these measures de- 
pends in part on whether, and to what 
extent, these revenue losses would be 
offset by increases in other kinds of 
revenues or by reductions in expendi- 
tures. 

5 )  Both the Domestic Policy Review 
(14) and Committee for Economic Devel- 
opment (15) reports proposed that the 
qualifications for subchapter S treatment 
be liberalized. The former report advo- 
cated that the liberalization be limited to 
small firms that spend more than a cer- 
tain percentage of sales on R & D. The 
latter report would increase the sub- 
chapter S limit on stockholders from 15 
to 100, but no mention was made of 
limiting this liberalization to R & D-in- 
tensive firms. In addition, the Commerce 
Technical Advisory Board (16) proposed 
that the carry-forward provision for un- 
used operating losses be extended so 
that these losses could be carried for- 
ward for a longer period of time. This 
would benefit new technology-based 
firms that often have losses before they 
get on their feet. Further, several of the 
reports proposed that investors be en- 
abled to defer capital gains taxes on sales 
of stock in small firms, if such sales are 
"rolled over" to acquire securities of 
other small firms. This is meant to re- 
duce the "lock-in" effect of the capital 
gains tax. Investors have an incentive to 
postpone sales of assets because capital 
gains are taxed only when realized and in 
many cases can be turned over to heirs 
essentially tax-free. This lock-in effect 
may discourage investors from allocating 
capital efficiently in response to emerg- 
ing investment opportunities. 
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The Economic Recovery Estimating the Effects of Tax Policy: the investment tax credit and accelerated 
depreciation on investment in plant and 
equipment from 1962 to 1970. According 
to their results, the investment tax credit 
increased investment by about $3 billion 

Tax Act of 1981 The Case of the Investment Tax Credit 

How much effect will the 1981 tax 
changes have? What would have been 

In August 1981, the Congress passed a 
major tax bill that incorporated some of 
the proposals discussed above. At least the effects of the measures that were (1965 dollars) per year and accelerated 

depreciation increased it by about $1 
billion (1965 dollars) per year. 

Building on Hall and Jorgenson's re- 
sults, Bischoff (22) constructed a model 
in which input proportions are variable 
only before capital goods are put into 

proposed but not adopted? As an exam- 
ple, consider R & D tax credits. Given a 

five provisions of the bill are relevant 
here (19). 

1) The law provides a 25 percent tax credit of a particular size and type, we 
would like to estimate the size of the 
revenue loss and how, and to what ex- 
tent, this loss will be offset. We would 

credit for R & D expenditures in excess 
of the average amount of R & D expen- 
ditures in a base period (generally the 
previous three taxable years). Expendi- 
tures qualifying for the new incremental 
R & D tax credit are "in house" expen- 
ditures for R & D wages and supplies, 65 
percent of the amount paid for contract 
research, and 65 percent of corporate 

also like to estimate how much addition- 
al R & D will result from the tax credit, 
and the kinds of R & D that will be 

place (a so-called putty-clay model), 
where the Cobb-Douglas production 
function is replaced by the less restric- 
tive CES (constant elasticity of substitu- 
tion) production function, and where ex- 
pected output and expected relative 

augmented. Further, we would like to 
estimate the extent to which the tax 
credit will stimulate additional invest- 

grants to universities and certain scien- 
tific research organizations for basic re- 
search. The credit applies to expendi- 
tures made after 30 June 198 1 and before 
1986. 

2) Firms are allowed to depreciate as- 
sets much more quickly than in the past. 

ment in post-R & D phases of the inno- 
vation process-investment in plant and 
equipment, manufacturing start-up, and 

prices are assumed to be generated by 
distributed lag mechanisms. According 
to Bischoff s results, the investment tax 

marketing start-up. And we would like to 
estimate the effects of the additional 
R & D on the diffusion of innovations 
since R & D promotes the diffusion, as 
well as the development, of innovations 
(20). 

credit increased equipment expenditures 
by about $2 to $3 billion (1958 dollars) 
per year in 1964 and 1965, and acceler- 
ated depreciation increased them by 
about $0.7 billion (1958 dollars) per year 
in the 1960's. 

The cost of assets can be recovered over 
3,5, 10, or 15 years. The recovery period 
for automobiles, light-duty trucks, and 
R (PL D equipment is 3 years. For most 
other equipment, except long-lived pub- 
lic utility property, it is 5 years. Certain 

In part because economists have ne- 
glected the study of technological change 
until relatively recently, and in part be- 

In 1971, two other studies reported on 
the effects of tax incentives on invest- 
ment in plant and equipment. Coen (23) 
used a model that assumes that firms cause of the inherent difficulty of esti- 

mating the effects of tax policies on 
R & D expenditures and other forms of 
investment in innovation, relatively little 

utility property, railroad tank cars, and 
mobile homes have a recovery period of 
10 years. For other types of utility prop- 

adjust their capital stocks to desired lev- 
els at rates that are dependent on the 
adequacy of cash flows to finance de- 

erty, it is 15 years. 
3) The law provides for a 2-year sus- 

pension of Treasury regulation 1.861-8. 
In the two taxable years after the pas- 
sage of the act, all R & D expenditures 
in the United States will be allocated to 
sources within the country. The Secre- 

is known about the effects of various tax 
measures. However, this does not mean 
that nothing is known. In particular, the 

sired capital expenditures. From this 
model, which is quite different from that 
of Hall and Jorgenson, Coen estimated 

effects of the investment tax credit and 
accelerated depreciation on the rate of 
investment in plant and equipment have 

that the effects of the investment tax 
credit and accelerated depreciation, to- 
gether with some other tax incentives, 

been studied. It is instructive to survey 
the results of the studies, both because 
they are of interest and because they 

were smaller than indicated by Hall and 
Jorgenson or Bischoff. Specifically, 
Coen concluded, "Policies that pro- 
duced an estimated $5.1 billion (constant 

tary of the Treasury is asked to conduct 
a study of the impact of regulation 1.861- 
8 on R & D activities in the United 
States and on the availability of the for- 
eign tax credit. Within 6 months of the 
enactment of the law, the secretary must 

illustrate the problems encountered in 
studies of this sort. 

In the late 1960's, Hall and Jorgenson 
(21) studied the effects of tax policy on 

1954 dollars) in tax savings in manufac- 
turing from 1954 through mid-1962 in- 
creased manufacturing capital expendi- 
tures by only $2.0 billion during the same 
period; and policies that produced an 
estimated $8.6 billion in tax savings from 
mid-1962 through the third quarter of 
1966 increased expenditures by only $2.8 
billion" (23, p. 179). (Note that these 

submit a report of the study's findings to 
the Congress. 

4) Firms are allowed a larger tax de- 

investment behavior. They adopted a 
neoclassical type of model that assumes 
that the production function is of Cobb- 

duction than in the past for contributions 
of newly manufactured equipment to 
universities for research. In the past, 

Douglas form, that the economic depre- 
ciation rate of plant and equipment is a 
constant, that profit is maximized over 

the amount of the deduction was equal 
to the amount of the taxpayer's basis in 
the property. Now it equals the tax- 

the long run, and that perfect rationality 
and perfect competition exist. They rec- 
ognized that these assumptions are only 

figures are totals, not annual amounts.) 
Klein and Taubman (24) used still an- 

other type of model to estimate the ef- 
fects during the 1960's of the investment 
tax credit and accelerated depreciation. 
Using equations taken from the then 

payer's basis plus 50 percent of any 
appreciation, but not to exceed twice the 
basis. 

approximations to reality, but they felt 
that the results would nonetheless be 
useful guides for economists and policy- 
makers. From their model, Hall and Jor- 
gensen concluded, "Tax policy can be 
highly effective in changing the level and 

5) 'The law contains provisions direct- 
ed at small business. In particular, it 
increases the maximum number of share- 

current version of the Wharton model, 
Klein and Taubman entered tax changes 
as shifts in interest rate terms in the 
equations for investment and translated holders for a subchapter S corporation 

from 15 to 25 and allows certain trusts to 
be qualified shareholders. 

timing of investment expenditures" (21, 
p. 59). This conclusion is based on their 
estimates of the quantitative effects of 

them into effects on the rate of return in 
these equations. In contrast to the other 
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studies, the effects of these tax incen- 
tives were estimated in the context of a 
reasonably complete multiequation mod- 
el of the national economy. The results, 
which Klein and Taubman emphasize 
are tentative, indicate that the effects of 
these tax incentives were smaller than 
those estimated by Hall and Jorgenson. 

As investigators such as Eisner (25), 
Fisher (26), and Harberger (27) have 
pointed out, each of the studies had 
particular limitations. In many cases, the 
authors themselves took pains to point 
out that their results were provisional 
and tentative. Thus, it is not surprising 
that there are differences among the find- 
ings of the studies. 

In more recent years, a great deal of 
additional work has been carried out, but 
Chirinko and Eisner (28) suggested that 
there still is considerable disagreement 
over the effects of increases in the in- 
vestment tax credit on total business 
fixed investment. They investigated the 
effect of an increase of 10 percentage 
points in the tax credit, as estimated by 
various models-the Bureau of Econom- 
ic Analysis, Chase Econometrics, Data 
Resources, Inc., Michigan, MPS, and 
Wharton. The estimates apparently vary 
widely. Thus, recent work has not dis- 
pelled the disagreements and uncertain- 
ties. 

How Adequate Is Existing 

Information for Policy Purposes? 

In evaluating various actual and pro- 
posed changes in tax policy, policy-mak- 
ers must estimate the effects. Econo- 
mists have many analytical tools that can 
be used to make such estimates. At the 
simplest and most informal level, basic 
economic theory and rudimentary statis- 
tics can be useful. In addition, econo- 
metric models have been devised and 
estimated to help explain and predict the 
levels of R & D spending and of invest- 
ment in plant and equipment. Studies 
based on interviews with business exec- 
utives can be helpful. Without question, 
many of the advances made in econom- 
ics in recent decades have resulted in 
tools that are relevant to the problems 
discussed here. 

However, the fact that economists 
have a variety of potentially useful tools 
does not mean that they have achieved a 
consensus with regard to the effects of 
the changes in tax policy. Even with 
respect to the effects of the investment 
tax credit, which has received more at- 
tention from economists than the 
changes in the other tax provisions, 
there have been wide differences of opin- 

ion among leading economists. Existing 
information on the changes in tax provi- 
sions discussed above is largely qualita- 
tive. On the basis of general economic 
theory, it seems likely that many of these 
changes will increase the rate of innova- 
tion, at least to some extent. But there is 
little or no evidence concerning the ex- 
tent of the increase. In part, this is due to 
the fact that the rate of innovation is very 
difficult to measure. But even if we are 
willing to work with other variables that 
are more readily measured, such as 
R & D expenditures, patent statistics, or 
rates of productivity increase, little or 
nothing is known about the quantitative 
effects of the tax changes on these varia- 
bles. Basically, the reason for this lack of 
information is not that the proposed 
changes are impervious to economic 
analysis but that practically no work has 
been devoted to this topic by econo- 
mists. 

Perhaps the only quantitative econom- 
ic research dealing with the effects of 
such tax changes was done by Brimmer 
(29), in cooperation with Data Re- 
sources, Inc. This study was described 
briefly by Shepherd (30) of Texas Instru- 
ments, which financed the study. Ac- 
cording to Shepherd, "the enactment in 
1966 of a continuing 25 percent tax credit 
on industrial R & D expenditures would 
have added 0.2 percentage points to an- 
nual productivity gains during 1966-77, 
0.3 percentage points per year in 1978- 
87, and 0.4 percentage points per year in 
1988-97. . . . This 25 percent tax credit 
would, moreover, generate, for compa- 
rable time periods, average annual gains 
(in 1972 dollars) of about $2 billion, $5 
billion, and $1 1 billion in R & D expendi- 
tures; and approximately $4 billion, $36 
billion, and $102 billion in GNP. Finally, 
we estimated that the tax cost of this 
program would average a net loss of $2.3 
billion annually for the first ten years." 
(Note that this tax credit, unlike the one 
passed in 1981, was not an incremental 
tax credit.) 

Since the analysis on which these con- 
clusions are based was not published, it 
is difficult to know how much confidence 
the authors of the study have in the 
results. Because it is difficult to obtain 
solid information concerning the effects 
of such a tax credit on the size and 
composition of R & D expenditures, and 
because our knowledge is limited con- 
cerning the effects of R & D expendi- 
tures on productivity growth, it seems 
likely that the results are rough. As in 
any analysis of this sort, it is important 
to know the specific assumptions that 
are being made and the sensitivity of the 
results to the values of parameters that 

cannot be estimated accurately. Without 
such knowledge, it is difficult to com- 
ment further on the results. 

The innovation process can be broken 
down into various stages: applied re- 
search; preparation of project require- 
ments and basic specifications; proto- 
type or pilot-plant design, construction, 
and testing; production planning, tool- 
ing, construction, and installation of 
manufacturing facilities; manufacturing 
start-up; and marketing start-up. Clear- 
ly, some of the actual and proposed tax 
changes have a more direct impact on 
some stages than on others. R & D tax 
credits stress the earlier stages; invest- 
ment tax credits and accelerated depreci- 
ation emphasize the later stages. But 
because of complementarities among the 
various stages, any tax change is bound 
to have some effect on all stages. Unfor- 
tunately, there is no quantitative evi- 
dence concerning the effects of each 
such change on the amount of resources 
devoted to each stage. 

In evaluating the effects of the actual 
and proposed tax changes, it also would 
be useful to know how each change 
would affect firms of various sizes and 
firms in various market settings. Al- 
though we lack any quantitative evi- 
dence, certain points on this score seem 
rather obvious. Liberalization of the 
qualifications for subchapter S treat- 
ment, extension of the carry-forward 
provision for losses, and the proposed 
tax-free roll-over of equity investment all 
tend to benefit small firms, not large 
ones. On the other hand, the repeal or 
alteration of Treasury regulation 1.861-8 
tends to benefit large firms, not small 
ones. A tax credit for R & D tends to 
benefit R & D-intensive industries, 
whereas further accelerated depreciation 
tends to benefit capital-intensive indus- 
tries. The expensing of R & D expendi- 
tures for R & D plant and equipment 
benefits firms whose R & D is relatively 
capital-intensive and whose R & D is 
growing at a sufficiently rapid rate to 
prompt the expansion of their R & D 
plant and equipment. 

Despite the fact that some of the re- 
cent and proposed tax changes have 
been under consideration (at least spo- 
radically) for over a decade, there seem 
to be few published estimates of the 
revenue losses that many of them would 
produce. About a decade ago, Secretary 
of Commerce Peter Peterson estimated 
that a 25 percent tax credit for R & D 
would create a revenue loss of $2 billion 
to $3 billion annually, which (although it 
pertains to a much earlier period) is close 
to the estimate of Brimmer quoted 
above. According to estimates made by 
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the Joint Committee on Taxation, the 
incremental R & D tax credit exacted in 
1981 will result in an annual revenue loss 
of $400 million to $900 million, and the 
:suspension of Treasury regulation 1.861- 
8 will result in about a $100 million 
annual revenue loss. But these losses are 
small when compared to those resulting 
from the accelerated depreciation under 
the 1981 bill. By the committee's esti- 
mate, accelerated depreciation will cost 
the Treasury about $10 billion in 1982, 
$26 billion in 1984, and $53 billion in 
1986. 

Conclusions 

Ideally, economists and policy ana- 
lysts would like to subject an actual or 
proposed change in public policy to 
some form of benefit-cost analysis. A1 
though basic economic analysis and rudi- 
mentary statistics enable us to make 
some useful statements about the effects 
of the recent and proposed tax changes, 
these statements are far too fuzzy, in- 
complete, and subject to error to permit 
a reasonably sophisticated or convincing 
benefit-cost analysis to be carried out. 
Without question, our nation's tax poli- 
cies have a major impact on the rate of 
innovation. But because practically no 
studies have been conducted to estimate 
the effects of various past or proposed 
tax changes, we have little or no depend- 
able information concerning the quanti- 
tative impact of pariicular changes of 
this sort on the rate of innovation. 

Studies of the effects of tax changes on 
the rate of innovation face important 
problems. Because there is no adequate 
measure of the rate of innovation, it is 
necessary to use crude measures likr 
R & D expenditures, patent statistics, 
and rates of productivity growth. It is 
also difficult to isolate and gauge the 
effects of a change in tax policy on any of 
these measures, because other factors do 
not remain constant. In addition, be- 
cause some of the proposed tax changes 
have not been put into effect before, at 
least in the United States. U.S. historical 
data may be of limited use in estimating 
the effects. 

Despite these difficulties, I think that 
at least six types of research would be 
worthwhile (31). (i) Econometric models 
should be constructed from U.S. data to 
try to estimate the effects of the recently 

enacted 25 percent incremental R & D 
tax credit on R & D expenditures. Also, 
studies should be made of the effects of 
the 1981 accelerated depreciation on 
R & D expenditures. (ii) A carefully de- 
signed study might be carried out to 
determine what U.S. general managers 
and R & D executives estimate to be the 
effects of each of the recent tax changes 
and proposals discussed above (32). (iii) 
The authors of the 1981 tax bill were 
wise to call for a study of the effects of 
Treasury regulation 1.861-8. However, it 
may be difficult to carry out a detailed 
empirical study in the time frame re- 
quired by the bill. (iv) It should be possi- 
ble to analyze data from foreign coun- 
tries to estimate the effects of changes in 
the tax policies that they have adopted. 
Many of the tax changes proposed or 
enacted in the United States have been 
tried elsewhere. (v) Studies might be 
carried out to determine what a carefully 
designed sample of foreign managers and 
government officials believe to have 
been the effects of these tax policies. (vi) 
An investigation might be conducted to 
determine what problems, if any, oc- 
curred in other countries with regard to 
the administration of R & D tax credits 
and other proposed devices. 

Because of the limitations of existing 
theory and methods, it seems doubtful 
that studies of this kind will yield more 
than a fraction of what policy-makers 
would like to know. But if the invest- 
ment in such studies is limited to an 
appropriately modest sum, it seems like- 
ly, at least to me, that their value to 
policy-makers would substantially ex- 
ceed their costs. Without such studies, 
policy discussions in this area will con- 
tinue to be severely hampered by the 
lack of rudimentary facts and systematic 
analysis. 
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