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ABSTRACT

THEORY OF THE VALUE-ADDED TAX
Willicm H. Oakland

Submitted to the Department of Economics and Social Science on
August 27, 1964, in partial fulfillment of the requirements
for the degree of Doctor of Philosophy in Economics.

In the first chapter we analyze the nature of the value-
added tax and its relationship to other concepts of taxation.
Our analysis in this chapter is carried out under the assump-
tions of a classical full employment economy. We find that the
value-added tax, except in its consumption form, is not a new
tax, but is equivalent to a gross income tax or a net income
tax--depending upon how depreciation is treated. Furthermore,
unless saving is interest-elastic, any form of direct tax
(including the value-~added tax) has identical output effects.

In Chapter Two we attempt to determine the relative
incidence effects of a profits tax and a vaiue-added tax within
the context of a classical model. If saving is not highly
interest-elastic and/or the consumption good industry is not
significantly more capital intensive than the capital-good
industry, the distribution of income is more unequal under the
value-added than under the profits tax. This conclusion holds
for both the short-run and the long-run.

In Chapter Three we abandon the classical model in favor
of a Keynesian unemployment model. Our aim is to discover the
short-run stability implications of a shift from a corporate
income tax to a value-added tax. We find that, as long as
the value-added tax is only partially shifted by the firm, the
short-run stability of the economy will be reduced. If the
value-added tax 1s borne by the factors of production in
proportion to their earnings, however, this conclusion is
reversed.

Chapters Four and Five are devoted to an estimate of the
impact of the tax substitution upon the timing and level of
investment expenditures. Depending upon which set of shifting
assumptions we choose to make investment may increase or
decrease. The more likely case, however, is that investment
will decrease. Finally, in the last chapter we summarize our
findings and make some attempt to avpraise the desirability of
substituting a value-added tax for a corporate profits tax.

OQur conclusion is that this tax substitution should not be made.

Thesis Supervisor: Albert XK. Ando
Title: Associate Professor of Economics
Massachusetts Institute of Technology
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CHAPTER I

THE VALUE-ADDED TAX AND ITS RELATIONSHIP
TO OTHER FORMS OF TAXATION

INTRODUCTION

The existing literature on the value-added tax is excellent
in its institutional content but is almost devoid of theoretical
analysis. This is a bié surprising since the concept of value-added
taxation is not new-- it was first advanced in 1921 by T.S. Adams.l
However, a thorough theoretical analysis of a tax often follows
its imposition; it is only recently that the value-added tax has
been put into effect.

Before delving into theoretical matters, it would perhaps
be wise to offer a brief description of the history and
development of the concept of value-added taxation. The
original interest in value-added taxation sprung from the
desire for a general sales tax which would avoid the “cascade’
feature of a general turnover tax. Under the latter, the amount
of tax borne by any particular final good depends upon the

number of intermediate stages of production which precede it.

Since final products differ in the degree to which they are

lT,S. Adams, “Fundamental Problems of Federal Income
Taxation,” Quarterly Journal of Economics, Vol.XXXV (May,1921),

pp. 527-556.

-1-
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vertically integrated, the turnover tax would create a
distortion in the pattern of relative goods prices. This
effect would be offset somewhat since there would be a tendency
for firms to vertically integrate. Since some industries are
vertically integrated more easily than others, this force
could not fully offset the initial distortion in relative
goods prices. A value-added tax on the other hand, is independent
of the degree of vertical intergration within an industry. Each
firm is taxed only on that portion of its final product which
is over and above what it has purchased from other value-added
tax paying units. Hente, final goods will be taxed proportionately
to their selling price; there will result no distortion of
relative goods prices.l

The value-added tax was also thought of as the best form
of business taxation.2 Government, it was argued, is a true
partner in the productive process. Henceya payment which is
proportional to governmental services is necessary in order to
prevent a distortion in the pattern of goods and services produced.
The best index of a firm’s use of government services, it was
argued, is its value-added in production. Note, however, that if
this is indeed the case, then the absence of a value-added tax

would not distort the pattern of goods and services.

lThis is strictly true only if labor is supplied inelastically
with respect to the real wage. Every tax system (except a lump-
sum tax) will distort the relative price of leisure to other goods.

2p, Studenski, “Toward a Theory of Business Taxation

Journal of Polictical Economy, Vol. XLVIII (October,1940), pp.621-54.
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The primary interest in the value-added tax during the
twenties and thirties was exhibited in Europe. Because it had
the politically undesirable feature of requiring higher
statuatory rates than a turnover tax, the value-added tax was
not enacted at that time.

Interest in the value-added tax was revived by the Shoup
Mission to Japan in the early fifties. The Mission reccommended
the value-added tax as the primary source of revenue for the
local governments.l The value-added tax was enacted but was
later repealed before it could take effect. The primary reason
for its rejection was that labor unions believed the tax to be
regressive. An excellent treatment of the Japanese experience
can be found in a series of articles by Brofenbrenner2 and in
an unpublished doctoral dissertation by Clara Sullivan.5 The
latter has done the definitive study of the history and development
of value-added taxation and an analysis of its administrative
aspects. Let me say, however, that the tax has been enacted in
France (1956) and in Michigan (1958). It is currently under

study by the British government and Carl Shoup has undertaken

lReport on Japanese Taxation by the Shoup Mission, (4 Vols.;
Tokyo: SCAP,1949).

2Martin Broffenbrenner, “The Japanese Value-Added Sales Taxf'
National Tax Journal, Vol.III (Dec.,1950), pp.298-313%. Also
“The Aftermath of the Shoup Tax Reforms,” National Tax Journal,
Vol.X (Sept.,Dec.,1957).

5Clara Sullivan, “The Historical Development of the Concept
of Value-Added Taxation,” (unpublished Ph.D. dissertation,
Columbia University,1957).



a study for the European Common Market. Finally, it has been
proposed in the U. S. as at least a partial substitute for the
corporate income tax.

Current theoretical interest in the value-added tax centers
around its relationship to other well known forms of taxation.
Depending upon how the base of the value-added tax is defined,
it has been asserted that the value~added tax is equivalent to
a consumption tax or a proportional income tax. The tax is also
of interest to students of economic growth who believe that the
value-~added tax would be more stimulating to the rate of
investment thqn either the corporate income tax or the personal
income tax. That this may be the result in the case of the
corporate income tax can be seen readily by comparing marginal
tax rates on profits. If the two taxes are not shifted by the
factors of production on which they are imposed, a corporate
profits tax has a marginal rate of 52f%whereas a value-added tax
(of equal tax yield) is likely to have a marginal rate of approxi-
mately ld%;

The purpose of this paper will be to study thé value-added
tax in a general equilibrium framework, using both dynamic
analysis and comparative statics. Attention will be focused
on the merits of the value-added tax on its own right and as a
substitute for other well-known forms of taxation. To accomplish
the former, the value-added tax will be compared with a system

of lump-sum taxation--this being the ideal(if we are already at
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a Pareto optimum) tax from an allocative point of view.

Emphasis will also be put upon the distributional implica-

tions of value-added taxation; hence a general equilibrium
incidence analysis will be undertaken. Attention will also be
given to the effects of value-added taxation upon the short-run
stability of the economy. Finally, we will study the effect of
substituting a value-added tax for a corporate income tax

upon the level and pattern of investment. Whenever possible '

existing empirical evidence will be employed in the analysis.

DEFINITIONS

The value-added tax is a tax upon the net sales of a firm
minus an appropriate depreciation charge. To arrive at its tax
base, a firm would deduct all of its intermediate purchases
on current account, its indirect business taxes, and economic
depreciation from total sales. In the aggregate, the tax base
is equal to national income (or net national product if we assume
away the existence of indirect business taxes). From this
identity it has been deduced that the value-added tax is equivalent
to a flat rate, no exemption, personal income tax. This
equivalence was first noticed by Shoup who also suggested another

form of value-added taxation.l Under this other version no

leary Shoup, “Theory and Background of the Value-Added Tax,”
Proceedings of the National Tax Association,(Oct.,1955),pp.6-19.




depreciation is allowed on existing assets while all interfirm
purchases, both on current account and on capital account,
are deductible from sales. Adopting Shoup’s terminology, the
latter variant will be referred to as a value-added tax of the
consumption type (CVA), and the former variant will be termed
a value-added tax of the income type (IVA). We can go one step
further and define a value-added tax of the gross product type
(GVA) under which neither depreciation nor interfirm purchases
on capital account are deductible from sales. As we shall see
below, the effects of the value-added tax depend critically upon
which of the three variants is imposed.

As Shoup has pointed out the tax base of the CVA is

conceptually equivalent to total consumers ? expenditure in the

economy. Note that this equivalence is valid only in the
absence of indirect business taxation and if all government
expenditure is for capital goods. Otherwise the tax base of

the CVA is equal to total expenditure upon consumers ? goods
(whether private or public) minus indirect business taxation.

In what follows we will assume that indirect business taxes do
not exist in our economy. Furthermore, it can be shown that the
effects of the CVA are invariant to the inclusion or exclusion
of gévérnment expenditure in th;“tax base ( see p.28 ).

Hence for practical purposes the tax base of the CVA is equal

to private consumer expenditure. On this basis, Shoup concluded

that the CVA is equal to a flat rate consumption tax or
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equivalently a retail sales tax. We shall see below that this
conclusion is unwarranted.

The GVA has as its base an amount equal to gross national
produét (again assuming the absence of indirect business taxes),
It is easy to show that the GVA is equivalent to a sales tax
upon the final output of an economy (ie. a retail sales tax
apd a sales tax upon capital goods--of equal rates).

| The differences between the variants of the value-added

tax, then, rest upon their treatment of depreciation. Under the
CVA, instantaneous depreciation is granted to new plant and
equipment and no depreciation is allowed to owners of existing
assets. Under the IVA, the deduction of economic depreciation
is allowed on all equipment, new or old. Finally, a GVA would
not permit depreciation of any sort to be deducted.

Thus far we have not considered the definitional problems
of imputed rents, imputed interest, or goods and services in
kind. Indeed it would be impractical to include certain of these
items in the tax base. However the value~addedAt@X does not
differ in this respect from other well known forms of taxation
such as income taxes, sales taxes, or consumption taxes. We
will simply assume theséhproblems away so that we can isolate
bthe differences between value-added taxation and other tax
systems. Hence we will assume that all forms of income are

taxed.



EQUIVALENCES AMONG THE VATLUE-ADDED TAXES

In a classical full employment economy where the savings
rate (or equivalently the investment rate) is independent of
rate-of-return considerations and the supplies of factors of
production are inelastic, each of our variants of the value-
added tax has the same effect upon the pattern of goods and
services produced. To show this let us assume an economy where
government expenditures are financed entirely by a lump-sum
tax. It will also be assumed that the government spends its
entire tax revenue upon consumer’ s goods and that it balances
its budget. Factors of production are supplied inelastically
inlany given period of time to two industries--a consumption
good industry and a capital good* industry. Goods prices and
factor prices are established competitively. Finally, the
level of savings is a function only of real disposable income.
Under these assumptions our econcmy can be described by the

following set of equations:

(1.1) 0

c Oc(Lc’ Kc)

(1.2) 0y = 0, (I, K)
(1.3) =P =w

(1l.4)




(1.5)

(1.6)

(1,7)

(1.8)

(1.9)

(1.10)

(1.11)

(1.12)

(1.13)

(1.14)

(1.15)

(1.16)

where

OC

Ok

i

1]

80, » - p
8K, °

aOk Pk = r
aKk

L,+Ly = L

K, +K, = K

Y = PCOC+PkOk

P,0,+P 0 = PC(C+G)+PkI

P T = lump-sum tax formula

Q
i

= c(¥y/P,)
PC(C+G)=PCOc

M=M(Y)

output of consumer goods

output of capital goods
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LC = labor employed by the consumer good industry
Kc = capital employed by the consumer good industry
Kk = capital employed by the capital good industry

labor employed by the capital good industry

= total labor force

Nﬁﬁb

= total capital stock

r = dollar rental on a new machine
w = dollar wage for one unit of labor
c = price of consumer goods

Pk = price of capital goods

Y = gross naticnal product (in dollars)

Yd = money disposable income

C = consumer goods demanded by the private sector
I = demand for new capital goods

G = consumer goods demanded by government

T = taxes in terms of consumption goods

M = mone& demanded

=i
il

money supply

Equations (1,1) and (i.2) are the production functions for

the two outputs. Equations (1.3) - (1.6) are the demand functions
for the factors of production, while (1.7) and (1.8) are the
equilibrium conditions for the factor markets. Equation (1.9)

is the definition of gross national product which, by the use of
Euler’s equation, can be shown to be equal to wL+rK. Equation

(1.10) expresses the budget constraint for the economy, while
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equation (1.11) is the requirement that the government balance
its budget. Equation (1.12) states at what real level the lump-
sum tax is to be set. Equation (1.13) is the consumption
function which asserts that consumption is a function only of
real disposable income. Equation (1.14) is simply the definition
of money disposable income and (1.15) is the market equilibrium
condition for the consumer goods sector. Together with the
budget constraint, (1.15) also guarantees that the capital goods
market is cleared. Equation (1.16) is simply the equilibrium
condition in the money market. The form of the system of
equations (1.1) - (1.15) suggests that the system can be dichoto-
mized into real and monetary sectors. Hence the only function
of money in this economy is to establish the absolute level
of prices.

The above system of 16 equations and 16 unknowns will yield
an equilibrium solution for all variables which we shall
denote by barred variables. If we substitute a value-added tax
of whichever type for the lump-sum tax the above system of

equations will hold with the following exceptions:

(1.3a) ggg P = w(l+1)
(4]
(1.4a) O p - w(l+t)
ar, *

(1.52) 9% p_ = r(1+7)
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(1.6a) Ok p_ = r(147)

i

Ok,
(1.122) T = 1Y/P, GVA
= (1Y-1P, I)/P, CVA
= (7Y-1P 8K)/P, IVA

where & is the rate of depreciation permitted by the IVA,

If a double bar on a variable denotes the equilibrium solution
of the abcve system under a value-added tax then I assert that
the following equivalences hold

= w/(1+7)

= 7/(1l+1)

and all other variables remain as they were under the lump-sum

Sl St

tax.

Because we have assumed inelastic factor supplies we need
only concentrate on the demand side of the model. On the demand
side the crucial equation is the consumption function. If it
can be shown that co;sumption remains constant then the pattern
of goods and services produced will also have remained unchanged.
Notice that taxes, PCT, enter only into the consumption function--
and in an additive manner. Since we keep tax receipts constant,
consumption must also be constant. Thus in a world where the
rate of return is unimportant and factors are supplied inelastically
any system of direct taxation will yield the same results.

Distributionally, however, this is not generally true; the

distribution of income will vary greatly under different direct
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tax regimes. TFor example, under the CVA the amount of income

accruing to capitalists is

T
(57K + R0y

where as under a GVA it is

r

( l1+71

)X

However, the equilibrium configuration of output and prices in
our economy is assumed to be independent of the distribution
of income. As long as we insist upon equal tax revenues any
form of direct taxation yields the same result.

It can also be shown that a sales tax upon final output,
ie. a GNP sales tax, will lead to the same pattern of output
and relative prices as a direct tax of equal revenue yield
(in real terms). For simplicity's sake let us assume that the
money supply is adjustéd so that the tax can be passed on in the
form of higher prices. Under a sales tax of rate 1 we have

the following set of equations:

(1,1b) 0, = 0, (L,,K,)
(1.26) 0, = 0, (Ly,K,)
(1.30) O P, =W

8L
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(1.40) %P =w
STy

(1.50) % p, =
S):98

(lo6b) kP =r
3K, *

(1.7b) Lo+Ly = L

(1.8b) K+ = K

(1.9b) Y(1+1)

Pc(1+1:)0c + Pk(1+'r)0k
(1.10b)- P_(1+71)0, + P (1+1)0y = Pc(1+r)(0+€) +. PL(1+7)I
(1.11p) G =T
(1.12b) (l+T)Pc$ = 'rPcOc + TP 0
g
(1.1%3Db) C = C(ﬁzriz?j*ﬁ
(1.14p) Y4 =Y
(1.15b) Pc(1+r)(0+§) = P, (L1)0,

(1.16b) M = M(Y(l+71) )
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Note that the dollar value of taxes is (l+1) times that
under the lump-sum regime because government expenditures
must be maintained at the same real level. Also notice that
in equation (1.13) the argument has shifted from (Y-PCT)/Pc to
Y/Pc(l+1). Thus in order for consumption to have remained
constant it is necessary that

T = PCT/(Y—PCT)
That this tax rate will produce the correct revenue of Pc<l+T)T
is easily verifiable. 1In the rest of the equations the (1+1)’s
cancel out and we are left with our original system (1.1)-(1.16)
except for a larger money supply.

In the preceding section we dealt with an economy in which
the rate of return to saving was of no consequence. We shall
now turn our attentionléo an economy where the levéi of consump-
tion (or equivalently the leyel of investment) depends upon
the rate of return earned by a new capital good as well as upon
the level of real disposable income. Specifically, it is assumed
that consumption is negatively related to the rate of interest.
This is by no means the most obvious assumption one can make
about savings decisions with respect to the rate of interest.

We shall treat the opposite case at the end of this section.

We assume, further, that investment is carried on up to the
point where the marginal efficiency of capital is equal to the
market rate of interest. Let Q(V) be the expected rental on a
new machine v years in the future. Furthermore, let invesfors

believe that the current market rate of interest will prevail
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indefinitely into the future. Finally, let physical depreciation
on a new machine occur exponentially at the rate §. In other
words we assume that machines suffer radioactive decay; this

“5V of a

implies that v years in the future we will have e
machine left. Under these assumptions the demand price for new

capital goods at any given point of time is given by:
A T (i
(1.17) B, = {re~(1+0)Vgy
°

where ﬁ; is the demand price for capital and i is the prevailing
market rate of interest.

If the demand price (1.17) exceeds the supply price given
by (1.1)-(1.8), investors will bid up the market rate of
i;terest in order to secure more funds. In the preceding
séction this mechanism had no effect upon the supply of savings
but in this formulation additional savings will be forthcoming.
The rate of interest will be bid up until the demand price for

new capital equals its supply price. Ie.,

A
(1.18) Pk = Pk

If we combine (1.17) and (1.18) we can solve for the market
rate of interest under the lump-sum tax.

(1.19) i = (r-§P.)/Py
For simplicity!s sake we have assumed that %(v)=r(o% for all

v, in caldulating 1i.
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Now when we replace the lump-sum tax by a value-added tax
the outcome will depend critically upon which wvariant of the
value-added tax we choose. If we replace the lump-sum tax by

an IVA, (1.17) becomes

S
(1.17a) ﬁk = S‘[r(l¢1I) + TI6PJe—(l+6)Vdv
(-]

I is the rate of IVA which would produce a yield equal

where 7
to that of a lump-sum tax. If we combine (1l.17a) and (1.18)

and solve for the equilibrium market rate of interest we find
T I
(1.19) it = (r—bPk)(l—T )/Pk

Comparing (1.19a) with (1.19) it is clear that the market rate of
interest under the IVA is less than that under the lump-sum tax.
Since consumption is negatively related to the market rate of
interest, there will be more consumption under an IVA than under

a lump-sum tax or equivalently less investment.

If we replace the lump-sum tax by a GVA, (1.17) becomes
[9)

A - .
(1.17b) P, = S r(1-18)e (140074,
-}
where t® is the rate of GVA. Solving for the equilibrium rate
of interest we find

' (r-6P, ) (1-t8) - 1BeP
& _ STk k
(1.19b) 1 = T

which is clearly less than that obtained under the lump-sum tax.
While it would also appear that the rate of interest is higher
under the IVA than under the GVA, this must be shown since the
rate of tax under the GVA is less than that under the IVA (the
latter allows depreciation whereas the former does not). If we

I

take the ratio of i® to i~ at the point where the system was in
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equilibrium under the lump-sum tax we find

+ 8 -8
(1.20) i o 1=m27

iI 1¥TI

r
where Z = 5 oo
‘ T —6Pk

Clearly i% > iI only if
(1.21) B2z <+t
But to produce equal revenues it must be that

o—-

S - I - ——————— e

Substituting from (1.22) into (l.21) we find

r r K+w_ L
(1.21a) -:5(--—-—°5—) < 8 (—2—%- po
ro-bPk roK+woL-6PkK
or
O —
0 < —bPkWOL
I

which is a contradiction. Hence i* > if, Q.E.D.
Finally, let us consider the case where the lump-sum tax
is replaced by a CVA. Remembering that the CVA allows

instantaneous depreciation, equation (1.17) becomes

(1,17¢) P, = r(l—ff)e-(i+6)vdv + TrPk

where T  is the rate of CVA. Combining (1.17c) and (1.18) we find
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T r - 6P
(1.19¢) i 5

k

which is the same rate of interest as obtained under the
lump-sum tax. Thus even when saving is interest elastic the CVA
yields the same result as the lump-sum tax. It appeérs, therefore,
that the CVA is an ideal tax--ideal being used in the allocative
sense. If labor is supplied elastically, however, the two taxes
are not equivalent since the real wage is reduced under the CVA.
The CVA, nevertheless, more nearly approximates the results
sought by H. G. Brown who argued that a proportional tax upon
all factors of production (ie. an IVA) was completely neutral.t
He was wrong, of course, because the proportional factor tax
results in a distortion in the choice between future and current
consumption and between work and leisure. The CVA eliminates
the former but not the latter distortion.

In summary, of all the variants of the value-added tax
only the CVA produces the same results as the lump-sum tax
(except in the case where labor is supplied elastically). The
GVA, and to a lesser extent, the IVA, discriminate in favor of
current consumption at the expense of future consumption; hence

they produce a lower rate of capital accumulation tham would a

lump-sum tax or a CVA.

lH. G. Brown, The Incidence of a General Output or a
General Sales Tax, Readings in the Economics of Taxation,
ed. R. Musgrave, C Shoup (Homewood, Illinois: Richard Irivin,

1959) pp. 330-39.
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The latter conclusion can be reached only if saving is
positively related to the rate of interest. There is no
a priori feason to suspect that this is the case. As a matter
of fact a convinicing argument can be made that saving will be
less in the face of higher interest rates. Savers might be
tempted to spread the gain from higher interest receipts
between future and present consumption. To see this more

clearly we can make use of the following simple diagram:

C. Figure (1)

0 z, C

Under, say, a GVA an individual can, if he does not save,
enjoy 60 of consumption in the present and 51 of consumption

in the future (after all taxes have been paid). Let us

assume that he decides to do some saving and his equilibrium
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point is point B on ACf: Under a CVA, on the other hand, the
individual is faced with the same alternatives as before
except that he can now transform present income into future
income along the line AC{MQ It is reasonable to assume that
the individual may choose as his new equilibrium a point

along ACI‘

between the coordinates D and E. In this area the
individual will enjoy more consumption in both time periods.
Hence he will be on a higher utility curve--sonething which cannot
definitely be said about any other point along Acf‘. Of course
we cannot tell if the individual will in fact choose a point
in this trangle since we do not know his preference map. But
it certainly represents a plausible pattern of behavior--much
more plausible in fact than a point along ACf, to the right
of E.

Thus,a priori reason is not enough to tell us whether
saving is positively related to the interest rate. However,
in order to remain within the classical model this assumption
will be made throughout the paper. If saving is negatively
related to the rate of interest most of our conclusions with

respect to capital accumulation in the preceding section and in

what follows need simply be reversed.

EQUIVALENCES WITH OTHER TYPES OF TAXES

That the IVA is equivalent to a flat rate income tax can be
readily seen by the use of the following income indentity:
sales - purchsses on current account + net change in
in inventories - depreciation =

wages + interest + rents + profits
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First, note that we must deduct the net change in inventories
from gross purchases because these are purchases on capital
account and not on current account; to exclude them from the
tax base would be to discriminate in favor of inventory
investment as opposed to durable capital. Next, notice that the
right hand side of our identity is what we usually define as the
tax base of an income tax. The left hand side on the other
hand ié equal to the tax base of the IVA. Therefore we are
Justified in regarding the IVA as equivalent to an income tax.
Whereas an income tax serves as a wedge between a factor’s
take-home pay and his net pay, the IVA serves as a wedge between
the gross wage paid by the firm and a factor's take-home pay--the
result is identical. _

There is one slight differn;e between an IVA and an ipcome
tax which is related to the concept of loss offsets. Under an
income tax, a bondholder can, if the company goes into bankruptcy,
write off the capital loss against other income; or he may even
be permitted to carry the loss forward over the next few years,
No such provision would exist under the IVA since the taxable
unit is the firm.‘ Insofar as lenders are influenced by risk and
the latter is approximated by the expected variance of the yield
of a bond, there will be an increase in the rate of interest
demanded by lenders when the IVA is substituted for a proportional
income tax.

One might be tempted, at this point, to assert that under

an IVA there will be a substitution made of the factor intermediate
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purchases for other factors of production. This is due to the
fact that the latter is taxed whereas the former is not. While
this assertion is true if we restrict the tax to a single firm
or a single industry (or even several industries), it is not
true if the tax is general (ie. applicable to all firms within
the economy). Because the tax is all pervasive, the price of
iﬁtermediate goods will reflect the tax.(intermediate goods are
mefely embodiedfprimary factors). Consequently, the short-run
neutrality of the IVA with respect to productive ﬁechnique

is maintained. Note, however, that the foregoing argument can
only strictly be applied to a closed economy. In an open economy,
there will be a substitution made of imported raw materials for
other factors of production.' In order to maintain neutrality
in an open economy, a tax of equal rate must be levied on

imports.

In his textbook, The Theory of Public Einance; Professor
Musgrave asserts the equivalence between a flat rate income
tax and a gystem of retail sales taxation and a sales tax

on capital goods}

This implies that the IVA is also equal to
that system of taxétion. We will set out to shqw that this
equivalence does not hold. Specifically, there will be a

higher level of investment under the sales tax regime than under
the IVA,

In order for the two systems of taxation to be equivalent

they must produce the same rate of return on new capital; this

lRichard A Musgrave, The Thedry of Public Finance, (New

York: McGraw-Hill, 1959) pp. 378-9.
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implies a définite restriction on the size of the tax

rate on new capital goods. Secondly, they must yield the

same real level of consumption; this implies a restriction
on the size of the tax rate on consumer goods and hence a

second restriction on the size of the tax rate on capital

goods. We will show that the two restrictions on the tax

rate on capital goods are inconsistent.

Before we can begin the proof, we must make several
institutional assumptions that will facilitate the analysis.
We assume that when we change from an IVA to a éales tax the
money supply is adjusted so that consumers bear the tax in the
form of higher prices. This assumption will not change the-
results of the analysis in any way. We also assume that the
IVA is paid by factor owners and not by the firm; in this
sense we are dealing with an income tax. Finally, we assume
that firms own no capital--they rent all of their equipment.
Capital is owned entirely by a group to whom we shall refer
to as rentiers. The rentiers pay all taxes on capital.

Under this set of assumptions,the economy can be described

by the following sets of equations:

Iva SALES TAX
(1.22) 0, = OC(KC,LC) 0, = OC(KC,LC)
(1.23) Op = Ok(Kk’Lk) Op = Ok(Kk,Lk)
Qa5 e -
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(1.26)

(1.27)

(1.28)

(1.29)

(1.30)

(1.31)

(1.32)

(1.33)

(1.34)

(1.35)

(1.36)

(1.37)
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c _ .c k
(L+1°)T = 1 P,O,+T POy
Y
= o(——3—— ,1)
P (l+v )

=Y - Pc(l+TC)T
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(1.38) M = M(Y) M = M(Y)

I c

Where 1~ is the rate of IVA, 1~ is the sales tax on consumer
goods, and rk is the sales tax on capital goods.

If the two tax systems are to be equivalent, they must
yield identical solutions for all vériabies except the definitional
variables Y and Yd‘ Specifica%ly)the level of consumption
expenditure (in real terms) must be the same in both economies.

In order to provide equal levels of consumption, the two systems

must provide the same level of real disposable income and the

same raté.of interest. There is a case where these two variables
might offset one another but we shall ignorekit as being too
improbable. We will now proceed with the proof under the assumption
that the equilibrium solutions of the two systems are the same.,
Proof:

Let YX and Yg denote the equilibrium solution for money
disposable incomes under the IVA and sales tax systems
respectively. In order for the same level of real disposable
income to result it must be that

T7(1+7°%)P, (Y3-TP,) (1+1°)

= = = l
S 8

this implies that

' P.T
O
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k

In order to provide revenues of T(1+TC)PC,T must satisfy

(ii) tkPkOk + 1°P 0, = (147°)P,T

c

Substituting for 1~ from (i) we find that

(1i1) ¢ = K

]
L

Now rk must also be set so as to equalize the rate of return

between the tax systems. Hence

. k _ 1 _ r
(1y). L where X = —5:3§£_

It can be shown that

TP

1 c _ C
(v) X1-1 <t o= &r-TP
d c

.

Hence (iii) and (iv) are incomnsistent. Furthermore from

the above it can be deduced that

k TPC

s o
T3-T%,

if we insist on equal rates of return. But this implies that

real disposable income is less under a sales tax than under

an IVA, Hence,
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> ¢® Q.E.D.

Thus it appears that a sales tax system is more effective
than an income tax in stimulating investment. It accomplishes
this by reducing real disposable income to a greater extent
than the more direct IVA. The reason for the latter is purely
arithmetic. In order to bring about the equality of the rate
of return under both tax systems it is necessary that the
sales tax on consumer goods be set so high as to reduce real
disposable income below that of the IVA. We shall see that the
same phenomenon occurs when we compare the CVA with the

consumption tax.

CVA vs CONSUMPTION TAX

That the tax base of the CVA is equal to that of a consumption
tax can easily be shown through the use of the basic national
income identity--consumption + gross investment = gross national
product. Under both the CVA and the consumption tax, gross
investment is excluded from the tax base. Notice, however,that
when we introduce government the national income identity
becomes--consumption + gross investment + government expenditures =
gross national producﬁ. In order to maintain the equivalence
between the tax bases, government expenditures must be exempted
from the’CVA or_included in the base of the consumption tax.

It can be shown that if the base of the consumption tax is

expanded to include government purchases, precisely the same
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tax rate would result as when government purchases are excluded
from the tax base.

TPC(1+rr) = TPC(C+§)
is equivalent to

TP, = T P.C
Hence, altering the base of the consumption tax to include
government expenditures changes nothing. We can validly
claim the equivalence between the tax base of the CVA and the
consumption téx.

Even though they have identical tax bases, the consumption
tax and the CVA are not equivalent as has been usually asserted.
To show this we make the same set of assumptions as we did
when we compared the IVA with a system of sales taxes. As a
matter of fact we can employ the same set of equations except
the tax equations and the rate of return equations. Furthermore

k

we must set v = O is the sales tax model. The tax equations

now read:

_ Ty _ T
(l.33§) P,T = 7Y - T PO,

(1.33b) (1+1%)P. T = :°P Cc + °P G
(] C C

for the CVA and consumption tax respectively. Furthermore

the rate of return equations now become:

e
(1.37a) P, = yr(l—Tr)e'(l+6>vdv + TPy
N
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ag
(1.370) P, = re(#+8)Vqy
v

for the CVA and consumption taxes. From our previous analysis

of the CVA we know that (1l.37a) collapses to:
g *
(1.37a) P = Sre'<1+6)vdv
0

Shoup and others have argued on the basis of the identity
of (1.37b) and (1l.3%7a) and the equivalence of tax bases, that

1 Their error was that they did

the two taxes were equivalent.
not probe deeply enough into the general equilibrium system. For
upon examination of the consumption functions of both tax models,
we see that precisely the same phenomenon occurs as did in our
comparison of a sales tax system with the IV/. Namely, real
disposable income will be less under the consumption tax regime
than under the CVA. To prove this we need only to reproduce the
requirement for equal real disposable incomes--

PcT

c
T =

YS - P,T
But this rate of tax will not provide the government with enough

revenue. For example let our comparison function be of the form:

Ts

C = a(i) 5
Pc(l+T )

Then our tax receipts will be

TP

C
«+ PO, = aTP
S Cc

which is adequate only if o = 1. Thus

lShoup, loc. cit.
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s
Yd - PCT

and hence consumption is higher under a CVA than under a
consumption tax. Again the rationale for this conclusion
is simply a matter of arithmetic. Consumption taxes simply
reduce disposable income to a greater extent than an equal

1 An alternative explanation is that, under a

yield CVA,
consumption tax, an individual can reduce his tax burden by
consuming less. Under a CVA, on the other hand, an individual
does not affect his tax bill by consuming more or less; it
depends only upon his income. It is true, however, that the

more all individuals consume the higher the tax bill that

they, as a group, must pay.

lThis is because consumption taxes affect all of disposable
income whereas the CVA affects only that portion which is
spent on consumption. To see this, simply compare real
disposable income under the two regimes. For the
consumption tax this is given by

c Y 9 Py Oy
Tq = c N e+ () c
PC(1+1 ) l+71 ¢ (l+17)
Under a CVA we have
Y-P_ T P
r_ . "¢ _ _.T k
Yd = ——ﬁg—— = Oc(l ) + ( Pc )Ok

to provide equal revenues it must be that

T _ .cC
T OC =T Cc
r T
T =_—E—
l+7
Thus our expression for real disposable income under the CVA becomes
0 P
r _ & ., (=K
Tqg = v ()0,

(1+1)° c
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There is another major difference between a consumption

tax and a CVA. Let us rewrite (1.37a) as
(1.37a) P = re~(1+8)Var | [TrPk-rr re"(i+6)vdv]

As wé have previously pointed out the term in brackets is
equal to zero. But what is the term in brackets? It is
the present-discounted value 6f taxes paid by owners of
new capital--zero. If we had started our economy from
scratch (zero capital stock) capitalists would never have paid
any taxes. As a matter of fact if the eaonomy is always growing
(positive net investment) there would have been a negative
flow cf taxes from government to business (in present-value terms).
In such a situation the CVA resembles a wage tax, since only
Wage income is taxed.

This result should not be surprising. Samuelson’s
“non—substitution“ theorem tells us that if there is only
one primar& factor of production, the relative price of
goods will reflect only their labor requirements, both direct
and indirect.l Consequently, if we have a tax system in
which both the returns to lébor and (o capital are taxed,
the prices of those goods which are relatively capital

intensive will rise relative to those goods which are relatively

lP,QA, Samuelson, Abstract of a Theorem Concerning
Substitutibility in Open Leontief Models, Activity Analysis
of Production and Allocation, ed., T.C. Koupmans (New York:
John Wiley + Sons, 1951), pp. 1l42-46.
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labor intensive. This is so0 because we tax the capital
good input twice--once in the form of labor and again in
the form of capital. Only a wage tax would not change the
long-run equilibrium set of relative prices dictated by
technology. The nice neutrality aspects of the CVA arise
similarly through its exemption of the returns to capital
from taxation. While it is true that the CVA would tax -
owners of existing capital,if it were imposed tomorrow,
this would not affect long-run relative prices because these
returns are pure economic rents.

The consumption tax, on the other hand, reaches all forms
of income, whatever the source when that inceme is spent
for consumption. The consumption tax would approximate a
wage tax only if all wages were consumed and all returns to

capital were saved.

GVA vs GNP SALES TAX

To show that a GVA is equal to a GNP sales tax we will
again refer to the model used in the analysis of the IVA.
As before we wil have new tax equations and new rate of
return equations. Futhermore, in the sales tax model we must

equate +¢ and Tk. The new tax equations now read

(1.33¢) P.T = &

c

cy _ .C k
(1.334) PCT(l+t ) =t PO, + T P, 0y
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for the GVA and GNP sales tax respectively. The rate of

return equations now become
¢ (i+6)
(1.37c) Py = Sr(l-rg)e' 1+0V4v
]

(1.37a) P, (147%) = fre~(1+8)Vqy

In order for the GNP sales tax to provide the same rate of

return as the GVA it is necessary that
(1.40) 1% = 18/(1-18)

Now t8must satisfy

8y - BvS _
(1.41) °Y = 1 Yy = TP,

or

e

S
T3

(1.42) 8 =

If we substitute from (1.42) into (1.40) we obtain

c TPe

(1.43) =° = 3

c

which is precisely the value of 1~ necessary to make

consumption the same under both tax systems. Hence it

must be that the GNP sales tax and the GVA are equivalent.

]

BRI

[ S e i e
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MODEL WITH INTERMEDIATE GOODS

So far we have been concerned with an economy in which
there exists only two productive sectors: a capital-good
producing sector and a consumptionegood producing sector.
The results of this model can easily be generalized to an
economy which, besides the two aforementioned sectors, has
n intermediate-good producing sectors. Such an economy

can be described by the following model:

1 n .
Oi = Oi(Li,Ki,oi’ooooooo,oi 1 = (C,k,l,oooo’n)
0 P
i = £ i-= (c,k,l,....,n)
£. P.
1 1 e n
f = (L,K,O,.-..,O )
£ _
i~i=r*¢F i = (Cykylyeoses,n)
f = (L’K’Oi"oooo’on)
Y = Pkok + PCOC
Y = P, I + P (C+G)

@l
i
=3
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M= M( 3P505)

re'(i+6)vdv

As one can observe only the production equations have
changed from our earlier system. If we consider the imposition
of a value-added tax, of whatever type, the production
equations remain unchanged (since labor and capital are
supplied inelastically). The demand side has also remained
unchanged, save for a larger money supply requirement.

Hence all of our previous analysis also applies to this

expanded system.

CAPITAL GAINS AND THE VALUE-ADDED TAX

We have yet to consider what will be the effect, upon
the price of existing capital goods of the substitution
of a value-added tax for a lump-sum tax. As might be
expected the price change varies, depending upon which
variant of the value-added tax we choose to impose.

It can be easily shown that the price of a machine of

=8V times the price of a new machine;

age v is equal to e
this is true so long as the tax system treats new and old
machines in the same manner. Hence if the price of a new
machine rises when we substitute a value-added tax for a

lump-sum tax, a capital gain will accrue to owners of
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eiisting capital. The only way for the price of a new
machine to increase is through an increased demand for
capital goods (unless constant opportunity costs exist
between the two sectors). As we have already shown, the
demand for new capital goods falls when we substitute either
a GVA or an IVA for a lump-sum tax. Hence there will be
capital losses if the change is made. Similarly the demand
for capital goods is lower under a GVA than under an IVA.
Thus é shift from the former to the latter results in a
capital gain.

We can extend this analysis to a profits tax. A
profits tax results in the smallest demand for capital goods
of all the aforementioned taxes. Consequently the imposition
of a profits tax results in a capital loss.

When we compare a CVA with a lump-sum tax, on the
other hand, we find that the CVA results in a capital loss
despite the fact that the demand for new capital remains
unchanged. This is because owners of existing assets are
allowed no depreciation allowance at all. Consequently, a
machine of age v will sell for (l-'c)e-6v times the price
of a new machine. Now it is impossible to compare a CVA
with an IVA, GVA, or profits tax unless we a capable of
specifying the parameters of the system so that we can tell
exactly how _much the price of new capital goods changes.

We can also infer from our previous analysis that if

we substitute a consumption tax for a lump-sum tax owners
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of existing assest will enjoy a capital gain. Thus if we
substitute any of the other taxes for a consumption tax
capital losses will result.

Finally, our conclusions will be altered if we allow
the money suppl¥ to be increased so that the tax is passed
on in the form of higher prices. This, however, is purely

an inflation effect and should be ignored.



CHAPTER II
INCIDENCE EFFECTS
OF VALUE-ADDED TAXATION

Of all the effects of value-added taxation, its inci-
dence effects are perhaps the most important and generally
the most elusive. By the term incidence we mean the changes
in the distribution of welfare brought about by the intro-
duction of a particular tax. Since a person’'s welfare is
not measurable and hence not comparable, economists usually
assume that real income serves as a satisfactory index of
a person’s well being and as a basis for making inter-
personal welfare comparisons. In this chapter, we will be
concerned with determining the effects of value-added taxation
upon the distribution of real income within an economy.

Not only will we be concerned with the.intratemporal

distribution of income, but we will also take into account

shifts in the intertemporal distribution of income. As we

have seen in the preceding chapter, certain shifts in tax
structure may alter the rate of capital accumulation--
thereby changing the income available for distribution in
future periods. Expressed differently--we must take into
account changes in the size of the income ‘pie” as well as
its division.

In order to determine the incidence effects of the
value-added tax we must specify the manner in which it is

to be introduced. Musgrave has suggested three potential

-39-
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experiments that we can perform.l First, we can hold all
other taxes and expenditures constant. Musgrave refers
to this as “ specific”incidence. Whereas there may be
valid reasons for wanting to know the specific incidence
of a tax, in the current context it is clearly inadequate.
The effects of the value-added tax would be confounded with
the effects of the resulting unemployment and/or demand
readjustments.
Secondly, we can increase government expenditures by
the amount of the yield of the value-added tax. This
experiment would determine the “balanced—budget ” incidence
of the value-added tax. While this approach avoids some
of the pitfalls of specific incidence it creates new ones
which may perhaps be more troublesome. The effects of the
value-added tax now become entangled with the distributional
aspects of the increased government expenditure. Further-
more not all of the demand problems associated with specific
incidence have been solved because of the employment and/or
inflationary effects caused by the balanced-budget multiplier.
The third experiment suggested by Musgrave is termed
differential incidence. Here we replace an existing tax with
a value-added tax of equal yield while holding government
expenditures constant. Clearly this last approach is the
most appropriate for our purposes. It is true, however,

that our conclusions depend critically upon which tax is

lMusg;rave, op. cit., pp. 211-17,
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replaced. From a normative point of view the latter is not
a drawback but an advantage since it permits us to choose
the best tax structure among a multitude of alternatives.
A given tax structure is rarely of interest on its own
right but only of interest when compared to the existing
structure. The value-added tax is no exception. It is
commonly proposed as a substitute for the corporate profits
tax. Hence, among the experiments we will perform is the
substitution of a value-added tax for a profits tax. Other
experiments include a comparison of the different variants
of the value-added tax and a comparison of the CVA and a
consumption tax.

The primary reason for the elusiveness of incidence
analysis is that, in general, nothing can be said. The
general assumptions of profit maximization and perfect compe-
tition are insufficient, in themselves, to provide unambiguous
conclusions--other assumptions must be added. Even this may
not be enough since our conclusions often depend upon the size
of parameters about which little is known and little can be
determined. Therefore, the conclusions of our incidence analy-
sis may depend critically upon the set of assumptions we choose
to make concerning the structure of the model and its
parameter values,

In what follows, our basic assumptions will be the same

as those of the preceding chapter: balanced budget, perfect
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competition, inelastic factor supplies in the short run
and two producing sectors. For analytical convenience,

we will assume that our money supply is held fixed at that
level where the price of consumer goods is equal to one.
Thus, all of the money variables of the preceding chapter
are now expressed in terms of consumption goods. More
specific assumptions will be made as the occasion arises,

but we shall strive for as much generality as possible.

SHORT-RUN INCIDENCE

A, Caeteris Paribus Shifts in Tax Structure

Even though we have assumed factor supplies to be inelas-
tic in the short run, the question of short-run incidence is
not uninteresting. The first question which comes to mind is

how the various tax systems affect the functional distribution

of income. One method of measuring these effects is to compare
éfter—tax factor rewards as we make caeteris paribus shifts in
tax structure. That is for any given set of prices and pattern
of output, we calculate and compare net factor earnings under
the different tax regimes. While it is generally true that

all other things do not remain equal in the face of a shift

in tax structure, this approach provides us with a useful first
approximation. We shall see, in the preceding section, that
this first approximation is valid under a wide variety of
assumptions about relative price changes.

If we compare the net real wage (wage in terms of consumer

goods) under the different tax regimes, we find that it will
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be highest under a profits tax and lowest under the CVA and
the consumption tax. The complete ranking of tax systems by

net real wage is as follows
(D Profits tax > GVA > IVA > CVA = Consumption tay
To show this we make use of the following table.

TABLE I
Comparison of Net Wages and Net Rentals Under

Alternative Tax Systems

After-tax After-tax
Tax System Tax Formula Real Wage Real Rental
Profits tax T = tP(rkK-86PK) w r(1-1P)+6P1P
GVA T = 18(rK+wl) w(1-18) r(1-18)
I I I
IVA T = TI(rK+WL-6PK) w(l=1") r(l-17)+6P1
CVA T = 1" (rK+wL-PO, ) w(l-t") r(1-1%)
|
; . c 1 1
Consumption tax T = 1°C . w(—=72) r(—=—)
l+7t 1+t
where
Jtp = rate of profits tax
ng = rate of GVA
jrr = rate of CVA
itI = rate of IVA
H
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gy

rate of consumption tax
gross rental in terms of consumption goods
gross wage

price of capital goods in terms of consumption goods

Other variables as they have been previously defined.

This table was obtained by simply applying the tax rate to
the before-tax wage and subtracting this amount from it.
It is obvious from Table (I) that the profits tax results
in the highest net wage. It is equally obvious that 8 is

less than TI and 1° since we have narrowed the tax base;

hence tLe net wage is higher under the GVA than under the IVA
or CVA. Furthermore, as long as net investment is positive,
TI < Trz thus the IVA results in a higher net wage than the
CVA. All that remains to show is the ranking of the
consumption tax. If we equate the tax formulae of the CVA and

consumption tax we obtain:

(2.1) +°c

T _.r
T (rK+wL-POk) = 10,

also

(2.2) 1°c

c _ .C _.T
1(0,-T) = v 0,(1-17)

Substituting from (2.2) into (2.1) we find
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(2.3) —— = (-1
1+
Hence the consumption tax and the CVA have equivalent effects
upon real labor income.
Contrary to what one may have expected, the ranking (I)
is not exactly reversed when we consider net rentals. In the
normal case, the ranking of tax systems by rental incomes

will look as follows:
(I1) IVA > GVA > CVA = Consumption tax > Profits Tax

By normal we mean that gross labor income (inclusive of tax)
exceeds gross investment expenditures. If this condition does
not hold the profits tax will exchange positions with the

CVA and the consumption tax. To show how this ranking was

derived, we will proceed in step-by-step fashion.
GVA vs_IVA

Equating tax functions, we find

(2.4)  &(rKswL) = vl[r-6P(K+wl)]
If the IVA is to be ranked below the GVA, then

I

(2.5) r(l—TI) + 8Pt~ < r(l—rI)
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Substituting for 71 from (2.4) into (2.5) we find
) r_
(2.6) ToiD ) <1

which is a contradiction. Hence IVA > GVA-

GVA vs CVA

Equating tax functions, we obtain

(2.7) & (rK+wl) = Tr(rK+wL—P0k)
or
rK+wL-PO.
g _ ,.T _ k
(2.8) ™° = y1 where 1y = T <1

If the GVA is to be ranked below the CVA, then

(2.9) r(l-y1Y) < r(l-1%)

which is obviously false. Hence GVA > CVA.

CVA vs Profits Tax

Equating tax functions, we find

\

(2.10) Tr(rK+WL-POk) = 1P(r-6P)K

or
wL+rK-PO
k ]Tr

R A =5
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only at the expense of existing capital because all tax
payments and tax credits, under these taxes, affect only
factors of production. Note, however, that we do not make
both factors worse off when we shift from a profits tax to
a CVA. Adding labor income to the tax base more than offcets
the tax credit given to investors from the point of view of
the get rental.

'We encounter the same phenomenon when we shift from an
IVA or GVA to a consumption tax--the net reward (in terms
of consumption goods) to both factors is reduced. The
reason here is straightforward. Because we measure factor
returns in terms of consumption goods, the entire rate of
consumption tax is applicable to them. Thus to produce an
equivalent effect upon factor incomes, a direct tax system
must have the same tax base as the consumption tax (ie. a CVA).
The bases of the IVA and GVA are greater than that of the
consumption tax; hence the tax rates of the former are
lower than those necegsary to reduce factor returns to that

level produced by the consumption tax.

B. Prices and Qutputs Allowed to Adjust

Our next step will be to examine how sensitive the
rankings (I) and (II) are to our assumption of caeteris paribus
tax shifts. We will find that they may be quite sensitive,
depending upon the relative capital intensities of our two
producing sectors. To show this, let us consider an economy

which is in short-run equilibmrium under a GVA. Let the
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equilibrium real wage rate be given by ;E and let & be the
rate of GVA, The net wage is thus (1-18);5. If we replace
the GVA by a profits tax and allow the economy to readjust,
the new equilibrium net wage will be ;5. In our previous
discussion we implicitly assumed that ;fm= ;g. Recall,
however, that replacing a GVA with a profits tax results in
a demand shift from capital goods to consumer goods(the
rate of return on investment being higher under a GVA than
under a profits tax). If the capital good industry is
unambiguously less capital intensive than the consumer good
industry (ie. at any wage-rental ratio the capital goods
industry employs a lower ratio of capital to labor than
does the consumer good industry) and the production functions
exhibit constant retufns to scale, a shift from capital

goods to consumer goods will be accompanied by a fall in

the capital-labor ratio of both industries.l Because the pro-

1This can be easily demonstrated by the use of a Bowley-
Edgeworth box diagram. Or

(o), - .
To say that the capital-goodLindustry is unambiguously less .
capital-intensive than the consumer-good industry is to
say that the contract curve (CC) always lies below the diagonal.
Furthermore, our assumption of homogeneous production functions
guarantees that as we move along the contract curve in
the O.direction we increase the capital-labor ratio of both
industries. )
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duction functions of both industries exhibit constant
returns to scale, ;5 must be less than ;g. If, on the other
hand, the capital good industry is relatively capital
intensive, ;5 must be greater than ;E_ In the former case
the net wage increases by less than 8 ;E when we shift tax
structure, In the latter case it increases by more than
Tgi;E. Only if constant opportunity costs exists will the
net wage rise by exactly & ;E_

Nothing of what we have said so far has shown the
rankings (I) and (II) to be an incorrect index of changes
in the functional distribution of income. As long as the
net wage, in terms of consumption goods, does not fall,
labor is betfer off under a profits tax than under a GVA.
But can the net wage fall? We know from the properties of
homogeneous production functions that as the gross wage
falls the gross rental on capital must rise. The elasticity

of the gross rental with respect to the gross wage is given

by the relative share of labor in the consumer good industry.

1 To see this, consider the production function of the
consumer good industry

Oc = EC(LC,KC) = LCFC(l,mc) = ch(mé)
Kc
where mc =T
c
In equilibrium \
w =f «mnf
T Zf. C
Hence
w =f - mcr

Footnote continued
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If we can show that a fall in the gross wage, such that
;5 < (1-1®)wP, must be accompanied by a rise in the rate
of return on investment, then we have demonstrated the
impossibility of reducing the net real wage when we shift
from a GVA to a profits tax. This is because, under our
assumptions, a shift from capital goods to .consumer goods
must be accompanied by a fall in the marginal propensity
to save; the latter, in turn, can only be accomplished via
a reduction in the rate of return to investment. To show

this we make use of the following production possibility

diagran.
Cspta’ Figure (2)
Goods
P e
It
R y9
O & ade b Cansumerion Goods
(Footnote continued)
‘ 2w _
and 5T mc
rK
P a--.-.----W .-—-——r = = - L
Now %= 3T - m, ~w " Q.E.D.
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Initially, under the GVA, we were in equlibrium at
point Eg, with output of consumption goods of 56;3 and
investment OI®. OG represents the real level of government
taxation; hence disposable income is given by GY®. When we
replace the GVA by a profits tax, our equilibrium point
shifts to Ep, with consumer good output of 66§.and invest-
ment OIP. Since the level 6f government taxation remains
constant, disposable income has fallen to GYP. Now at EP
we are consuming more than at E® and we are doing this with
a smaller disposable income. If our consumption function
2C ‘ 2 C

aYd > 0 and ﬁ—<0,

is of the form C = C(Yd,i) with

then the above could only have come about if iP < 18,

We can also demonstrate that, for a certain class of
production functions, there may be no conflict between
%5 < ;§<1_Tg) and iP < i®, In this case it is possible for
labor to be made worse off when we switch from a GVA to a
profits tax. Our proof is given as follows:

Let our production functions be of the Cobb-Douglas

form. Namely
(2.14) 0. = Xch(l'a)Kg
(2.15) o, = %L, "OkS

We can also express these as

- B
(2.14a) 0, = L X.m



-53-

(2.15a) Ok = Lka k

where m; = L? i = (c,k)
i

In equilibrium the following conditions will hold

(2.16) r = x_pu (P-D)
(2.17) T = PXkomk(c—l)
(2.18) w = Xc(l-B)mg
(2.19)  w = PX, (1-0)m)

Now we wish to establish that

(2.20) wo

wP(1-18)

implies that
-P (1- 82
(2021)1 iP - £ (% ) -6 > L lPT cm O

H
(S
®

in the case where B > o

lFrom the form of (2.21) it appears as if depreciation
is not being permitted under the profits tax. However, it
is easy to see that as long as rentals make up the entire
tax base it makes little difference whether we introduce a
depreciation allowance or not. The tax rate can simply
be adjusted so as to keep the two variants at equal revenue
yield. 5e. the follow1n% relatlonshlp exists between tax
rates: [ r/(r-6P)]TP where tPis that variant of the
profits tax which permits depreciation to be deducted.
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If we substitute from (2.16) and (2.17), (2.21) becomes

p -
mk ) (G l) < l—Tg
1-7P

(2.21a) (

k

from (2.16) through (2.18) it is easily seen that

B
c = ——i— = __% = g

Furthermore if we combine (2.18) and (2.20) we obtain

WE'U

1 .
(2.20a) mz = mg (1-18) B

Together with (2.22) this yields
3
(2.23) m£}= mE (1-1%)

If we substitute from (2.23) into the inequality (2.21a)

we obtain

ll+g—o
(2.24) (1-1P) > (1-18)

Equating tax functions and substituting we find

P
m
_Eg (-3 )18

1-
(2.25) P = [(1-18) —BE + (l-Tg)-l

where m = K/L and by assumption mg > m. Substituting from

(2.25) into (2.24) and using Taylor series approximations
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we obtain

P
(2.26) 1 - ligzg - E(l-clgﬁ) e _(1-p)

c -
B B

which reduces to

1Y
(2.27)  (1-0) > (1+18) =& (1-B) - (1-B)15

Now (2.27) is clearly a function of mg/m. It can be shown
that (2.27) is satisfied when mg/m is set at its minimum
value and is violated when mg/m is at its maximum value.

To see this we use the identity.

(2.28) m

]

em, + (l--cp)mk

where ¢ = Lc/L and serves as the weighting factor. Furthermore

from (2.22) we find that we can rewrite (2.28) as:

m? 1
c — —
(2.29) m ¢ + (l-9)S/B
mp
Clearly, for any given o and B, ;;9 is at a maximum

where ¢ = 0. Ie.

P
(2.30) (=) = B/S

m max

If we substitute from (2.30) into (2.27) we obtain
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B 1-B
(2.31) 1“"5">"8[o‘1—c]

which is clearly untrue. On the other -hand we can see from

(2.29) that

of
(2.31) (—) =1

m min

at @ = 1. Plugging (2.31) into (2.27) we obtain

(2.32) 1.-B+o>1+—1—‘5§—

which is clearly true. Thus, in the case of Cobb-Douglas
production functions, whether or not the net real wage can
fall when we shift from a CVA to a profits tax, depends upon,
among other things, the proportion of output devoted to the
production of consumer goods (indicated by the size of ¢).
The larger the output of consumer goods, all other things
constant, the less likely the net wage will fall when we
shift from a GVA to a profits tax. Q.E,D.

What is the significance of these findings? They
suggest that it may be possible to make labor Wofse off
when a profits tax is substituted for a GVA. This is a bit
surprising since intuitively it does not seem possible that
a secondary force--the reallocation of factors of production--
could undo the effects of the primary force--a change in tax

structure. No increase in the size of the capital stock is



-57-

necessary to achieve this effect; the reallocation of existing

capital stock can do the trick.

Under what conditions can
realized? There appears to be
First, the saving rate must be
in the rate of return. If the
were zero there would occur no
to consumer gbods and hence no
necessary condition, therefore,

highly interest elastic.

since, as we have already seen,

’ result be

this ®perverse
two primary factors at work.
highly sensitive to changes
interest-elasticity of saving
demand shift from capital goods
relative price change. A

is that the saving rate be

The latter is not a sufficient condition

the presence of constant oppor-

tunity costs between the two industries Tesults in a constant

gross wage--regardless of any demand shift.

gross wage necessarily means a

the profits tax than under the

production functions of the two industries

significantly in capital intensity.

A constant
higher net real'wage under
GVA. This suggests that the
must differ

Not only must the capital

intensities differ but they must do so in the direction of a

higher capital intensity in the consumer good industry.

From what we know about the parameters of the system,

it
be witnessed.
is not highly interest elastic.
of

to the rate of interest.

Nothing can be said about

appears unlikely that this «perverseﬂ result could ever

First of all there is evidence that savings

Furthermore, it is a subject

much debate as to whether saving is even positivelyvrelated

relative

capital intensities since little is known about them.
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We have yet to inquire as to what happens to the after-
tax rental when we change from a GVA to a profits tax.

Fortunately, the answer is quite clear. We know that

P p
r (1-1%) g
(2.33) iP = 5 + 51° - 5 < iB = _Eﬁlgl_l_ -
P P

Fron this and the fact that PP < P® it is easy to establish
that

(2.34) rP(1-1P) + 8PP1P < r(1-18)

Thus the after tax rental always decreases when we shift
from a GVA to a profits tax., It is conceivable, therefore,
that if we make the aforementioned tax shift both factors
might be made worse off. One might question this conclusion

on the basis that with constant taxes and the identity

Gross National Product = Taxes + Net Wages + Net Rentals

it is impossible to make both faciors worse off. The answer
is that, because we measure our variables in terms of
consumption goods, gross national product falls when we
substifute a profits tax for a GVA. To see this simply
refer to Figure (2) on p. 51. Under the GVA,'gross national

product, in terms of consumer goods, is given by 0Y® whereas

under the profits tax it is given by oY®.

)
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The above analysis can be generalized to the cases of
shifting from an IVA to a profits tax or an IVA to a GVA.
We must, however, amend our conclusions somewhat when we
consider the case of replacing a CVA with a profits tax.
In this case it is possible that the after-tax rental in-
creases. Unlike the GVA or IVA, the rate of return under

the CVA is equal to the before-tax rental-minus depreciation-

divided by the price of capital goods [(r/P -6)], whereas
under the GVA or IVA it was equal to the after-tax rental
divided by the price of capital goods [ie. r(1l-1)/P =6].
Thus the inequality (2.3%3) becomes

P T
(2.53&) j_p = __I.{Q_Bl_l + 6Tp -8 < ir = I‘r -5
P P

from which we can establish
(2.35) rP(1-1P) 4+ Ps < ¥

or

[P (1-7P) +$§7P] (1-1F) < rT(1-1F)
Thus it is possible that

(2.36) rP(1-7P) + &P > rT(1-17)
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Let us next consider replacing a CVA with a GVA. If,
as before, the consumer good industry is relatively capital-
intensive industry, then there is one thing we can be sure
of: the after-tax rental will rise. It will rise because
not only is the tax rate reduced but the before-tax rental
increases. As in our earlier analysis labor may or may not
be made worse off, The crucial variable in this instance
appears to be the relative size of the share of capital in
the consumer good industry and the share of labor in the
capital good industry. If the former is greater than the
latter the after-tax wage may fall (in the case of Cobb-
Douglas production functions). Conversely, if the capital
good industry is relatively capital intensive then we are
sure that labor will always be made better off. In this
case it is quite possible to reduce or to increase the net
rental. These conclusions can also be geheralized to the
case where the CVA is replaced by an IVA.

So far the only way our original rankings could be
altered is for the two sectorsto differ markedly in capital
intensities and for saving to be interest elastic. When
we compare the CVA with a consumption tax this is no longer
true. Recall, that from our analysis of the preceding chapter,
we found that there will be a higher level of consumption
expenditures under a CVA than under a consumption tax. Even
if constant opportunity costs prevail between the two

industries this fact changes our original rankings. To
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show this, let us refer to the tax constraint.

(2.37) ¢ = rro§

where the superscript ¢ refers to the consumption tax system
and the superscript r to the CVA system. What we have said
above is that C® < C¥. We can rewrite (2.37) as

(2.38) 1©c® = 1T (cT+1)

7T (c®+ycCyem)

]

TCC(1+7+1%)

whence

r
(2.39) 1 = - 1= (1+v)
-T

In our analysis of a caeteris paribus tax shift we found

that
r r
C T T
T = < (1+Y> ———————
1-1T 1-1F

Theréfore, if constant opportunity costs exist, the con-
sumption tax must be ranked below the CVA for both labor
and capital.

If capital intensities differ, we have several cases

to consider. PFirst, if the consumption good industry is
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more capital intensive than the capital good industry, the

net rental will always be higher under a CVA than under a
consumption tax. Labor, on the other hand, may or may not

be worse off; the conditions required to make labor worse

off are similar to those mentioned in the previous cases.
Conversely, if the capital good industry is relatively capital
intensive, the after-tax wage will always be higher under

the GVA than under a consumption tax, whereas the after-tax

rental may or may not be lower.

RECAPITUALATION

With the exception of the consumption tax, we have seen
that the ranking of tax systems according to after-tax wages
given by (I) is valid if constant opportunity costs prevail
or if the capital-good industry is relatively capital intensive.
Amending the ranking (I) to take into account the change of

ranking of the consumption tax, we have
(I1I) Profits tax > GVA > IVA > CVA > Consumption tax

Similarly, if the consumer-good industry is relafively capital
intensive or if conétant opportunity costs exist, the ranking
(I1) is valid for after-tax rentals (again with the exception
of the consumption tax). Our amended ranking in this case

is given Dby:
(Iv) IVA > GVA > CV& > Consumption tax > Profits tax

Furthermore, if saving is not highly interest-elastic

and/or capital intensities do not differ markedly,(III) and
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(IV) apply regardless of which industry is more capital
intensive. Thus, it is probable that the rankings given
to us by the caeteris paribus analysis are correct but the

magnitudes of change indicated by it are probably too large.

EFFECTS UPON THE SIZE DISTRIBUTION OF INCOME

The determination of the effects of our different tax
systems upon the functional distribution of income is not a
goal in itself but only an intermediate step in determining
the effects of a tax shift upon the size distribution of
income. The usual approach to the latter is to first
determine what changes occur in the functional distribution
of income, and then, on the basis of evidence concerning
factor ownership,infer what the effect will be on the size
distribution of income.

A strict application of this procedure cannot be followed
in our analysis, however, Such a procedure requires that
there be a tradeoff between factor shares when we shift
from one tax system to another. 1In other words it requires
that the after-tax rental rise when the after-tax wage falls.
This is clearly not the case when we consider substituting
a CVA or consumption tax for another tax system: factor
shares will often move in the same direction. The reason
that this occurs in the case of the CVA is obvious. In our
analysis of factor shares we did not take into account the

allocation of the tax credit granted to new investment.
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Since the tax credit accrues entirely to capital we need

only amend ranking (IV), leaving the ranking for labor unchanged.
No such procedure can solve our problem; in the case of the
consumption tax. It appears that little analysis is possible
because of the absence of a ‘sacrifice” relationship here.

Our amended version of (IV) now reads
(IVa) CVA > IVA > GVA > Consumption tax > Profits tax

The same conditions that were put on (IV) also apply here;
the capital intensities must not differ markedly nor must
saving be highly interest elastic. The rankings (III) and
(IVa), with the exception of the consumption tax, indicate
that a true tradeoff relation exists among our tax systems.
The usual assumption concerning factor ownership is
that capital is relatively concentrated in the hands of a
few whereas wages are relatively equally distributed. Under
this assumption, (IVa) provides us with an index of relative
income equality under our different tax regimes. The CVA
leads to the most unequal distribution while the profits

tax results in the most equal distribution of real income.

LONG-RUN INCIDENCE

In the long run the supply of capital is no longer
inelastic. The stock of capital at any given point of time
depends upon the past time path of savings. The latter : is,

in turn, a function of the time paths of real disposable
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income and interest rates. Tax policy affects both dispos-
able income and the rate of return to savings. However, as
we have previously shown, any system of direct taxation
affects real disposable income in the same way. If saving
is interest inelastic, all systems of direct taxation will
result in the same time path of capital accumulation. Consequent-
ly, gross factor rewards will exhibit the same time path
for any system of direct taxation. In such a case a
comparison of the effects upon net factor rewards of different
forms of direct taxation can be made simply by looking at
rankings (III) and (IV). That is, the long-run rankings are
equal to the short-run rankings.

A consumption tax, on the other hand, will reduce real
disposable income by a greater amount than will a direct
tax of equivalent yield. Hence consumption will be lower
and savings higher under a consumption tax than under a
direct tax. As a result the consumption tax will increase the
rate of capital accumulation relative to the direct tax. To
show this, consider a one-sector economy where the government
taxes and consumes a constant proportion, ?, of total output,
Y. Also let the labor force grow exponentially at the rate
n, and let a constant proportion,(l-s), of disposable income,
(Yd), be spent upon consumption by the private sector. Under
any direct tax system, the economy can be described by the

following set of equations:

(2.40) Y = F(K,IL) = LF(m,1) = Lf(m)
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(2.41) w = F,(K,L) = £f(m) - nf’(m)

(2.42) r = F,(K,L) £/(m)
(2.43) L =1Lge

s(1-7) Lf(m) - 8K

.
]

(2.44)
(2.45) T=7TY

Equation (2.40) is the production function for our single
output and is assumed to be homogeneous of the first degree.
Equatioﬁs(2.4;) and (2.42) are the demand functions for the
factors of production, while (2.43) and (2.44) are the
supply functions.

Solow has shown that the balanced-growth capital-labor

ratio (md) is given by the solution to the following differential

equation:l

(2.46) m = s(1-7)F(m,1) - (6+n)m = O

Under a consumption tax, on the other hand, the balanced

growth capital-labor ratio is given by:

(2.47) sF(m,1) = (6+n)m = O

lR.M. Solow, ™ Contribution to the Theory of Economic
Growth,” Quarterly Journal of Economics, Vol. LXX (Feb.,1956),
pp 3 65-96 3
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which can be derived as follows:

1
1- Y(——=—
(1-8) X l+'rc )

Q
n

S=Y-C=T=7Y - ¢(1+1%)

or

S = sY

Thus in such an economy there is no differece in the rate
of capital accumulation when we shift from a no-government
economy to a government economy when the latter is financed

by a consumption tax. Graphically we can depict (2.46) and

(2.47) as
Figure (3)
ot ”Q/’M
(s +’)ﬂfm‘ (2"‘
S F(m)
sfthFG”“')
O ME e e
Clearly, the gross wage will be higher and the gross

rental lower at m® than at md. An interesting question is

7
— —

whether the after-tax wage is higher at n® than at md. The

answer depends upon the elasticity of substitution of the

function F, We can expect to answer in the negative for those
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cases where the elasticity of substitution is high and in
the affirmative if the elasticity is low. Our answer will
also depend upon the type of direct tax which is imposed.

The higher the rate of tax on labor relative to that on capital,

c exceeds that at md.

the more likely that the net wage at m
We will compare the consumption tax with the CVA since the

two are often compared, We will also assume that F is Cobb-
Douglas because the latter is often proposed as empirically

relevant. Under these assumptions the real net wage in

balanced growth under the consumption tax is given by:

(2.48)  w° = (—E=)(1-B) n°

l+7
E-l

1 n+6
= (—m=——)(1-B)(==)
1+‘rc S
with ° = ——-—T—:—
l-s=1

For a CVA we have

T BT

(2.49)  wF = (1-1)A-T)  (1-B)(2E)

1l

with
T T
l-s+71S

It can be shown that as long as s < B, w® > w'y That

is, as long as the rate of savings is less than or equal to
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the gross share of capital, labor is made better off in the
long run by substituting a consumption tax for a CVA. It
should be noted that s=B is the ‘golden fule” rate of
savings; ie. that rate of savings at which balanced growth
per-capita ﬁonsumption is at its maximum. Empirically, s is
less than B in the U.S.

If we compare the real net wage in balanced growth

© we find that the former

under the prcfits tax (;5) with w
always exceeds the latter if F is Cobb-Douglas. The balanced
growth net wage under the profits tax is given by
_ ~2- -0

(2.50) W= (D) (1-8) (223 :
It can easily be shown that ;5 > ;E so long as B < (1-B);
ie. the gross share of capital is less than the gross share
of labor.

What can we say about the return to capital in the
above cases? In the long-run, the correct measure of the
welfare of capitalists is not net rental but thé _rate of
return earned on their investments. Since the rate of return
on investment is equal to the gross rental Minus depreciation
for both the CVA and consumption tax, it is clear that capital
will be worse off under a consumption tax than under a CVA.
Furthermore, the rate of return will be higher under a
consumption tax than under a profits tax. To show this

simply compare rates of return in balanced growth;



(2.51)  i° = p(RDy _ ¢

(2.52)  iP = B(ngf’xlffa ) -8
-T

Since 1/B > 1 it is clear that i > iP

If one doesn’t feel that the Cobb-Douglas form violently
misrepresents reality and if the rate of return does not
affect the desire to save,‘the following ranking of taxes

will hold for the real net wage.

Profits tax > Consumption tax > CVA
The ranking for capital is given by
CVA > Consumption tax > Profits tax

Furthermore, the direct taxes can be ranked according
to their short-run ranking. That is,
| Profits tax > GVA > IVA > CVA
for labor, and
CVA > IVA > GVA > Profits tax
for capital. The latter two rankings hold for any production

functions.

VARIABLES SAVINGS RATE

Thus far we have considered only the case where saving
is interest-inelastic. We must now consider the case where
the rate of capital accumulation is positively related to the
rate of return of investment. Under a direct tax system,
the balanced growth capital-labor ratio is given by the

solution to
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(2.53) m = s(i)(1-1)F(m,1) - (6+n)m = O

where

i = g(m)
such that

g

= <0

Clearly, the form of g depends upon the type of direct tax
system which is in effect. For example, g will yield a
higher i and consequently a higher s for any given m under a
CVA than under a GVA. This can be depicted graphically as

follows:

Figure (4)

|
M /ﬁ)'"g/r‘mn, Y

Let curve A represent the system under a CVA and similarly

MV

let curve B represent the system under a GVA. Note, first
of all, that the CVA yields a higher balanced-growth capital-
labor ratio (m®) than does the GVA (mf). This is the consequence

of the fact that the rate of capital accumulation is higher
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under the CVA than under the GVA. Notice, also, that the
two curves are identical up to the capital—laﬁor ratio m,3
now m, is that capital-labor ratio which yields the maximum
savings ratio under the GVA. This maximum is at most one
and is reached at a larger capital-labor ratio under the
CVA. m,, on the other hand, is that capital-labor ratio
which yields a zero savings rate under the GVA. Under the
CVA a zero savings rate .is achieved at an m > m .

We can conclude from the above that the higher the rate
of return for a given capital-labor rgtio the higher will be
the balanced growth capital-labor ratio. We have already

ranked our direct tax systems according to their effect upon

the rate of return. The ranking is
CVA > IVA > GVA > Profits tax

This ranking, along with the above, implies that the level

of gross (before tax) wages will be higher and gross rentals
lower in balanced growth, as we pass from a profits tax to

a CVA tax. It is clear.that the tax systems which reduce
short-run after-tax wages to the greatest extent are precisely
those which give rise to the largest gross wage in the
long-run.

The question, then, immediately comes to mind as to
whether tax systems which are relatively harsh on labor, in
the short-run, can make labor better off in the long-run.
Indeed, this will be an important consideration when deciding

whether or not to replace a profits tax with a value-added tax.
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If it can be shown that a temporary sacrifice on the

part of labor will result in a higher level of take-home pay
in the fuature, then we have a powerful argument against
those who reject the value-added tax on distributional
grounds. If, on the other hand, it can be shown that the
lot of labor will not be improved, the proponents of value-
added taxation will have to seek its Jjustification on other
grounds. Economic growth may be a goal of society but it
may be hard sell at the expense of distributional consid-

erations.1

GVA vs PROFITS TAX
- The first case that we will consider is a comparison
of a GVA and a profits tax. In order to refresh the mind
of the reader, the model to be examined is given below:
(2.54) Y = F(k,L) = LF(m,1) = Lf(m)

(2.55)  w =T, (K,I) = £(m) - nt'(m)

(2.56) r = Fk(K,L) = £/(m)

(2,57) —w = w(l-1+Y71)

(2.58) r = r(1-1)

lR.A.Musgrave, “Growth With Equity,” American Economic
Review, Vol. LIII (May, 1963), pp. 323=33,
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(2.59) L = Loent
(2.60Y) ﬁ = s(1)(1-7)Lf(m) - &K
(2.61) i=2-258

(2.62) v(rK+wl) - ytwL = t(rK+wL)

Equations (2.54) - (2.56), (2.59) - (2.60), are as they were
before. Equations (2.57), (2.58) and (2.61) are simply
definitional equations, defining the net wage, net rental
and rate of interest respectively. Equation (2.62) is our
tax constraint which states that taxes shall be maintained
at a constant proportion,?, of total output. vy serves as

a shift parameter. Under a GVA y = O and under a profits
tax .y = 1.

The system of equations (2.54) - (2.62) will yield a
solution, given an initial capital stéck, for any time period
in the future. To arrive at the balanced growth solution,
we merely set é/K = n and solve. Doing this we find that

the above system reduces to
(2.63) W - (L-t+y1)(£(m)=mt' (m}) = O
(2.64) n+ 6 - s(1)(1-7) -£BL _ o

(2.65) i+6-f'(1-1) =0
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(2.66) (v = 7) = v - =5 =

In order to determine whether shifting from a GVA to a profits
tax will increase the net wage, we will evaluate the partial
derivative of w with respect to y, in the range 0 < y < 1.

If this partial derivative is positive then w is higher

under the profits tax than under the GVA, and vice versa.

-Ow
Y

the elasticity of substitution and the elasticity of saving

In general we find that the sign of depends upon
with respect to the interest rate. The higher the elasticity
of substitution and the lower the elasticity of saving, the
more likely that w¥ is higher under the profits tax than

under the GVA, In particular, if the production function is
Cobb-Douglas and the rate of profits tax is less than-~a half,
then {%%— > 0. These are sufficient but not necessary condi-
tions. This result can be arrived at in another way without
the restriction on the profits tax. When we replace a profits

tax with a GVA it must be that the rate of interest is lower

under the former than under the latter. Ie.

(2.67) rP(1-1P) - 6 < & (1-7) - &

or

- (B-1 -1)
Bmp( >( -tP) < pmb (1-7)
This reduces to _;B
—— l_
(2.68) - > (A=t
g I-Fv



-

In order for the net wage to be higher under the GVA than

under the profits tax, it must be that

(2.69) ﬁ (1-7) > vﬁ
1
< (1-B1P)

or

ol

Combining (2.68) and (2.69) we have

(].-‘lrp)B < (1-BP)

but

-— P - L
(l—TP)B 1 T 1 2

H
[
i
w
<

o/
+
1
O

L>0

]
—

!
W
L

Lo/

+
>

Thus (2.68) and (2.69) are contradictory. This means that
the net wage under the profits tax must always be higher
than the net wage under the GVA when the production function

is Cobb-Douglas.

GVA vs. IVA
The model to be examined in this case is the same as

the preceding model except for the following changes:

(2.57a)  wl'= (1-1)w

(2.58a) 1T = r(1-1) + y1b

D
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(2.62a)  1(rK+wlL) - y1dK = T(rK+wl)

Under the GVA, vy = O, and under the IVA, vy = 1. In balanced

growth this system can be reduced to:

(2.70) W - (1-v)[f(m) - wf’(m)] = 0

(2.72) i+86=f/(1=1) - y16 = 0

(2.73) (v = 7T) = 17 ff%ﬁj— =0

If we take the partial derivative of this system with
respect to y, in the range O < vy < 1, we find that {%;—
is strictly negative, regardless of the elasticity of sub-
stitution and the elasticity of the saving rate. Therefore,
by permitting economic depreciation under a value-added tax
we can only make labor worse off, both in the long-run and in
the short-run.. Finally, in the case of Cobb-Douglas

production functions, we have established that the long-run

net wage can be ranked as follows

Profits tax > GVA > IVA
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CVA vs. IVA

This turns out to be the most difficult case to evaluate,
even if the production function is Cobb-Douglas. The use of
a shift paramatef does not succeed here. The two taxes are
identical in every respect, save one. The CVA permits
depreciation to be taken instantaneously whereas the IVA
allows economic depreciation. It has already been shown
that the CVA results in a higher level of savings than an
IVA., We will now show that if the production function is
Cobb-Douglas and if the interest elasticity of saving is
sufficiently high, the CVA will result in a higher balanced
growth net wage than will the IVA.

Furthermore, the relative size of the net wage, under
the two tax systems, is intimately connected with the rate
of growth of the labor force. It will be shown that, if the
labor force is stationary and the production function is
Cobb-Douglas, then the net wage will be higher under a CVA
than under an IVA.

When the labor force is not growing, balanced growth
corresponds to a stationary state. In a stationary state,
gross investment is equal to depreciation. Thus, if we
switch from an IVA to a CVA the tax rate on wages would

remain constant(initially)ol

lOnce the CVA has been introduced, however, the rate of
return will rise. Thus, for a certain period, net investment
will be positive before settling back to zero. In this new
stationary state, the capifal stock will be larger and hence
depreciation will be larger. Because of the latter the tax rate
on labor will have to adjust.
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Under §hese conditions the tax constraint for both

systems can be written as follows:

1(rK+wl) - 18K = T(rK+wLl)
or

2.7%) 7= W)

From the form of (2.74) it can be observed that the tax rate
on labor income is a function solely of the capital output
ratio. If the CVA and IVA resulted in the same equilibrium
capital-output ratio they would have exactly the same tax

rate. However, we can express K/Y as

=

(2.75) K/Y = == - 'TL{" o 2

Furthermore,

K-
O ¥ | ) -w’(m)
om [£(m) 3

We have already established that m will be higher under a
CVA than under anIVA3y hence the balanced-growth tax rate will
be higher under a CVA than under an IVA.

We can write the net wage under both tax systems as

(2,76) W = (1-1)(1-B)mP
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Substituting from (2.74) for T we have

- B
(2.77) w=10[1- 1_5521-5) 1 (1-B)u

which'is a function of m alone. Since m is higher under a

CVA than under an IVA all we need do is evaluate gﬁ .
8% _ _[(1-1)gaP1) _ 53(3-)(1-65 1P
Sm [1-6m(1-P) 72

[-0aP1) - 57(1-8)% 6w L-P)
[1-6m¢1-F) g2

The second term of this expression is clearly positive.
A sufficient condition for the entire expression to be

positive is that
(2.78) (1-7)Bf(m) - 651-13 > 0
But we know that in a stationary state
(2.79) (1-1)sf(m) - &ém = O

so that (2.78) is satisfied as long as B > s. Another
interpretation can be put on the inequality (2.78). The
expression BE<B-1) is equal to the gross rental on capital.
Under a CVA the net rental on capital is given by (l—T)Sﬁ(B-l)

which is less than (l-?)Bﬁ<B'1) because t > t. The inequality
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(2.78) is satisfied as long as the after-tax rental exceeds
the depreciation on -the equipment.
One we allow the labor force to grow, on the other hand

the expression for the net wage under the CVA is given by

(2.80) w = [1- T—(l-B) 1(1-8)5°

For any given m, (2.80) yields a lower net wage than does
(2.77). Furthermore, this differenee increases the larger
is the rate of growth of labor,n. Therefore, the faster
the rate of growth of labor the greater the difference between
the rates of tax under the CVA and IVA, and the smaller the
difference between the balanced grbwth capital-labor ratios
of thg two tax systems.

There is little we can say, in general, about the long-
run outcome of shifting from a CVA to an IVA. The best we
can do is give some indication of the increase in sgving rate
necessary to make labor better off in the long-run under the
CVA than under the IVA. Before we make such estimates, however,
we will compare the CVA with a GVA and a profits tax. If
we find, for reasonable values of s, that the CVA increases

the net wage, then we can make inferences about the CVA

vs. the IVA.

CVA vs. PRCTITS TAX

Given a Cobb-Douglas production function, the relative

size of the balanfed growth net wage under these tax regimes
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is a function of the interest elasticity of saving. Heneoe,

we can compare the solution for the net wage given by each

tax system and from this we.can infer what size increase: in

the savihg rate is necessary to make the CVA yield &a higﬁer

net wage than the profits tax. The balanced growth solution

for the net wage under the CVA is given by:

_ BT 1B, oy

r [L;-T)(l—s ) y

(2.81) W = (Q-B)[B3 " T e
l-1 l-s7(1-1)

9

whereas under the profits tax we have

(2.82) WP = (1-B) [ —Bb__ 1 &P
(1-v)

where s° and sP are the rates of saving under the CVA and

profits tax, repectively. Their ratio yields

— —B__
(2.83) WP = I sP ] 1-B [ 1-sT (1-7)
;5 st (1-7)(1-sT)
Suppose
s = (1-y)s" (0<y<1)
then _ g _
(2.84) ¥ (1-y) P _a-shaem
T (1-7)(1-s")
e
If we expand (1l-v) ‘in Taylor series and ignore all terms

but first two, (2.84) becomes
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ol

1-s7(1-7)
(1-7)(1-sT)

(2.85)

w

[1- (gt

H

now (2.85) is less than 1 as

(2.86) T - <Ti%)-.y[1-sr(1-‘f)] <0

It is usually assumed that B/1-B is in the neighborhood of
1/3. Hence (2.86) becomes
(2.87) 37T - v + ys'(1-7) < O

The solution of (2.87) for y, given different values of sT

and T, are shown in the following table.

TABLE 2.
Solutions to the Inequality (2.87)
e
i gP 1 l-y
T 0 .1 o2 0 .1 o2
005 015 ol? 018 018 020 023
.10 «30 e 33 38 43 .50 .60
.15 45 .50 . S4 .82 1.00 | 1.21
.20 .60 .65 .71 1.50 1.88 2,50
.25 .75 .80 .90 3,00 |4.29 ] 8.50

It appears that in the relevant range of values for the
parameter (T > .10, sT > .20), a substantial increase in
savings is necessary to make labor better off under the CVA.
Also note that these are not the increases in saving rates

which are necessary initially but the increases in saving
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rate from balanced growth path to balanced growth path.
Intially, (ie. when the tax shift is first made), the saving
rate would have to increase by a much greater amount because
the rate of return in balanced growth is much lower than
when the tax change is made (ie. because the capital-labor
ratio is higher in balanced growth).

To show this, consider the relative size of the rate
of return (including depreciation) under the two tax systems

in balanced growth:

r D
(2.88) B - () () = =
R s 1-7/B 1-t/B

When we first made the tax switch we had

r
(2.89) A - —1—
RP l1-1/B
Thus
r
- a-n
RO

The balanced growth rate of return is Y?flower than the

initial rate of return. If saving is a linear and proportional
function of the rate of return we would expect the saving

rate of have fallen by YZ:

Te.
= (1-v)

r
SO

Thus the saving rate would have had to increase by nearly

double of what we have calculated in Table (II), when the
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tax change was first put into effect. It appears extremely
remote that we could ever witness an increase in the saving
rate of the magnitude which is necessary to make labor

better off under a GVA than under a profits tax.

CVA vs. GVA

The balanced growth solution for net wages under the GVA

is given by

B B

— B-1 I-

(2.90) W& = (1—3)[?—’%1 C B (1-7)
-1

If we again make the assumption that s® = (1-y)sT and take

the ratio of wo to wX we find

o

1-sT(1-7)

Ky

(2.91) — = (1-v) 1>1

*

as

(2.92) z7sT - y[1-sT(1-7)] > 0

The solutions of this inequality for y, given different values
of s* and 1T, are easily seen to be sT times the solutions

fory in the preceding section. These rates of increase

o% s ‘seem quite modest in comparison with those of the
previous section. However, we must think in relative terms.
In the preceding case we compared a profits tax to a CVA;

we should expect larger increases in s in this case. Instead
of comparing absolute changes in s we should compare the

percentage increase in s with the percentage increase in
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rates of return. If we assume, for simplicity’s sake, that
savings is related to the rate of return on investment gross
of depreciation (ie. i+®), then the elasticity of the

saving rate with respect to the rate of return is given by:

g . ot
(2.93) S PP, SR, 2
R

where RT = iT + & and R® = iB 4 5.
Assume that this elasticity is equal to unity. Then
(2.93) yields
1

_ Tz
(1+71) -1

(2.94) Y

1/2%

He

If we substitute this value of Yy into the inequality (2.92)

we find that the inequality holds as long as

Given that =T < .25 this implies that the inequality is
satisfied as s¥ > .15. We would expect s¥ to be as least as
large as .15 since this is what it is presently equal to.
Furthermore, the inequality is satisfied for even larger
elasticities of saving rates if saving is a function of i

and not of R.
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Empirica; evidence seems to indicate that savings
elasticities ére appreciably less than one. This leads me
to doubt that the lot of .labor could be improved in the

long run by substituting a CVA for a GVA.

VARIABLE SUPPLY OF LABOR

So far we have assumed that labor affers its services for
whatever price it can get; If we abandon this assumption
and assume that the supply of labor is a function of the
real wage, our entire analysis may be turned on its head.

JIn the above analysis we have argued that the relatively
capital oriented taxes such as the profits tax and the GVA
tend to reduce the level of savings more than the relatively
labor oriented taxes such as the IVA and GQVA. It wés argued
that the latter taxes result in a higher rate of capital
accumulation and hence a higher level of per-capita income.
Once we allow labor to vary in supply, this may no longer be
true. There appears to be two major forces counteracting
this effect. First, the labor oriented taxes -will resﬁlt in
a smaller voluge of physical éutput than the capital oriented
taxes because of a smaller labor force. Secondly, with less
labor to cooperate with it, the rental on capital will be
lower, thus }bhibiting the desire to save and invest. These
forces could be so strong as to make the labor oriented taxes
result in a lower rate of capital accumulation-tpan the

capital oriented taxes. What the net effect will be is

quite uncertain.
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SUMMARY

We had set out to discover the effects of our various
tax systems upon the distribution of income. We discovered
that little can be said in general. In the short-run,
certain of the direct effects of a tax upon a factor’s
income can be alleviated somewhat by shifts in the allocation
of factors over the different produciﬁg sectors. This force
is assumed to be too weak to overcome the ranking of the tax
systems under the assumption that constant ppportunity costs
exist between industries. First, the saving rate does not
abpear to be highly sensitive to changes in the rate of
interest and secondly factor intensities do not differ
dramatically between consum@tion goods and capital goods.

In the long-run it was discovered that the tax éystems
which reduced the take-home wage most in the short run also
give rise to the highest before-tax wage in the long run.
The object of our analysis was to determine whether or not
the take-home wage would also rise. If we assume a Cobb-
Douglas pr?duction function then the answer is no. In
particular it is doubtful that the substitution of a value-
added tax, of any type, for a profits tax could prove
beneficial to labor in the long-run. The proponents of

a value-added tax must seek their Jjustification elsewhere.



CHAPTER III
AUTOMATIC STABILIZATION

In our previous analysis, we assumed that the economy
conformed to the pattern of behavior of a classical full
employment model., In such an economy, the profit and utility
maximizing conditions are always satisfied. Furthermore,
in response to a change in underlying conditions, the economy
moves instantaneously from one equilibrium to the next; the
economy is constantly in full employment equilibrium.

Because of our assumption of inelastic factor supplies,
the sole determinant of the rate of investment and hence of
the entire future time path of the economy is the rate of
saving. Saving serves as the“engine'of the economy. Clearly
then, the only way tax structure can affect such an economy
is through its effects upon consumption behavior.

In what follows, we shall 4drop some Qfsthe assumptions
of the classical model. Instead, because of factors such as
wage and price rigidities,’market imperfections, adjuystment
problems caused by the structure of time lags, the liquidity
trap, etc., we assume that the economy is not continuously
at full employment. We can also assume that either the
eccnomy does not automatically tend tbwards full employment

or if it does that the process takes time,

-89-
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In this economy, the profit and utility maximizing
conditions do not hold at every point of time. Instead, they
represent "target” levels towards which the participants in
theecbﬁomy are always striving. Thus, the conditions
provided us by the classical model do have validity but only in
the long-run sense; they provide the trend line around which
the economy oscillates.

In this new and more realistic model of the economy, the
tax structure can affect behavior other than by influencing
the rate of saving. In the first place, the tax structure
can exert significant influence upon the short-run stability
of the economy. For example, it is often argued, and
probably correctly, that a poll tax results "in more cyclical
instability than an income tax. Secondly, because the rate
of investment is no longer constrained by the level of savings
(except in the meaningless ex-post sense), the tax structure
can directly affect the level of investment. In the classical
model, investment was determined by the level of savings; thus
the only way government could increase investment was by
increasing savingso In the new model, on the other hand, a tax
policy directed towards increasing savings might well result
in a lower level of investment.

The balanée of this paper will be devoted to exploring
these two aspects of tax structure. Specifically, we will

attempt to determine the effect of substituting a value-added
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tax for a corporate profits tax upon the short-run

stability of the eccnomy and upon the timing and level of
investment expenditures. In this chapter, we shall deal with
the former whereas the latter will be discussed in the next

two chaptérs.

AUTOMATIC STABILIZATION

In a recentarticle, Otto Eckstein asserts that the net
effect of replacing a corporate profits tax with a value-
added tax is a reduction in the built-in -stability of the
economic systemol His reasoning proéeeds as follows: corporate
profits are perhaps the most volatile component of national
income~-being relatively high in prosperity and relatively
low in reéession. As a consequence, corporate profits
taxes alsb vary significantly over the coursé of the business
cycle--and in a countercyclical pattern. As a matter of
fact, corporate profits taxes are responsible for most of
the variation in total government receints over the business
cycle.

The base of the value-added tax, on the other hand, is
much more stable over the course of the businefs cycle;
corporate profits comprise only a small portion of the tax
base. Therefore, government receipts would be more stable

under the value-added tax than under the corporate profits

lotto Eckstein, "FEuropean and U.S. Tax Structure,” in
The Role of Direct and Indirect Taxes in the Federal Revenue
System, Brokkings Insitution, (Priceton:Princeton University
Press, 1964), p. 248.
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tax. On this basis, Eckstein argues that, to substitute a
yalue—added tax for a corporate profits tax, would be to
reduce the automatic stabilizing power of the tax system.
In what follows, we will investigate this proposition.

Our first task is to define precisely what we mean by
the built-in-flexibility of a tax system. The most abvious
definition is the change in tax receipts which results from

a given change in national income. Ie.
. AT
S =AY

where S is an index of the built-in-flexibility of a tax
structure, The larger S, the greater the build-in-flexibility
of the tax system. According to this definition, the built-
in-flexibility of the profits tax is greater than that of the
value-added tax. To see this we need simply calculate

AT/AY for each of these tax systems. For the value-added

tax (IVA) we have

T = 1Y
hence
AT v

Under a profits tax we haye

T = Tpn

S~y o
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In order to provide equal revenue, ® must satisfy

Thus equation (3.2) becomes

Vv AT Y

AT _ _ v
AY ° T n " Ay T &7

where € is the elasticity of profits with respect to output. As
”.Eckgtﬁﬁihas argued, and as we will see below, this elasticity
is greater than one. Thué the built-in-flexibility of the
profits tax is greater than that of the value-added tax.

Before we can relate the built-in-flexibility of a tax
system to its automatic stabilizing power, we must first define
what we mean by stability. As Brown has pointed out, there is

no obvious definition,l This can be seen by the use of the

following diagram

Figure (5)

Time

lg. Cary Brown, 'The Static Theory of Automatic Fiscal
Stabilization. Journal of Political Economy, Vol. LXIII

(October, 1955%), pp. 427-40.
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Curves A and B denote the cyclical behavior of the economy
under two tax systems, A and B. Tax system B gives rise to
cycles of greater amplitude but of lower periodicity than tax
system A. Which system provides the most stability? Clearly
we cannot answer without some notion of the social welfare
function.

Suppose we sidestep this problem by assuming that the tax
structure which yields the lowest sum of absolute deviations
from the trend line is the most desirable. Can we go directly
from the size of AT/AY to the degree of automatic stability
of a tax structure? The answer is no. We must first relate
the change in taxes to changes in expenditure. There is no
reason to suppose that a dollar increase in taxes under a
consumption tax will result in the same reduction in priﬁate
expenditure as a dollar increase in a tax on savings. To

state the problem more precisely we are interested in

E AE AT
4% - 55 - &5

where AE is the change in expenditure. Even though a tax
structure A yields a higher f%— than tax structure B, there
is no reason to suppose that-j%% will be the same under A
than under B. Thus, it is conceivable that the value-added
tax would provide a lower —%%.than unld a profits tax.

Even if we have ascertained that AE/AY ié lower under a
profits tax than under a value-added tax there is no guarantee

that the former provides greater automatic stability than the
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latter. Phillips and others have shown that the stability

of the economy is very sensitive to the structure of time lags
in the economy.l There is no guarantee that the tax systems
which result in the lowest AE/AY will also produce the greatest
amount of stability. Furthermore, there is no guarantee that
the lag structure will remain constant as we shift from one

tax structuqe to another.

In order to properly determine the effect of shifting
from a corporate profits tax to a value-addéd tax upon the
stability of the economy, we would have to estimate an econome-
tric model of the U. S., using the correct lag structure, and
then make the heroic assumption that our parameters and time
lags remain constant when we impose the value-added tax.

This is a formidable task which we have neither the time nor

the resources to undertake. Instead we shall have to be content ’
with a much more modest approach. We will study and compare

the automatic stabilizing power of our two tax structures

within the framework of the static Keynesian model. While it

is true that this approach sheds little, if any, light upon

the actual stability effects of the tax substitution, it is

of some interest from a purely theoretical viewpoint. More
importantly, the results of the static model can be easily
translated into an estimate of the impact multiplier of an

autonomous disturbance under the two tax regimes. While impact

1 li, W. Phillips, “Stabilization Policy in a Closed
Economy, Economic Journal, Vol. LXVII (June, 1957) pp. 265-77.
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multipliers may tell us little about the overall stability of
the economy, they provide us with a measure of the short-run
sensitivity of the economy to random shocks. The smaller the
impact multiplier the less the economy will deviate from its
equilibrium position in the very short-run. This dampening
effect may be quite important to policy-makers who could bring
into play discretionary measures to offset the random shock,
but could do this only with a short time lag. Our work in
this section is based largely upon an article by E. Cary Brown

entitled "The Static Theory of Automatic Fiscal Stabilization. ? 1

CONSUMPTION MODEL

In order to assess the impact of a change in tax regime
upon the automatic stability of the economy, it is not enough
to measure the change in the pattern of tax receipts which
result,!but we must also relate the latter to changes in the

expenditure. To begin with let us assume that

(3.3 © = c(Ty)

where C is real consumption expenditures, and Yd, real
disposable income. We assume that the supply of output, Y, is
infinitely elastic at current market prices so that (3.3)
holds in money terms as well as in real terms. Also assume

for the moment that investment expenditure is exogenous and

1Brown, 0p._cit.
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that government expenditure is constant. Under these assump-
tions, gross national product ( we will abstract from deprecia-

tion) can be written as:
(3.4) Y = C(Yd) + A

where A represents all exogenous expenditure. Brown suggests
that, as a measure of the automatic stability of the economy,
we use:

po Ll o1y .
(3.5 “dmjay -1 -0y g

F is that amount of change in autonomous expenditure required
to raise income by one dollar. Clearly the larger is F the
more stable is the system. F is simply the reciprocal of the
familiar income multiplier.

Under any direct tax system, we can write (3.4) more

explicitly as
(3.6) Y = c(Y-1-8°%) + A

where T is the level of taxation and S° represents corporate

savings. We can also rewrite (3.5) as

n
(3.7) F=1-¢’.1[1- T - = g - o)

where m is corporate profits before tax and o profits after
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tax. It will be assumed that before tax profits are an
increasing function of output, such that %% < 1. Furthermore,
we assume that corporate saving is an increasing function of
after-tax profits.

If the tax system is a corporate profits tax (T = rpn),

then equation (3.7) yields

(3.8) F' =1 -¢/ . [(1-1P)(1-18) + P(1-u)]
where o= dn and S = Q§S
ay dnn

If, on the other hand, a GVA (=IVA) exists and the tax is borne
by the factors of production in proportion to their earnings,

F becomes
(3.9) & =1 -¢’ . (1-18)(1-us)

Our next step will be to evaluate & - 7", 1If this expression
is positive then the value-added tax results in greater
stability than the profits tax. Clearly if t° = 1® then

F& > ", 1In general, however, 72 > 1€ since the taxes are of

equal revenue. ©Specifically,
(3.10) % = P B=3<1
substituting from (3.10) into (3.9) we find

(3.11) F& =1 - ¢! . (1-BTP)(1-u8)
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Now F& - ¥* > O if

(3.12) S > TITEYL

Clearly if B > u, (3.12) is satisfied. It is easy to see that
B > u if the elasticity of corporate profits with respect to

income is less than one. Ie.,

Thus a necessary, but not sufficient, condition for Eckstein'’s
argument to be correct is that € > 1. Rewriting (3%.12) in

terms of elasticies we have

1 1
(3.13) s> 1 -%) TT-F)

What has been determined empirically about the sizes of
the parameters in (3.13)? In the long-run, the share of
profits in output has remained basically constant (ie. € = 1).
In a static world, where adjustments occur instantaneously,
it must be that the value-added tax provides more stability
than the profits tax. The reason is obvious. Because the
share in output of profits is constant, the built-in-flexibility
of the profits tax is no higher than that of the value-added
tax. On the other hand, retained earnings absorb a greater
percentage of the change in taxes under the profits tax than

under the value-added tax. Hence, disposable income will
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change more under the profits tax than under the value-added
tax.

That a static framework for the analysis of stability is
entirely inadequate is quickly brought out by the above analysis.
The static model is incapable of incorporating into the
analysis the fact that, in the short-run, profits tend to vary
substantially mere than output. As a consequence, the differ-
ence in the built-in-flexibility of the two tax systems is
ignored. Therefore, in the analysis that follows we shall
ignore the static model and concentrate instead upon estimating
and comparing the first quarter response of the economy to
a change in exogenous expenditure. That is, F now becomes the
reciprocal of the impact multiplier.

Returning to the inequality (3.13), we find that Lintner,l
and more recently Brittain,2 have nale estimates of S. The

form of the equation used to estimate S is given by

(3.14) D, = a + (l-s)Xt-l + bD

t t-1

where D is quarterly dividends and X a measure of the pool of
funds which might be used for dividend purposes. In the
Lintner formulation X was profits net of both taxes and

depreciation. Brittain, on the other hand, argues that because

lJohn Littner,‘\Distribution of Incomes of Corporations
Among Dividends, Retain=d Earnings, and Taxes,’ American
Economic Review, Vol. XLIV (May, 1956), pp. 97-113%

2John A Brittain,“The Tax Structure and Corporate Dividends
Policy,” American Economic Review, Vol LIV (May, 1964), pp.272--87.
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of the arbitrary nature of depreciation allowances, profits
net of taxes but gross of depreciation should be employed.

He argues, further, that it is the total supply of internal
funds which influences dividends rather than book profits.
Brittain estimated both of these models for the period 1942~
1960 and found S = .83 for the Lintner formulation and .85
for his own formulation. Both parameter estimates were sign-
ificant at the 1% level. It appears from these estimates that
we may safely assume S to be in the neighborhood of 5/6.

Plugging this value of S into (3.13) we obtain

6

< 1+5B

(%.15)

™

as a necessary and sufficient condition for the value-added

tax to be more stable than the profits tax.

There has been no empirical estimates of € as such.
However, C. L. Schultze has estimated u;l from a knowledge of

L we can construct €. Now p is the product of two terms,

where Yc is corporate product and Y is GNP. ©Schultze estimated

the following equation for corporate profits:

lc. 1. Schultze, “Short Run Movement of Income Shares,”
The Behavior of Income Shares, National Bureau of Economic

Research, (Princeton: Princeton University Press, 1964)
pp. 143-82
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(3.16) =a+ b Y

where Yck is the capacity level of the output of the corporate
sector. Schultze hypothesized that the shoft-run share of
corporate profits in corporate product is the éum of the
long-run share of profits plus a term which reflects devia-
tions from optimum output levels. From (3.16) we can calculate
An/AYc.

(3.17) AE =a+b
C

In the post war period Schultze found a = .28 and b = .20,
Thus (a+b) = 1/2.
Similarly, Schultze estimated the share of corporate

product in GNP.

c - o —
(3.18) =c+ d 7

where Y—Yk

took as normal the trend level of the peiks of GNP over the

is the departure of GNP from normal. Schultze

post-war period. From (3.18) we can calculate

Alg
(3.19) = ¢ + d

The value of ¢ was estimated at 57% and the & was estimated

at .2%. Thus c+d = 3/5. Multiplying (c+d)(a+b) we obtain
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b= AZ—23/5 . 1/2 2 3/10
We can also calculate P from Schultze's eatimates.,
Remember that a stood for the long-run ratio of profits
to corporate product while ¢ represented the long-run ratio
of corporate product to gross national product. Hence

Y
R P c :
B = Y = Y ° = 8 o b - 015

Thus € = —%— = 2 and the inequality (3.15) becomes

2 < = 3,44

—6_
1+.75
which, even after allowing for errors of estimation, appears
to be true. It appears, therefore, that in this simplified
model of the economy the value-added tax has a smaller impact
multiplier (a larger F) than the profits tax.

Before leaving this simplified model we should inquire
whether a CVA would promote greater stability than the GVA
(which was discussed above). Recall that the difference
between a CVA and GVA is that the formé; permits the
deduction of investment expenditure whereas the latter does
not. If the increase in exogenous expenditure is made by the
government or by some other non-investment source, the value

of F under the CVA is given by:

(3.20) F¢ =1 -c¢'. (1-7%) (1-us)
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Now (3.20) is of the same form as Fg, Note, however, that
° > T§ because the base of the CVA is narrower than that
of the GVA (by the amount of the investment credit). Thus
F° > 78,

If, on the other hand, the increase in exogenous expen-
diture is caused by a rise in investment the form of (3.20)

must change to take into account the increase in tax credit

which will result. Ie.

1 (¥
(3.20a) Fi = 1 ~-C - (l;'l' )(1-uS) < Fc

If we compare Fi we find that

c g
Fe > F

if

S - a-eh s a1 - %) <1

Empirical evidence suggests that ¢' is in the neighborhood
of .6l while the ratio of business investment expenditure

to GNP has been about .08(for the period 1950 - 1962).°

lg Cary Brown, A Ando, R. Solow, J Karaken, “Lags
in Fiscal and Monetary Policy,” Stabilization Pelicies’,
Commision on Money + Credit, (Englewood Cliffs: Prentice-Hall,
1963), p. la4,

2U.S. Department of Commerce, Survey of Current Business,
(July 1952 - 1963), tables 1,37.
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We find that, as long as 7® is less than one, this inequality
3@ violated. Whether or not the CVA is more stable than the
GVA, then, depends upon the source of the increase in
exogenous expenditures., If the source is investment expendi-
ture, the GVA has a smaller impact multiplier, whereas if the
source is government expenditure the CVA is more stable.
Finally, if we consider the impoéition of a flat-rate
no exemption income tax we will find that the resulting F is
of the same form as a GVA except that a higher rate of tax
is necessary under the former because it exempts retained
earnings. Thus, the income tax is more stable than the GVA.
Furthermore, it should be the case thét the income tax is less
stable than the CVA because gross business investment usually
exceeds corporate savings; this implies a higher rate of tax

under the CVA than under the income tax.

MODEL WITH INDUCED INVESTMENT

We will now consider a model where a portion of invest-
ment expenditures is a function of the level of output. There
are many forms which this function could assume but we will
concern ourselves with the 'flexible accelerator” approach.
Under this approach, investment is assumed to be equal to the
difference between the actual and the desired capital stock,
times a reaction coefficient which dictates the speed at
which the adjustment is to take place. Furthermore, it is
assumed that the desired capital stock is proportional to out-

put in the current period. This can be expressed algebraically



~106-
£ =1 = (xR

with

Thus
I = aY - bk a = b.c

If we are at less than full employment this hypothesis
is questionable, particularly with respect to plant and
equipment expenditure. Nevertheless, there may still be
bottlenecks which have to be resolved and inventories which
have to keep pace with sales. In any case, most short-run
models of investment include some capacity measure (which is
itself an accelerator concept). Under this assumption we can

write GNP as
(3.21) Y =G4+ aY - bK + A

Furthermore, under any direct tax system F becomes

Cc

as
ar _
l""C"(l"dY"dY)—a

(3.22) F

If we calculate F for the profits tax, income tax and GVA we

find that the analysis of the preceding section holds. Ie.

F* < 78 < pl

where



-107-

F' = 1 - ¢’ o[(1-7P)(1-u8) + P(1-w)] - a
FE =1 - ¢ .[(1-18)(1-us)] - a
rl =1 - ¢/ r(1-tH(1-us)] - a

It is easy to see that the F’s of this section are simply the
F’s of the preceding section minus a. Thus, the rankings of
the tax systems are unaffecfced° The reason is obvious.
Becguse investment is a function of output alone, the relation-
ship between a change in exogenous expenditure and investment
is unaffected by tax structure. Under‘each of our tax systems
the change in investment will be proportional to the change
in output. If, on the other hand, investment were a function
of internal funds, tax structure would be a crucial variable
because each tax system affects internal funds in a different
way. We shall consider this case in the next section.

When we consider a CVA, however, the form of F must
change somewhat in order to take into account the increase in
tax credit which accompanies the increase in induced invest-
ment. This force, however, is not so strong as to make the
CVA less stable than the GVA. To show this, consider the
expression for F under the CVA when the increase in exogenous

expenditures occurs through some non-investment source.

(3.23) F¢ =1 - ¢/ . [(1-1%)(1-ps) + °(1-8)al - a
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Comparing F° with F& we have:

(3.28)  F° - ¥8 = ¢’ .[(x®=1B)(1-u8) - t°(1-5)a]

with

%(Y-1) = 8y

or

8 _ Crq_p_s

° = 1°(1l-a 1a)
where

;. DK

la = 7

Rewriting (3.24) we find
(3.24a) F° - F€ = ' -[Tc(ia+a)(l-us) - t%a(1-8)1]
Clearly for any S such that 0 < 8 < 1, F¢ - F& > o,

Even though the introduction of induced investment reduces
the stability of the CVA relative to the GVA it remains the
case that F¢ > F8,

If the change in exogenous expenditures occurs through
a change in autonomous investment, F must be altered to
include the increase in tax credit from both autonomous
investment and induced investment. Ie.

F

= CC <F
1+Ct 1% (1-8)

C

* 0
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Since E: was less than F® in the model where all investment
was autonomous, it must also be less in this case. This is
due to the fact that we get a change tax credit in this model

which we did not get in the previous case.

INVESTMENT AS A FUNCTION OF NET PROFITS

Thus far we have shown that if investment is entirely
exogenous or a function of output, it is not likely that the
value-added tax provides less stability (in our sense) than
the corporate profits tax. As we see below, however, these
results crucially depend upon our assumption that, in the
short-run, the value-added tax is borne by the factors of
production in proportion to their earnings. Before we abandon
this shifting assumption, however, we will first examine the
case where a portion of investment expénditure is determined

by short-run profits as well as by output. That is,

(%.25) I=1I(", Y) + I,

where Ia is exogenous investment.

There has been considerable controversy over the form of
(3.25). One school of thought argues that profits are
important in the expectational sense; that is, they reflect
expected rates of return on investment. Another school argues
that profits are important for their cash flow effect; ie.
their effect upon the supply of internal funds. A good

summary of this debate and of the state of knowledge in this
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area can be found in a survey article by E. Kuh.l In the
present case, we will consider the effects of profits upon
investment as a cash flow effect since most of the empirical
effort has been made in this area.

Under the above assumptions about investment, we can

write F for any direct tax system as

_ ) ar  as® an”
(3.26) F=1-¢C".[1- iy - dYL] - a-nu g,
dI
where n = -
an®

Solving (3.26) for specific tax systems we find

(3.27) P =1-c¢' .[@a-P)(1-u8) + P(1-p)l-a-nu(1-7P)

(3.28) F8 =1 -¢' .[(1-t®)(1-u8)] - a - nu(1-18)

for the profits tax and the GVA, respectively. Hence,
U »
(3.29) F& - 7" = ¢ J[(tB-1P)(1-u8)+1P(1-u8)]1+(8-1P)nu

Substituting t® = % 1P, (3.29) becomes

wi+

(3.30) ¥ - F" = ¢’ .(B-n) - (n-5C)n(1-B)

1E. Kuh, “Theory and Institutions in the Study of
Investment Behavior,” American Economic Review, Vol. LIII
(May, 1963), pp. 260-68.
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Since we assume that u > B, (3.30) is strictly negative if
n > s¢’. If all retained earnings were invested, ie. n = S,
the latter inequality holds since ¢/ <1. 1In general (3.30)

will be strictly positive if

1 1
(3.31) S>g-,-+(1—"-§)"(j:'gj

1 1
We have already concluded that S > (1 - = ) TI=BY hence the
inequality (%.%1) depends upon 37 . The larger the marginal
C
propensity to invest out of net profits relative to the
marginal propensity to consume, the less likely that

& > pl, Now n is the product of two independent terms:

aI ar  ds® ar

n = =—
an® d4s® an® as®

Given our earlier estimates of the parameters of (3.31)
(e=2,C= .6, B= .15, S = .85), we find that (3.31) holds
as

(3.32) %ﬁ; < .3

In their recent book, John Meyer and Robert Glauber have

estimated AI/ASC at .165 for manufacturing industry as a thle.l

lJohn Meyer and Robert Glauber, Investment Decisions,
Economic Forecasting, and Public Policy, (Boston: Division
of Research, Graduate School of Business Administration,
Harvard University, 1964).
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Their study covered the period 1950 - 1958, A complete

specification of the model they employed is given by
(3.33) I=1(s° H, MP, T, I_,)

where H is a measure of capacity (our accelerator), MP is the
change in stock market prices--included as a measure of
expectations, and r is the market rate of interest. The fit
of the model was good--an R’ of .93 was obtained.

On the basis of these findings, we might conclude that
the inequality (%.32) is satisfied. Even after allowing for
the statistical errors of estimation there appears to be
good reason for beleiving that the value-added tax provides
greater stability than the profits tax.

We have not yet told the whole story, however. In test-
ing other models qf investment, plausible as the above,
‘Meyer and Glauber found that the coefficient of S° could
range from .13 all the way to .58.1 Simply by changing the
lag structure of the model or by using alternative measures
of capacity, we might completely revefse our conclusion. The
model (3.3%3%) was simply the one chosen by Meyer and Glauber
as best representing reality. Thus the conclusion drawn above

must be accepted with reservation.

Even more singificant than the above, Meyer and Glauber

ibid., p. 143
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advanced an alternative hypothesis that investment behavior
is radically different during an expansion than during a
contraction. In the expansionary phase, the primary deter-
minant of investment expenditure is the need to increase
productive capacity. During such periods, either internal
funds are sufficient to meet investment requirements, or if
not, firms will seek external funds. The primary constraint
on investment is the rate of increase of output. On the down-
side, on the other hand, firms are loathe to use external
sources to finance investment. The primary constraint on
investment in a recession is the internal supply of funds.
Because we shall treat this hypothesis much more fully
in Chapter Y, we wonl!t comment on these arguments at the
present. Instead, we shall simply note that the argument
was strengthened by the fact that the coefficient of s¢
turned out statistically insignificant during expansionary
phases of the business cycle. During the downswings, on the
other hand, the coefficient of S® was estimated at .40.
Thus it appears that the inequality (3.32) is satisfied
during upswings but violated during recessionary periods.
If we accept this hypothesis of investment, a direct answer
to the quesﬁion of the relative §tability of the value-added-
tax versus the profits tax is ndf possible. In order to give
an answer we must first know our initial conditions. However,
the case in which we are most interested is the one where
the economy -is at full employment. We are interested in

finding out which tax system would result in the smallest
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deviation from full empolyment. On the basis of Meyer and
Glauber's argument our answer is that the value-added tax

provides greater stability than the corporate profits tax.

SUMMARY

We began the discussion with the observation that the
corporate profits tax has greater built-in-flexibility than
the value-added tax. That is, for a given change in output,
the profits tax results in a greater change in tax collections
than the value-added tax. In the analysis that followed we
demonstrated that, in spite of having greater built-in-
flexibility, the profits tax created less stability (ie. a
larger impact multiplier) than the value-added tax. The reason
is, of course, that the value-added tax resulted in a smaller

increase in expenditure. It is not enough to compare the built-

in-flexibility of alternative tax structures in order to deter-
mine their relative stability. Instead, the change in

tax receipts which result must be related to changes in
expenditure. The bulk of the value-added tax (that portion
which comes out of wages) affects disposable income directly,
whereas the profits tax affects disposable income only indirect-
ly (through dividends). The retained earnings mechanism
serves as a buffer between the increase in profits tax and
disposable income. Thus a dollar)s change in tax under the
profits tax results in much less of a change in disposable
income than would a dollar’s increase in tax under the value-
added tax. Therefore, even though a value-added tax

results in - a smaller change " in. tax receipts than a
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profits tax, disposable income changes less under the former
than the latter. In what follows, we shall see that this
conclusion depends crucially upon our assumption that the
value-added tax is shifted backwards onto the factors of

production.

VALUE-ADDED TAX UNSHIFTED

In the preceding sections we assumed that when we replace
the corporate profits tax by a value-added tax, the latter
is absorbed by the factors of production in proportion to
their earnings. In other words, businessmen are able to
shift, onto other factors of production, the entire burden
of the value-added tax, except that portion which falls upon
the return to capital. The result is, of course, a large-
increase‘in the rate of corporate profipér Notice that
nothing has been said concerning the shifting behavior of
corporations under the profits tax. HoweVer, nothing needs
to be assumed; we can take corporate shifting behavior under
the corporate profits tax as a datum. The analysis of the
preceding sections is consistent with full, partial, or no
shifting of the corporate profits tax.

Whereas the aforementioned pattern of shifting of the
value-added tax is consistent with the classical full employ-
mént model with which we dealt in the first two chapters
(particularly if the profits tax were not shifted), it has

serious deficiencies within the Keynesian income model with
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which we are presently dealing. In the first place, the

prices of the factors of production are not, at least in the
short-run, set according to the marginal productivity principles
of the classical model. Instead, the level of wages, for
example, is détermined by such factors as the rate of unemploy-
ment, the rate of change of consumer prices and the level

of profits (or the rate of return on capital). Secondly,

money wages are extremely sticky in the downward direction.
Thus firms could shift the value-added tax only by raising
pricés‘ Given our current political setting, this might prove
quite difficult since firms could not point to a lower level

of profits as their justification for raising prices. (Indeed,
firms have found it difficult to raise prices even when
profits are falling). The average level of profits would

have remained the same because the two taxes are of equal
yield.

Even if firms succeeded in raising goods prices, money
wages might rise sufficiently so as to wipe out any gain in
real profits. First, wages might rise in response to the
higher levels of consumer prices. Furthermore, the higher
level of corporate profits would provide labor unions with
a potent bargaining weapon when making subsequent wage demands.
George Perry has estimated short-run wage changes, using as
independent variables the rate of return on capital, changes

in the consumer price index, and the rate of unemployment.l

lGeorge Perry, "Aggregate Wage Determination and the
Problem of Inflation,” unpublished Ph.D. thesis, Massachusetts
Institute of Technology, 1961.
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His findings suggest that, in the very short-run, wage increases
would absorb approximately fifty-percent of any increase in
money profits. The derivation of this figure and the estimates
of the model are given in the appendix to this chapter.

Thus, even if firms were able to pass the tax forward
in the forms of higher prices, we would not be justified in
assuming that factors of production bear the tax in propor-
tion to their earnings. A different set o shifting assump-
tions appears to be called for in our anﬁ}ysis of the Keynesian
model. The alternative model of shifting that we shall adopt
is that firms bear the entire burden of the value-added tax.
This is equivalent to assuming that, in the short-run, firms
do not distinguish between the corporate profits tax and the
value-added tax. While this may appear to be as unrealistic
as our earlier assumption, there ig considerable merit for
this approach. M

First, and most important, rigid money wages make it
unlikely that part of the tax could be shifted directly onto
wages in the form of a lower take-home pay. Secondly, it is
also unlikely that firms would try to pass the tax forward
in the form of higher prices; the pressure of public opinion
and hence the threat of government action would present too
much of an obstacle. Thirdly, in the aggregate, firms would
enjoy the same average level of profits under the value-
added tax as under the corporate profits tax; hence there
would be no sense of urgency for shifting the tax. Finally,

this shifting assumption is of the opposite extreme to our
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earlier shifting assumption; combined with our earlier
assumption, this approach enables us to put limits on the
possible outcome of the shift in tax structure.

This shifting assumvtion is at best a short-run
behavioristic assumption. In the long-run firms will seek
their new optimal positions with respect to the value-added
tax. What we argue, however, is that this new equilibrium
point can be reached only through changes in investment be-
havior and not through short-run pricing behavior.

Our next step will be to reexamine the analysis of the

preceding sections in the light of this new shifting assumption.

CONSUMPTION MODEL

We shall begin with the simple model in which all invest-
ment expenditure is exogenous. Let F& be the stability
factor of a system where the value-added tax (GVA) is shifted.
Similarly let F* and F% represent the stability factors for
a profits tax and a non-shifted value-added tax, respectively.

From our previous analysis we saw that
F& =1 - ¢’ .[(1-18)(1-81)]

and i 1 -~-2¢C ’o[(l-rp)(l-Su) + (1-p)1P]

n - TgY

Since T

in the non-shifted value-added tax case, it can be deduced

that
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(3.34)  F§ =1 -c .[(1-18)(1-51) + S18(1-n)]
Clearly Fg < F®., That is, the non-shifted value-added tax

provides less stability than the shifted value-added tax.

Furthermore,
(3.35)  F§ - F" =0 [A-P)(A-8) + (1-w)eP]
- 07 [(1-B®) (1-p8) + 5BTP(1-w)]
which is less than zero as
(3.36) 2 = (1-uS)(B-1) - (1-n)(BS-1) < O

Now Z is a function of S, and the latter must fall into the

range 0 £ S < 1. Evaluated at S = 1, Z becomes
Z=(B-1) - (B-1) =0

at S = O, it becomes
Z = (B-1) - (1-u) <O

because 1 > B. Furthermore,

2 = (1-B)n - (1-u)B > O
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By the Mean Value Theorem we can deduce that F' > F§. Q.E.D.
Thus, if the value-added tax is fully absorbed by business,
it will provide less stability than the corporate profits tax.
On the other hand, we have already shown that if the value-
added tax is shifted backwards it will provide greater
stability than the corporate profits tax. The reason for this
turnabout is obvious. When the value-added tax is fully
absorbed by firms, it falls completely upon profits. There-

fore, it must have exactly the same effect upon expenditure

as a profits tax. Recall, however, that the profits tax has
greater built-in-flexibility than the value-added tax. (Tax
receipts change to a larger extent in response to a change

in output.) Since we are trying to isolate

AE _ 4E | AT
AY ©AY

for each tax system, it must be that AE/AY is smaller under
the profits tax than under the (non-shifted) value-added tax.
In our analysis of the shifted value-added tax, on the other
hand, a dollar’s change in taxes had a larger effect upon
expenditure under a value-added tax than under the profits
tax (ie. f% wasvlarger in absolute value). This, of course,
was due to the fact that the bulk of the value-added tax
affected disposable income directly, whereas a good deal of
the profits tax was absorbed by retained earnings.

The above analysis is based upon the assumption that all



-121-

investment expenditure is exogenous. However, we can generalize
these results to the cases where investment is a function of
output and/or profits. Adding these assumptions will only

make the profits tax even more stable than the value-added tax.

SUMMARY AND CONCLUSIONS

We have seen, in this chapter, that in a world where all
gdjustments are instantaneous (or occur at least within one
quartér), we can make certain statements concerning the
relative stability of the value-added tax as compared with
the corporate profits tax. It is not true, however, that the
response to changes is so immediate. Instead it is true
that the response will be made according to some distributed
lag pattern. The stability implications of a tax structure
are a product of the interactions of the distributed lag
patterns of economic variables. This is the classic indict-
ment of the value of static analysis which is directed to-
wards stability questions. Stability discussions properly
belong within the sphere of dynamic analysis. It has been
shown that the stability of an economic system hinges crucially
upon its lag structure. This is easily seen in the cases of
the cobweb cycle and simpl’e models of business cycles.

Specifically related to the area of automatic stabili-

zation is the work of Phillips.® Phillips has shown that the

stability implications of certain fiscal structures, such as

lPnillips, op. cit
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the personal income tax, were crucially dependent upon the lag
structure of the government tax and private spending equations.
He was able to demonstrate that certain automatic stabilizers
may turn out to be destabilizing.

Before any meaningful discussion of automatic stability
can be begun, therefore, a thorough knowledge of the lag
structure of the economy is necessary. The most we can do
with static models is to obtain impact multipliers. Indeed
our F is precisely the impact multiplier of changes in
exogenous expenditure. While impact multipliers are important
they are useful only in determining the level of nextquarter's
income. What happens to income in subsequent periods cannot
be ascertained. We can only guess that a system with a
smaller impact multiplier will also produce more overall
stability.

Thus the conclusions of this chapter must be accepted
with serious reservation. In the chapters that follow we
will attempt to determine the effects of cganging tax structures
upon the time paths of several of the components of GNP.
Ideally, this should be done in a general gquilibrium context.
However, the sheer magnitude of the task forces us to be
content with a more partial analysis of these components.

In any case, this approach has the merit of studying the
dynamic effects of the tax structure shift, something which is
impossible in our current static framework.

With the aforementioned reservations in mind, what can

we conclude about the relative stability of a profits tax
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and a value-added tax? We have seen that the relative
stability hinges crucially upon how the value-added tax is
shifted. The value-added tax probably cannot be shifted in
the short-run so that its immediate effect will be to reduce
the stability of the economy. In the long-run, however,

firms will tend towards the position dictated by the classical
full employment model. Firms will tend to substitute capital
for labor because, at the current wage-profit ratio, the
existing capital-labor ratio is tco low. This will have the
effect of increasing the sensitivity of before-tax profits to
changes in output (ie. u). This in turn will tend to increase
the stability of the economy. To see this, simply consider

the expression for F under the non-shifted value-added tax:

FE=1-¢ L L(1-B) (1-8n) + STB(1-p))
Now g
Egé =¢' .[ - (1-18)s - 878l > 0

Thus in the long-run the system will be more stable than in

the short-run. Whether or not this force can be so strong

as to eventually make the value-added tax more stable than

the profits tax cannot be known. It is, however, a possibility.
If it does, we might safely argue that the non-shifting model

has greater applicability in the short-run whereas, the

shifted model has greater validity in the long-run.
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APPENDIX
The equation used by Perry 1 to estimate the quarterly rate

of increase in wages is given by:

(4.1) &% - —4.313 + .367C_; + 14.711 U_; +
(.054) (2.188)
JA2UR 1+ .796 AR + €
(.068)  (.176)
R* = .870

where w is the wage rate, C is the change in the cost of
living index, U is the unempolyment rate, R is the rate of
return on capital, and 4 indicates quarterly changes. Assum-

ing the capital stock is held fixed we can rewrite (A.l) as

(A.2) Aw = =4.313w + .367C_lw + 14.711 U_lw +

24 T + 2796 am

s
Pﬁ"é

1

where 1 is the level of profits. Given initial conditions
(A.2) yields the time path of the wage rate. When we impose
the value-added tax and allow prices and profits to rise the
initial conditions are changed and (A.2) will give rise to

a new time path of the wage rate. What we seek is to isolate

lPerry, op._cit
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the difference between these time paths. If we denote the
change in wage rate under our original initial conditions

by Aw and let Aw represent the change in wage rate under
a value-added tax, then we want to determine Aw - 4w.
Assuming that the unemployment rate remains unchanged and

that 5_1= O and Am = O under our original system, we have
(4.3) W - AW = .796 AT F

as the difference in the time path of wages for the first

quarter. We can ignore the lagged variables in this calcu-

lation since they are as yet unaffected. |
The difference in the wage bill for the first quarter is

easily calculated as

g

(A.4) Awages =(Aw - Aw)L = .796 an
It has been determined empirically that
WL -
(A.5) Tk - 0

Hence we can rewrite (A.4) as

(A.6) Awages =

fi o i
A
5 8
Bl
=]
N
>v]

Assuming that R = 10, (A.6) becomes
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(A.7) Awages = .24 AT

along with equation (A.7) we must also employ the following

accounting indentity

(4.8) A% = (A1) - Awsges

+
where (An) is that increase in profits which would have
resulted had there been no wage increase. Equation (A.7)

and (A.8) together yield
. »
(A.9) Awages = .2(Am)

That is, approximately one-fifth of the potential increase in
profits would occur to wages in the first quarter.

In the second gquarter, the price rise (which we assume
to be T7b comes into play. If we solve equation (A.2) for

the second quarter, we find
L] *
(A.10) Awages ; = L26(AT)

That is by the second quarter, wage increases have absorbed
approximately'4£5%bf the increase in profits which would have
resulted from the price rise ( Awages +Awages+l). To see

we simply rewrite equation (A.2) as

Avwages | = .367CWL + 424[% - T 2L+ .796 B,y



-127-

Assuming the price rise to be equal to 107.(1 = 1070 and

making use of identities previously employed, this collapses

to
. = ¥ = -
(A.11) Awages ., = .11ln + .10(4n) - .24m + .24m
+1 +1
Now
(A.12) T, =T -Awages+l
thus

(A.13) Awages | = JAlw + .O9(An)*

We assume that profits would have doubled had there been no

wage increase; hence

n*= 2(An)*

and

T = ns - .2(An§'= 1.8(ATt)‘t
thus from (A.13)
- o6 E. D
Awages ; = . @n Q. E. D.

In subsequent quarters the 4m term and the T_y term
cancel each other out so that this itefation need not go on any
further. The 463%figure is a slight underestimate since
Perry\s equation applies to before tax wages. Thus a value-
added tax of lOZ,would have to be added giving us a total of

approximately 502&



CHAPTER IV

THE VALUE-ADDED TAX AND INVESTOR'S RISK

VALUE-ADDED TAX -~ SHIFTED

One of the more probable effects of shifting from a profits
tax to a value-added tax is an increase in the variance of
the rate of return on capital over the business cycle.

The corporate profits tax, with its high marginal rate,
serves as a substantial buffer between the gross and net
profits of business. The value-added tax, contrarily, be-
cause its tax base is more stable than that of the profits
tax and because its marginal rate is relatively low, provides
must less of a cushion for net profits.

How does variance in the rate of return affect the level
of investment? It can be argued that among the variables
that affect investment decisions are included the expected
rate of return on the project and some objective measure of
the riskiness of the project. The expected variance in the
rate of return can be regarded as one possible objective
measure of the risk of an investment. Thus our investment

function might be written as
(4.1) I = I(f,ozr, - - =)

where r and ozr are the first and second moments of the rate

~-128~
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of return on investment.

Because it is unlikely that businessmen can successfully
predict o°  for any given project, it can be argued that
businessmen use as an approximation, the variability of the
rate of return which they have experienced in the past. Thus,
if by changing tax structure we increase the variability of
the rate of return on existing assets, businessmen will
likely scale upwards the level of risk associated with a
new investment project. If all other things remain equal
this should decrease the level of aggregate investment
expenditure.

Before we can estimate the change in the variance of the
rate of return caused by the shift in tax structure, we
must first decide how likely it is that other things will
remain equal. This question is deeply embedded in the
question of the short-run shifting of the value-added tax.

If we employ our assumptions of the first two chapters, taxes
are not shifted in the short-run because factor supplies are
inelastic. In this case the corporate profits tax is com-
pletely borne by business and the value-added tax is borne
proportionately ( according to factor rewards) by the factors
of production. Gross factor rewards are determined by the
capital-labor ratio and the latter is fixed in the short-run.
Under these assumptions, the net rate of return can be

written

(4.2) rg = (l—rp)r
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(4.3) rl = (1-1")r
for the profits tax and value-added tax, respectively. For

simplicity’s sake we will assume that the value-added tax

is restricted to the corporate sector so that

Lo
<
[
w
A
Hd
w
i
B

]
]

gross corporate profits

~
i

net corporate product

From (4.2) and (4.3) we can calculate the variances of

)
the net rate of return under both tax systems

(1-72)* v(r)

n
(4.4) v(rp)
(4.5) V(D) = (1-1")*V(x)

Because we assume that r is the same for both tax systems,
in the short-run, it is obvious that V(rg) < V(rg). (Recall
that t' 2.1 and 1P .5).

However, it is also obvious that the expected rate of
return on investment, r, is higher under the value-added

tax than under the profits tax., As a matter of fact,

;3 (1-1") . 9
F; (1-1P) >
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That is, the expected rate of return under the value-added
tax should be nearly double that under the corporate profits
tax.

Thus, under the above set of shifting assumptions, all
other things have not remained equal. The net result of
shifting from a profits tax to a value-added tax is to
increase both the variance and the mean of the rate of
return. Unless we know what the tradeoff is between risk
(variance) and the yield (mean), we cannot say what will be
the effect upon the level of investment of shifting tax

structure.1

VALUE-ADDED TAX NOT SHIFTED

It was argued, in the previous chapter, that in the short-
run businessmen will not be able to shift the value-added
tax when the latter is substituted for a profits tex. In

other words, in the short-run, businessmen are forced to

lSuppose yield and risk enter our investment function in
the following way: _ z
I(r,o;) = I(—) = I(x).

°r

That is, the tradeoff between yield and risk is proportional.
In such a case it is clear that investment will be higher under
the profits tax than under the value-added tax.

- - X 2
Proof: xP = —I v N *

- X
(12®)v(r)’ * (1=1")V(z) xP

Generally, however, it is assumed that people are risk-averters.
That is,for a given percentage increase in risk people demand an
even greater percentage increase in yield.If this is the case,then
investment will be lower under the value-added tax than under

the profits tax.
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treat all taxes as costs--ie. to be deducted from profits.
This would imply that two taxes of equal yield result in an
equal average level of profits. It follows, therefore that
if we substitute a value-added tax for a profits tax, we

can write

n _ X
(4.6) r,=r-1 %

]
H
|
Q
jie]
H

4.7) rg

where we assume that r is the same under both tax regimes,
Y is value-added by corporations, and K is the value of the
capital stock. It should be clear that because the taxes
are of equal yield 53 = fg. We should explain what is meant
by equivalent tax yield. If we were to insist on equal tax
yields for any given quarter or any given year, it would be
the case that the time path of the rate of return under both
tax systems would be identical. Thus there could be no
difference in the variance of the rate of return between
the two tax systems. Clearly, this is a meaningless defini-
tion because it would be impossible to implement. Instead,
we define equivalent yields as equal tax yield over the course
of a business cycle. Defined in this way, the tax systems
result in a different time path of r even though ™ remains
the same for both tax systems.

If we adopt the above approach, all that remains to be

N . . . n
done is a calculation of the resulting variances of r
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under both tax regimes. If we find (as we will) that the

variance of rs

is greater than that for rg we can conclude
that investment will be lower under the value-added tax than

under the profits tax.

A. Measures of Variance

The following procedure was followed to estimate the
difference in the variance of r" which would result by
replacing a value-added tax for a corporate profits tax.

For the period 1947 to 1962 the following data were obtained

from the Survey of Current Business:l (1) net profits of

corporation before tax and before inventory valuation adjust-
ment; (2) value-added by corporate business. The period
(1947 - 1962) was broken up into five sub-periods correspond-
ing to the post-war business cycles. They are given as
followst 1947 - 1 to 1949 -~ 4,:1950 - 1 to 1954 - 3%; 1954 - 4
to 1958 - 1; 1958 - 2 to 1961 - 1; 1961 - 2 to 1962 - 2.

For these sub-periods the following variances and covariances
were calculated: V(mn), V(Y), and Cov(m,Y). = is used as a
proxy for r because a good capital stock series was unavail-
able. This shouldn‘t make too much difference since the
capital stock will not change significantly within a business
cycle subperiod.

With the above information we can calculate the variance

lU. S. Department of Commerce, Survey of Current
Business (July 1949-63), tables 7, 56.
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in net profits under the corporate income tax.
(4.8) V(ng) = (1-P)*v(n)
Similarly, for the value-added tax we have
(4.9) V(ng) = V(n) + 1°_V(Y) - 27" Cov(¥,n)

Taking the ratio of (4.9) to (4.8) we have

n
V(Ttv) _ 1 Y24 ( v )zV Y 21" Cov(Y,n)

v(ng)  1-7P 1-.P7 V() (_py V(m)

(4.10)

All that remains to be calculated is t' and 1P. We assume
7 to be .5. Actually it was much lower than this early

in the period and much higher than .5 during the Korean

War, when excess profits taxes were in effect. The pitfalls
of this assumption will be discussed in the next section.

The rate of value-added tax, 7' was calculated as follows:

A fg Yoo= P L Tm 1= (1947,48 - - -,62)
That is, tax yields were equated over the entire period and
not merely over any single business cycle. This is perhaps
the most realistic constraint on 1' since it is unlikely

that the tax rate could be manipulated frequently. The
values of the ratio (4.10) for each of the subperiods is

listed in column one of Table (3).
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Table 3.

RATIO OF V(my) to V(m))

Period IVA GVA
1947-1--49-4 3.60 3.75
1950-1--54-3 4.41 4,59
1954 -4--58-1 3.45 3.61
1958-2--61-1 2.60 2.70
1961-2--62-2 2.45 2.43%
Weighted Average 3.5% 3.86

As can be ovserved, the ratios clearly indicate that the
value-added tax would result in much more volatility in after-
tax profits than does the profits tax. If we take a weighted
average of these subperiod ratios, using the number of
quarters in a subperiod as the weighting factor, we obtain
a ratio of 3.53. The variance in net profits would be on
the average nearly 3 1/2 times as large under the value-
added tax than under the profits tax. There is, however,
substantial variation among the subperiod ratios. Because
of the Korean War, period (2) should be eyed with suspicion,
Various abnormal constraints were in operation during much
of this period. This is evidenced by the lack of correlation
between value-added and before-tax profits in thig period.

Hence period (2) is likely an overestimate.
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Furthermore, period (5) has only five observations--all
of them during an expansionary phase. This probably leads
to an underestimate of the relative variances. In any case,
the variation in after-tax profits, under the profits tax,
appears to be about one-third of that under the value-added
tax.

The model of the value-added tax, tested above, was that
of an IVA since depreciation is excluded from the tax base.
Under a GVA (depreciation included), the following expression

holds for after-tax profits.
(4.11) ng =7 - 17 Y-1'D

where D stands for depreciation. Now,

v(n?) 7? , 78
y 1 v) 1 voowy) v w(D)
(4-12) TGE) (1) (1-rP)’ 7 ¢ (1-7P)? T(m)

2

217 c 21
_ . ov(Din)-Cog£n11)+ v . QOVEDSY)
(l__Tp)z V(T[) (l—'Tp)z Vin

The results of the calculation (4.12) appear in column (2)
of Table (3). It appears that the GVA provides slightly
more variability to after-tax profits than does the IVA.
Table (3) reveals that the weighted average is %.86 under
the GVA as compared with 3%.53%3 for the IVA. This result is
to be expected because, by adding depreciation, we add an

element to the tax base which shows little cyclical variability.
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On the basis of the above analysis, there is reason to
believe that investment would be lower, on the average,
under a value-added tax than under a profits tax. Note,
however, that this conclusion hinges critically upon the
assumption that businessmen are forced to completely absorb
the value-added tax in the short-run. As we have pointed
out earlier, if the value-added tax is borne by the factors
of production, no such conclusion can be reached without

further information as to how businessmen regard risk,

B. Some Reservations

There were two major simplifying assumptions made in
the above analysis: (1) it was assumed that the basic
variables of the model, (n, Y, and D) were invariant to the
tax system in existence; (2) that these variables would
assume the same values if total tax collections by govern-
mént differed from those actually realized. We will deal
with these matters separately.

If a change in tax structure does affect the level of
investment, as we have hypothesized, then our assumption of
the invariance of n, Y, and D is wholly unwarranted. In so
doing, we are dealing with a general equilibrium system with
partial equilibrium methods. For example, simple income
analysis tells us that if we change the level of investment
we change the level of income (value-added) and more directly,
we change the level of depreciation. The latter can be

ignored because investment is only a small proportion of the
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existing capital stock. Furthermore the change in invest-
ment brought about by the change in tax structure is only
a fraction of investment.

We cannot treat so lightly the resulting change in value-
added, however. Because profits are a function of value-
added, a change in tax structure which affects investment
will also affect profits. But this change in profits will
result in a further change in investment, and so on until
a new equilibrium (if there is one) is reached. Therefore,
if we believe that the substitution of a value-added tax
will lower investment, our analysis would tend to under-
estimate the change that would actually occur.

Given this criticism of our approach, there remains
considerable Jjustification for the method we employed. First,
we are interested in isolating the behavior of net profits,
under different tax structures, over a typical business
cycle and are not concerned with the level of investment as
such. Instead, all that we have to assume is that the basic
relationship between profits and value-added is unaffected
by the tax structure. Given this assumption and goal our
analysis retéins some validity. For what we are doing, is
merely comparing the effects of two tax regimes upon the
variance of net profits over a typical business cycle.
Whether or not a cycle of the same amplitude and periodicity
would occur under the two tax systems during the period under
discussion is wholly irrelevant and cannot be determined by

our analysis. Our goal is to merely compare the variance
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in net profits over a given business cycle.

The éecond problem with which we have to deal is less
troublesome than the first and has been partially resolved
by the discussion above. The problem is that the corporate
profits tax was not at uniform level throughout the period
analyzed. Instead, it started out at about 30% in the late
forties, went to approximately 60% during the Korean War
and then settled down to 52% in the post-Korean War period.
This is not a major problem, however. As we have mentioned
above, we are merely trying to determine the effect of a 50%
corporate income tax over a given business cycle. Such a
procedure is no more illegitimate than assuming that a
value-added tax was in effect during the period. Thus our
conclusions of this chapter must be amended to read:, If
there would be no difference in the pattern of business
cycle behavior under the two tax regimes, there is reason
to believe that there would be a lower level of investment
under the value-added tax because of increased variability

in net profits.



CHAPTER V

THE VALUE-ADDED TAX, RETAINED EARNINGS, AND INVESTMENT

In the preceding chapter we concluded that the substi-
tution of a value-added tax for a corporate profits tax would
result in a net increase in the variance of the rate of return
over the business cycle. We could not, however, determine
or even put limits on the change in investment which would
result. To do this it would be necessary to determine which
shifting pattern would be followed by business. Even if we
were able to determine the latter we do not have quantitative
estimates of key parameters. Hence we can make only qualita-
tive statements about the effects of the alternative tax
structures on ihvestment.

There is, however, another avenue through which invest-
ment can be affected by a change in tax structure. And this
effect is much less subtle than in the preceding case.
Investment, particularly in the short-run, is often postu-
lated to be a function of the supply of internal funds. As
we have already demonstrated, the tax substitution affects
both the level and the pattern of short-run profits--and
hence internal funds--over the business cycle. Unlike the
cgse of increased variance in the rate of return, there is
an abundance of empirical work in this area. Using these

empirical findings, we can estimate the effects of the change

-140-
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in tax structure upon investment spending.

Before we can.proceed we must make clear our shifting
assumptions. As before, we will treat two separate cases.
The first is that businessmen will not distinguish between
the taxes as long as they are of equivalent yield. This,
of course, is the case where the value-added tax is paid
entirely from profits. The second case is that with which
we have dealt throughout this paper. That is, because
factor supplies are inelastic in the short-run, no shifting
is possible, and the value-added tax is borne by each factor
in proportion to its reward.

The model of investment and its estimation which we
shall employ in this chapter is the “residual-funds accelerator”
hypothesis of John Meyer and Robert Glauber.l Their main
arguments can be summarized as follows. Most short-run
models of investument are based upon either simple accelerator
or capacity-output relationships on one hand or simply cash
flow models of investment on the other. Meyer and Glauber
reject these simple relationships in favor of an eclectic
view.

A discontinuity in investment behavior occurs at the
point where full utilization of productive capacity is
achieved. An accelerator or capacity-output relationship

is suggested as the key factor in establishing short-run

lMeyer and Glauber, op. cit

o
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investment budgets when capacity is fully utilized and
contrarily, the level of cash funds flowing into the firm
from current operations is considered a prime determinant
when capacity is less fully utilized.

There exists an optimal capital-output ratio, for a
given technology, which results in lowest unit costs. During
a business upswing investment demands stem primarily from the
desire to maintain this optimal capital-output ratio. If the
supply of internal funds is not sufficient to meet these
investment demands firms will seek external sources of funds.
In the déwnswing, on the other hand, firms will invest primarily
in cost-saving devices and in increased capacity to meet sub-
sequent boom demands. However, firms are loathe to employ
external financing in such periods, and thus will only invest
up to the available supply of internal funds.

Thus this model of investment behavior is non-ligear.
There must be a different investment equation for periods
of upswing than for periods of downswing. This suggzests
that, not only is the total amount of internal funds over
and given period of significance for investment, but the
timing of the flow of internal funds 1is also of importance.

A dollar increase of internal funds is much more potent
for raising investment during a downswing than during an
upswing.

The estimates for this bifurcated model of investment

are as follows:
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(]
]

490.7 + (HO9F )= 433.3v, .+ .877I,

t
(.126) (199.3) (.217)
+ seasonal corrections + e, R* = .900
Upswings:
It = 47,7 + 2565.3Ht_1+ l9.2MPt_l~ 935.Ort_5
(700.6) (3.4) (274.1)
+ .868I, >+ seasonal corrections + £y R® = .977
(.094)
where

H = capacity measure
MP = stock market prices

market rate of imterest

H
]

=
]

internal funds = net profits + depreciation

- dividents

It should be noted that this model has been estimated
for the manufacturing sector only and was restricted to the
period 1949-3--1958-4, Furthermore, the non-linearity of
the model was attested to by the fact that the coefficient
of internal funds was statistically insignificant in the

upswing model.

VALUE-ADDED TAX -- NOT SHIFTED

The first test that we shall perform will be based upon
the assumption that the value-added tax is not shifted.
This implies that the basic variables of the model will

remain unchanged as we change from a profits tax to a
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value-added tax. For example, output and prices will re-
main unchanged and the expression for net profits at any

time t is given by

nn =1 - 1Pn
p

n v
T, =T =1 Y

for the profits tax and the value-added tax, respectively.
We again make the assumption that a Sngprofits tax existed
throughout the period (see p. 139).

Under the above assumptions, we can calculate the time
series of internal funds that would have arisen had there
been a EO%corporate profits tax or a equal yield value-
added tax in effect throughout the period. These figures

are shown in Table (4).

TABLE &.
SUPPLY OF INTERNAL FUNDS FOR
MANUFACTURING CORPORATIONS (billions of dollars)

PROFITS TAX VA TAX

L947-1 2.19 2,74
2 1.98 2.34

3 1.96 2.22

4 1.54 1.71
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TABLE 4. (cont 4)

PROFITS TAX VA TAX

1948-1 2.34 2.73
2 2.25 2.54

3 2.29 2.53

4 1.75 1.96
1949-1 2.05 2.04
2 1.67 1.35

3 2.01 1.89

4 1.07 .88
1950-1 2.06 2.06
2 2.67 2.03

3 3.2% 4,10

4 2.86 4.15
1951-1 3.79 4,64
2 3.62 4,25

3 3.15 3.39

4 2.71 2.83
?952-1 3.08 3.12
2 2.96 2.78

3 2.91 2.63

4 2.74 2.31
L953-1 3.63 3.62
2 3.90 4.00

3 3.49 3.41

n 2.3%6 1.23
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TABLE 4. (cont 4)

g_ PROFITS TAX VA TAX
- 1954-1 2.87 2.41
2 3.24 2.91

3 2,44 2,42

4 1.96 1,82
1955-1 5.76 3.83
2 4,47 t 4.77

3 ' 3.93 % 4,12

4 3.53 5.85

| 1956-1 4,19 b4, 44
2 4. 34 4,62

3 3. 84 h 3.64

4 3.76 i 3.66
1957-1 4,22 4,38
2 4,29 4,22

3 4,00 3.59

4 3.29 2.51
1958-1 2.77 1.79
2 3.18 2.21

3 3.70 5.05

4 4.02 3.69
1959-1 4,54 4.02
2 5.26 5.61

3 4,07 3. 54

4 3.66 | 3.99
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TABLE 4. (cont 4)

Source: BSEC - FTC Quarterly Report on Manufacturing

Note: Column totals may not add due to rounding.

From these time series it can be observed that internal
funds are generally larger under a value-added tax during
expansion and larger during recessions under the profits tax.
Indeed, if one use GNP as a measure of upswings (47-1--48-4,
50-2==53%3-3, 55-1--57-2, 58-4--59-4) and recessions, one
finds that the value-added tax generates six billion dollars
less internal funds during recessions than does the profits
tax. If we use some other measure of upswings and down-
swings, specifically one related to capacity utilization
(as did Meyer and Glauber), this difference is greatly
expanded.

This effect upon the supply of internal funds should
be expected because it has already been demonstrated that
the variance in net profits is much larger under a value-
added than under a profits tax.

Our next step is simply to simulate the model estimated
by Meyer and Glauber using the new time series on internal
funds. The results of this simulation are shown in columns

one and two of Table (5).

TABLE 5.
MANUFACTURING INVESTMENT UNDER THE
PROFITS TAX AND VA TAX (millions 1954 dollars)
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TABLE 5. (cont 4)

PROFITS TAX VA TAX VA TAX (Shifted)
1949-3 1996 1845 2545
4 2063 2010 2686
1950-1 1190 971 2266
2 1928 1881 2469
> 1732 1542 2668
4 2670 2629 3141
1951-1 2021 1860 2839
2 2784 2750 3194
3 2556 2418 3269
4 5265 3236 3622
1952-1 2400 2280 3020
2 2997 2972 5307
3 2547 2442 3086
4 3260 3240 3531
1953-1 2509 2417 2978
2 3079 3060 3314
3 2737 2557 5145
4 3250 3225 455
1954-1 2023 1400 2979
2 2701 2500 3597
> 2275 1597 3881
4 2588 2362 2886
1955-1 1651 1004 2634
2 2547 2351 2676
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TABLE 5. (cont 4)

PROFITS TAX VA TAX VA TAX (Shifted)
1955-3 2220 | 1658 | 3945
4 3128 2992 4144
1956-1 2174 1776 4675
2 3042 3018 4876
5 2705 2466 5872
4 3179 3122 5657
1957-1 2472 2227 6170
2 2890 2894 6000
> 2635 2397 o747
4 2837 2373 6354
1958-1 1968 1482 6269
2 1784 1037 5418
) 1676 913 6008
4 1953 918 5629
Totals 93432 83832 153964

Comparing columns one and two it can be observed that,
for the period considered, the value-added tax would yield
roughly llizless investment than would the profits tax.
However, this ll%>refers only to manufacturing investuent.
Because investment by manufacturing corporation comprises
only about one-half of total orivate investment our figure
must be reduced to approximately 5 1/232. It is likely that

two other major components of private investment, residential
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construction of owner-occupied housing and investment by
public utilities, would be unaffected by the change of tax
structure. In the case of owner-occupied housing this is
because neither tax affects the stream of returns of the
investment. As for public utilities, the return earned on
capital is so regulated that it would remain constant under
either tax regime. Furthermore, it is doubtful whether
public utilities rely significantly on internal finance,
since they have easy access to the capital markets.

This leaves us with the final major component of private
fixed investment--construction of residential rental property
and commerical rental property. Though the manufacturing
sector may finance a portion of this investment expenditure
through retained earnings, the bulk of such investment is
financed through financial institutions particularly-banks
and insurance companies. It is doubtful, therefore, that
we can safely apply the same structural equations to this
form of investment as we used for manufacturing investment.
For lack of a better alternative, we shall have tc omit this
component of investment from our discussion.

There is another qualification which must be made to
the above estimates. Recall that lagged investment appears
in our explanatory equations. Because of this feature,
our results may be biased. This is due to the fact that
the lagged investment variable makes our results quite
sensitive to the timing of the tax substitution. If we make

the substitution during a downswing, there will be a much
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greater culmulative effect upon investment than if the
substitution were made during an upswing. Recall that a
value-added tax gives rise to a much smaller flow of internal
funds during a recession than does a profits tax. Furthermore,
the internal funds variable enters the model during a down-
swing. ©Since the estimation period begins during a downswing,
we have exagerated the effect on investment of the change in
tax structure.

To get an estimate of the bias created by beginning the
simulation during a downswing we need only simulate the model
again--except this time we should begin the simulation during
an upswing. The difference between the two outcomes is a
measure of the bias. The results of this simulation are

shown in Table (6).

TABLE 6.

MANUFACTURING INVESTMENT (1950-2)-(1958-1) (in millions 1954)

PROFITS TAX VA TAX
1950-2
3 1899 1899
4 2688 2688
1951-1 2170 2170
2 2800 2800
3 2688 2688
4 3279 3279
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TABLE 6. (cont 4)

PROFITS TAX VA TAX

1952-1 2515 2515
2 3009 3009

3 2647 2647

4 3272 3272
1953-1 2596 2596
2 3089 3089

3 2813 2813

4 3260 3260
1954-1 2146 2146
2 2709 2520

3 2382 2194

4 2552 2379
1955-1 17 1523
2 2463 2341

3 2302 2110

4 3090 2984
1956-1 2328 2161
2 3009 3011

3 2839 2800

4 3189 3116
1957-1 2588 2517
2 2899 2888

3 2736 2649

4 2861 2692
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TABLE 6. (cont d)

PROFITS TAX VA TAX
1958-1 2057 1702
2 1806 1460
) 1754 1104
4 1812 1285
Total 87991 84307

Whereas the difference in investment between the two
tax regimes was originally 9.6 billion, it is now only 3.7
billion. The mere fact that we began our simulation during
a downswing, then, was responsible for 5.9 billion or 62‘7o
of the total decrease in investment which results when we
shift from a profits tax to value-added tax. As a percentage
of culmulative investment, however, this factor will tend
- to zero as we take a long enough period. Thus, instead of
an lf?gdecrease in manufacturing investment we should expect
only a 4 1/272(5,7/88.0) decrease when we shift from a profits

tax to a value-added tax.

VALUE-ADDED TAX NOT SHIFTED

We will now consider the case where the value-added tax
is borne proportionately by the factors of production accord—

ing to factor payments. In this case we can write profits as:

n v
Ttv=TI—TT|:



-154-

n; =7 - 11
for the value-added tax and profits tax, respectively. It
should be clear that, in this model, the flow of internal
funds will be larger under the value-added tax than under
the profits tax at any point in time. Consequently, invest-
ment will also be higher under the value-added tax at any
point in time. All we have to do is calculate by how much
investment would be increased. The results of this calcula-
tion are shown in column (3) of Table (5).

It can quickly be seen, comparing columns (1) and (3),
that there will be huge increases in investment under the
value-added tax. Towards the end of the period, investment
is nearly three times as high under the value-added tax than
for the profits tax. For the period as a whole, investment
has increased by 657,.

The above calculations must be amended somewhat to take
into account the fact that dividends will have increased in
the face of higher profit levels. Firms will gradually
increase their rate of divident payments until their "target
payout ratio has been reached. What this “target” ratio is,

1 has made

has been open to some dispute. However, Brittain
convincing argument that dividends are not based upon net

profits but upon cash flow ( see p. 100). Using this model,

lprittain, op. cit., p. 275

4]
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he has estimated the target payout ratio to be in the neighbor-
hood of 502. Thus, aporoximately one-third of the increase

in net profits which result from the substitution of the
value-added tax for the corporate profits tax will be distri-
buted in the form of dividends. It should be clear, however,
that there may be a substantial lag before dividends are

fully adjusted to the higher level of profits. FEven after
allowing for increased dividends we must conclude that there
will be larger increases in investment if we substitute a

value-added tax for a profits tax.

CONCLUSION

We have observed, once again, that the effect of sub-
stituting a value-added tax for a corporate profits tax upon
the rate of investment depends completely upon how the value-
added tax is shifted. If, on one hand, businessmen are able
to shift the value-added backwards onto the factors of produc-
tion, the resulting higher level of profits will lead to
large increases in investment. On the other hand, if firms
completely absorb the value-added tax, there will be ¢ reduc-
tion in investment because the value-added tax reduces the
supply of internal funds during periods of recession,

In the short-run, it avpears that the latter shifting
assumption is more realistic. The reasons have been advanced
before and need not be repeated here (see p. 115). Thus, the
immediate effect of shifting form a profits tax to a value-

added tex will be a reduction in investment.



CHAPTER VI
SUMMARY AND CONCLUSION

We began this study with an inquiry into the nature of
value-added taxation and its relationship to other well-
known forms of taxation. This analysis was conducted within
the context of a classical full employment model so that
we could isolate the “optimaf'equilibrium solutions of the
economic variables under any given tax structure at a given
point of time. That is, the assumptions of the classical
model enable us to isolate the “target” values of economic
variables which the economy is continually striving to achieve.

Our conclusions hinge crucially upon our assumptions
concerning the supply of labor and the interest-elasticity
of savings. The analysis of the first chapter was based
upon the assumption that the supply of labor is inelastic
with respect to the real wage. In most situations, however,
it is easy to extend the analysis to the case where the labor
force is a function of the real wage. With these reservations
in mind we can summarize our findings.

There are three variants of the value-added tax which
are of interest. These variants differ only with respect to
their treatment of depreciation allowances. We can have a
system of value-added taxation which permits no depreciation
allowance (GVA), one which allows economic depreciation to

-156=-
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be deducted from the tax base (IVA), or one which allows
depreciation to be taken instantaneously (CVA). Unless both
labor supply and savings are inelastic with respect to their
respective rewards, each of these variants will yield a
different‘pattern of goods and services at a given point of
time and over time; otherwise, they will have identical out-
put effects. ©Specifically, if labor supply is inelastic and
saving is positively related to the rate of interest, the
CVA will yield a higher rate of capital eccumulation than will
the IVA, and the latter will result in more investment than
the GVA. The reason is straightforward--the greater the
depreciation allowance (in present value terms), the higher
the rate of return on investment and consequently the
greater the rate of interest paid to savers.

On the other hand, if labor supply is also an increasing
function of its reward, we cannot, by a priori reasoning,
determine the relative effect upon investment of our different
versions of the value-added tax. This is because those
variants which yield the highest rate of return to saving
also yield the smallest labor force. Because the level
of saving is an increasing function of both the rate of -
interest and the level of disposable income, and because
the latter is, in turn, positively related to the size
of the labor force, we cannot tell, without a knowledge of
the parameters of the system, Whg? will be the effect
upon investment of changing from one variant of the value-

added tax to another.
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Furthermore, if saving is interest inelastic and labor
supply is a positive function of the real wage, the relative
effect upon investment of each of the variants is obvious.
Investment will be highest under the GVA and lowest under the
CVA. Similarly, we can calculate the investment effects for
other combinations of assumptions about labor supply and saving:

Comparing the value-added tax with other well-known formsr
of taxation, we find that the value-added tax, except in its
CVA formulation, is not a new concept of taxatidén. We have
shown that the GVA is equivalent to a sales tax upon the final
output of the economy (GNP). This equivalence holds for any
set of assumptions about labor force and saving elasticities.
Furthermore, the IVA is basically equivalent to a flat-rate-
no exemption-income tax. The sole difference between these taxes
is that the latter prcvides a loss offgset against bankruptcy
while the former does not.

The CVA,however, is not, as has been freguently asserted,
equivalent to a flat rate consumption tax. The reason is
because the CVA affects only that portion of disposable
income which is spent on consumer goods, whereas the consumption
tax affects all of disposable income--howevér it is spent. The
net result of shifting from a value-added tax (CVA) to a
consumption tax, therefore, is an increase in the rate of capital
accumulation., Moreover, if the supply of labor is inelastic,
the CVA is the only form of direct tax (other than a lump-sum
tax) which is completely “neutral” (in the allocative sense)
within a period of time and over time. The GVA and the IVA,

on the other hand, distort the choice between future and present
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consumption. If the labor supply is a function of the real wage
this is no longer true. The CVA, as well & the GVA and IVA,
affects the real wage; thus the CVA distorts the choice between
work and leisure,

In the second chapter we turned our attention to the incidence
effects of the value-added tax. Our primary objective was to
determine the effect upon the real distribution of income of a
shift in tax structure from a profits tax to a value-added tax.
This particular‘comparison was made because it is often proposed
that we replace the corporation profits tax, at least in part,
by a value-added tax. As in the first chapter, the classical
full employment model was employed along with the assumption
of an inelastically supplied labor force.

The conclusion of this chapter can be summarized as follows.
In the short run, it is likely that the after-tax real wage
will fall and after-tax profits will rise. This result is to
be expected because we shift from a tax which bears solely on
profits to one under which wages and profits are taxed equally.
There is a case, however, where this movement in after-tax wages
is reversed. If the capital-good industry is subtantially less
capital intensive than the consumer-good industry and if the
saving rate is highly sensitive to the rate of interest (in a
positive manner), then both after-tax realprofits and after-tax
real wages may rise in the face of a shift from a profits tax to
a value-added tax. However, neither of thses conditions seem to

characterize the United States economy.
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Among the variants of the value-added tax, the CVA results
in the lowest after-tax real wage and the GVA in the highest.

An opposite conclusion was reached with respect to after-tax
real profits. Assuming that profits are concentrated in the
hands of a few and that wages are relatively equally distributed,
then, in the short run, the distribution of real income is more
“unequal undér a value~added tax than under a profits tax.
Furthermore, the GVA will yield less income inequality than

the IVA, and the latter will result in less inequality than the
CVA, |

We can generalize these results to the long run as well.

If the saving rate is positively related to the rate of interest,
however, factor rewards under the alternative tax structures
Will differ less in the long run thén in the short run. Those
tax systems which yield the highest after-tax profits and the lowest
after-tax wages in the short run alsc give rise to the fastest
rate of capital accumulation. A larger capital stock in the
future implies hizher wages and lower profits. This effect
cannot go so far as to reverse the short—rﬁn incidence effects
hoWever, whithout increases in the rate of saving which are
wholly unrealistic. ¥We can conclude, therefore, that the
éubtitution of a value-added tax for a nrofits tax will increase
income inequality in both the short and the long run.

In the next three chapters our attention was devated to an
examination of the short-run effects of substituting a value-
added tax for a corporate profits tax. Specifically, we analyzed
the implications for the short-run stability of the economy.

In addition, we examined the short-run effect of the tax
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substitution upon the pattern and the level of investment
expenditure. To perform these tasks properly, we had to
abandon the assumption of the classical full employment model.
Instead, we =2assumed that the economy is not always at full
employment and that the profit maximizing conditions are not
always satisfied. That this change in assumptiors is necessary
to analyze the short-run stability of the economy is obvious.
Moreover, because the primary constraint on investment in the
classical world is the rate of saving’the classical model is
wholly inadequate for a study of the short-run effects of the
tax change upon investment. A Keynesian unemployment model is
more suitable for this purvose since investment is no longer
constrained by the level of saving (except in the definitional
ex-post sense).

Our conclusions regarding the sort-run stability of the
economy hinge critically upon the way that the value-added tax
is shifted. If the value-added tax is borne completely by
profits.the short-run stability of the economy will be reduced
as a result of the shift from a corporate income tax to a value-
added tax. On the other hand, if the value-added tax is borne |
by each factor of production in proportion to his earnings, the
stability of the economy is increased. There is reason to
¥lieve that, at least in the first instance, the first shifting
assumption is more plausible. In the long run, however, business-
men will move towards the pfofit-maximizing points on their

production functions, thus increasing the stability of the economy.
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This force may go o far as to bring about the results of our
second shifting assumption.

At this point it should be mentioned that we have utilized
a very restrictive definition of short-run stability. When we
speak of greater stability we simply mean a smaller impact multi-
plier. Ideally we would like to say somethiné about the overall
stabilizing power of our two tax systems. In order to do so,
however, we would have to.estimate the entire lag structure of
thé explanatory equations of the economy. Lack of time and
resources prevented us from carrying out such an ambitious task.
Instead, we had to be satisfied with our simpler approach.

Our next step was to examine the impact of the Fhange in
tax structure upon investment. Investment can be affected in
two ways: first, the degree of riskiness associated with a given
investment project will differ‘hnder the two tax systéms;
second., , the level and timing of the flow of internal funds
is changed when we change tax structure.

As before, our conciusions hinge crucially upon which set
of shifting assumptions we adopt. If we assume that the value-
added tax is not shifted, the level of risk associated with a
given investment project is increased while the expected rate
of return is unchanged. This force tends to make investment
less attractive under a value-added tax than uﬁder the profits
tax. Furthermore, if the model of investment behavior advanced
by Meyer and Glauber is valid, investment may be reduced
because of the resulting change in the time path of internal

funds. According to their hypothesis, investment depends
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upon the supply of internal funds only in recessionary periods.
The value-added tax, because its base is relatively stable,
results in a smaller flow of funds in a recession than does
the profits tax. The total supply of internal funds over any
given business cycle is the same under both tax systems, how-
ever-~-only the timing of these flows differ.

If we alter our shifting assumptions in such a way that
each factor absorbs the value-added tax in proportion to its
earnings our conclusions are radically different. In the first
place, the supply of internal funds will be higher in any time
period under the value-added tax thén under the profits tax.
Thus investment will be higher in recessions under the former
than under the latter. Secondly, although the degree of risk
associated with any particular investment is higher under the
value-added fax, so is the expected rate of return. Since we do
not know businessmen's indifference map with respect to yield
and risk, we cannot say how this force will affect behavior.

In the text we have argued and have given some empirical
evidence that, at least in the short-run, businessmen would
not be able’to shift the value-added tax. On this basis, we
conclude that investment would decrease--at least initially.

What can we say about the desirabilit& of replacing the
corporate income tax with the value-added tax? Before we cén
make any statement it would be wise to point out that our
analysis, in most part, has been carried out under extremely
simplifying assumptions. Furthermore, our analysis encompassed

only a few of the many effects that such a tax substitution
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could have. For example, we have ignored the internatioanl
trade aspects of the tax substitution. It has been argued that
the value-added tax because it can be rebated to exporters,
might improve our balance of payments position. In addition
the tax substitution might increase the efficiency of the
economy. The tax shift would result in a redistribution of
income from those firms whose profits are low (and hence pay
little profits tax) to those firms whose profits are high
(and hence pay the bulk of the profits tax).

Nevertheless the tax substitution would not accomplish
its primary goal--a higher level of investment. Furthermore,
and most imporfant, the change in tax structure would worsen’

the distribution of income (from the author’s viewpoint). On

this basis therefore, I feel that we should reject tlhe vrovosal
that the value-added tax be substituted for the corporate

profits tax.
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