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I. INTRODUCTION

The present paper has basically a twofold objective; (a) to attempt a critical
reassessment of the tax incidence literature, and (b) to illustrate some of the de-
ficiencies of the econometric approach to the shifting question by applying the fa-
mous Krzyzaniak and Murgrave [1963] model (K-M for short) to the Greek stru-
cture,

First, we are concerned with a general reevaluation of both the general equi-
librium (Section 3) and the typical econometric approach (Section 4) to the pro-
blem. We find it, however, particularly convenient to conduct the analysis within
the framework provided by a relatively simple two-sector model set out in Section
2. We subsequently turn to an application of the K-M model appropriately adju-
sted to Greek data (Section 7). Such a model has deliberately been chosen in view
of the fact that it has been widely employed to countries ranging from India to the

. S. Other people claim success; we, on the other hand, will argue on the basis
our results that there is no ground for an international transfer of such a model.
Before, however, dealing with this point two other topics attract our attention;
first, a general description of the K-M model (Section 5); and second, the metho-
dology and the tax definition (Section 6).

It is worth pointing out at the outset that we are not concerned with establi-
shing incidence conclusions. To start with, we propose a review of those chara-
Cteristics and shortcomings common, more or less, to all research work in that
field. Additional defects featured by particular studies are therefore bypassed.

of
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2. A GENERAL MODEL

It will prove extremely useful to develop a simple model which may serve as a
reference point when analysing, comparing or criticising existing work. Its speci-
fication should preferably be general to abstract from any dogmatic discussion
about the nature of the relationships involved.

A two-sector general equilibrium model qualifies for that purpose. It is des-
cribed by equations (1) to (13), with subscripts denoting the sector to which varia-
bles refer, i. e., y for the corporate and x for the non-corporate, respectively :

2) aX w91 [eL)
alx Px(1-t)
3 oX _ r(lt®(1 fex)
) (le PX(]—[I)
“) Y = Y(Ly, Ky)
5) oY w(lHto)(+1 [eL)
oLy  Py(I-th(1+1 [eQ)
©6) o [r(+t8)](HtO) (1 [ex)
aKy Py(I-t)(1+1 [eQ)
@) (I+-t)Py =wLy+rKy+0(wLy+1Ky) (I4+19)
(8) L =L(w/T), L'>0
9) K =K(r/P), K'>0
(10) Ly+Ly =L
(1 ]) Kx+Ky =K
M.V
(12) bS Xy
(13) X—=h (‘;"_ , X+Y>
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Notation :

X = output of the unincorporated sector,
Y — output of the corporate sector,

L = labour input, i. e., man-hours,

K = capital input, i. e., capital services,

w = money wage rate,

r - money capital-price,

P = aggregate price index (market prices),
M money supply,

A% = velocity of money circulation,

0 - percentage mark up,

th = personal income tax rate,

ti = general commodity tax rate,
te = corporation income tax rate,
€0 = demand elasticity for N,

EL = labour supply elasticity,

€k - capital supply elasticity,

No problem is posed here insofar as 13 equations determine an equal num-
ber of endogenous variables, namely, X, Y, L, Ly, Ly, K, Kx, Ky, w, r, P, Py and
Py. On the other hand the system contains the following exogenous variables :
LLBLSC M, V. 0! €0, &1, and ex.

Equations (1) and (4) describe the production functions of the two sectors,
Wwhereas (2), (3), (5) and (6) are the usual marginal productivity conditions. Input
supplies, according to the present formulation, may be sensitive to factor-compen-
sation changes though the fixed input-supplies case is not precluded. In any case,
th.e assumptions L' >0 and K’ >0 may imply that equilibrium in factor markets
might well occur at various aggregate labour and Jor capital levels. A demand e-
quation (13) has as arguments both relative product prices and total income.

A basic assumption made here is that the corporate sector, in contrast to the
flon-corporate one which operates in a perfectly competitive market, possesses
some degree of monopolistic power reflected in . Furthermore, its pricing
policies follow mark up practices, i. e. equation (7). As a result, capital is able to
€arn not only a ‘competitive’ rate of return, but also a monopoly profit. A cor-
porate income tax applies to both gross ‘normal’ capital returns (equation (6))
and monopolistic profits (equation (7)). A consumer’s price index, conveniently
thought of as 3 weighted average of sectoral prices, is formed according to a sim-
ple quantity theory of money (equation (12)).

31



Two principal directions have so far been followed in the tax incidence litera-
ture. The first is a general equilibrium theoretic approach. It is an essentially
deductive approach drawing conclusions from assumptions regarding marke)
structures, production functions and so on. The second takes an econometric
approach most often without placing any a priori restriction on the behavioural
or technological relations involved.

3. GENERAL EQUILIBRIUM THEORIZING

Let us first focus on general equilibrium analysis. Harberger’s [1962] path
breaking model has in fact extensively served as the standard analytical toollt
results as a special case of our own model and can be described by the following
set of equations :

(14) X = X(Lx, Kx)
I X w
(15) oLy Px
IX r
(16) KT Px
(17) Y =Y(Ly, Ky)
Y w
8} i
Y r
{12 ST
Px
(20) X l\(—ﬁ)
(2]) Ly =Ly =L
(22) Kx :Ky :k

The model, as presented here, refers to a no-tax world. Harberger used it
to investigate the impact of a corporation income tax, but obviously a variety of
other taxes might also be incorporated.

With reference to our model the following set of simplifications would pro-
duce Harberger’s structure : tG =i =t€ =0, i. e., the no-tax situation, €1, =
gx =€Q =%, I. €, perfectly competitive product and input markets. The additio-
nal assumption needed is that there is no saving, and the labour-leisure choice

is not determined by utility maximizing behaviour, i.e. our equations (8) through
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(11) are to be substituted by (21) and (22), where L and & denote fixed aggregate
quantities of labour and capital, respectively. We also notice that output does not
figure as an argument in the demand equation, given the author’s assumptions
that : (a) the way in which the public sector spends the tax proceeds, if initial pri-
ces continued to prevail after taxation, counterbalances the reductions in private
expenditure on the two goods, and (b) redistribution of income among consumers
does not alter the consumption pattern.

The money wage rate is taken as exogenous, i. e., the numeraire, in which
case the system contains exactly 9 equations in 9 unknowns. Another interesting
feature of this model is the absence of any monetary variable, since incidence is
a matter of relative price changes. However, a simple description of macroeconomic
policy in the form of introducing explicit monetary relationships could be added
to solve for changes in absolute prices too. Wages would not, of course, serve
as the numeraire under such circumstances.

e ar o :
Harberger inquired T when no pre-existing tax is assumed to operate,

L. e. t®=0. He concentrates on the solution of the system for an infinitesimal chan-

ge in r, that is the price of capital relative to the labour price since w serves as the
numeraire in terms of differential changes in all other variables. His basic formula
can be written, in general terms, by assuming that initially Px —Py —r =1, as

(23) dr=g(E, S, Sy, a X,a ¥, g IL“—" , t€)
where E = price elasticity of demand for Y,
Si = elasticity of substitution in sector i, (1=x,y)
a ; = capital’s initial share in sector ! i, @i=x, y).

We are not here interested in reviewing the various modifications and exten-
sions of the basic model. One should consult for that purpose the work of Mies-
zkowski [1967, 1969], McLure [1970, 1975], Ballentine and Eris [1975], and Van-
dendorpe and Friedlaender [1976]. We are merely concerned with some aspects
of the model which may have an importance in subsequent analysis.

The first point to make is the fixity of input supply schedules. It is doubtful
whether factor supplies do not respond to alterations in input rewards. We might
argue that such an assumption is inadmissible in the case of Greece. Another point
is that the model does not allow for the existence of intersectoral factor-reward
differentials, which is a widespread phenomenon in less developed countries. Fa-
ctor mobility is largely restricted by a dual-economy structure implying that an
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tadvanced’ and a ‘backward’ sector are in fact linked in a rather weak manner,
We have to admit, however, that this model intends to capture the impact of ta-
xation in a highly developed economy, i. e., the United States. As such, these two
points do not really represent formal defects.

Harberger has undoubtedly performed an invaluable service in the field of
tax incidence. On the one hand, the partial equilibrium framework has been dis-
missed in favour of a manageable general equilibrium model, which takes into
consideration the interdependence of the markets. On the other, relative commo-
dity and input price changes, which are of strategic importance in evaluating inci-
dence effects, have for the first time been treated consistently. These are examined
within an explicit behavioural model, therefore, the ad hoc treatment implicit in
most ecoometric research is avoided.

By substituting concrete values in the right-hand side of (23) Harberger was
able to concude that the most plausible assumptions imply that capital bears more
than the full burden of the tax. But specific values for the parameters involved have
not been derived by an econometric estimation of his simultaneous equation system.
They are rather independent findings established by other people and, certainly,
for other purposes. Under such circumstances an ideal procedure would call for
substitution of statistically obtained parameter estimates.

4, THE ECONOMETRIC APPROACH

Econometric research has extensively been used as an alternative to theori-
zing alone. It should, however, be pointed out from the very beginning that not all
studies intended to focus on incidence aspects. The purpose, for instance, of inclu-
ding tax variables in models like those of Burrows and Hitiris [1972], Johnston
and Timbrell [1973], and Gordon [1971] was other than quantification of the shif-
ting process. Nevertheless, any explicit reference to such aspects does not make
them inferior in any way, although they often do not interpret their results, e. g.
Johnston and Timbrell do not discuss the shifting implications.

Let us again take as a departure point our model which can be rewritten more
concisely, when making the simplifying assumption that linear relationships2 are
involved,

(24) BY (+TZ=uy, t=I1, 2, ..., T

where the matrices B and I' represent the parameters of the endogenous and exo-
genous variables, and the column vectors W, Z; and uy are the values of the endo-
genous, exogenous and disturbance variables, respectively. Specifically, ¥y and
Zy are given by

\'Pt: [X, Y, L9 LX, Lys K’ K-‘a Ky, W, T, P9 va PYJ
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and
Zy = [t6, ti, ¢, M, V, 0, £Q, &L, Ex]

The reduced form of (24) can be expressed in matrix notation as
(25) Wi = —B'~ T'Zi-+Bly

An important distinguishing feature between the general equilibrium and the
econometric approach may be noted. It relates to the tax effects each one is suppo-
sed to measure. On the one hand, general equilibrium is concerned with relative
price alterations. Such a method plays down the importance of the direction of shi-
fting traditionally divided between fcrward and backward. On the other, an empi-
rical approach is generally preoccupied with absolute commodity and factor price

changes. In that case, the impact of taxation on, preferably, the relevant tax base
is quantified.

A statistical approach is thus involved in finding out the relevant impact mul-
tipliers. In general terms, the set of impact multipliers is provided by

A T oy
(26) W g,

The following subset of impact maultipliers is of particular interest
Y ar 9})} Py
(975 g <9tC > \atC ) 7\ atC
IW ar Py aPy
(:;t“" ’ <',)t‘3r ’ (9t(" ; <9tG
oW ar aPx aPy
<5Y‘ & <9¥i : <;§ti > <9ti

These partial derivatives with the appropriate algebraic sign preserve the clas-

. . ’ aP
sical dichotomy between forward and backward shifting. Obvicusly, (55) and

P P 3 ;

( v-.y> are identified with the former, while <7“.]) and <£> with the latter,
at) atl at)

and j =G, I, C.

Geing a step further, the set of predetermined variables suggested by the
vector Z; represents a spectrum of influences with a bearing on the relevant de-
pendent variable, whose behaviour one is focusing on. But only a few studies have
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used explicit models whose structure would immediately indicate the arguments
to be picked up for estimation purposes. A natural substitute, certainly an un-
satisfactory one, is an ad hoc treatment of the elements involved.

Nonetheless, some effort was devoted to that direction. Two alternatives, in
particular, have been exploited; a complete macrostructure was developed along
these lines by Dusansky [1972], and Dusansky and Tanner [1974]. On the other
hand, economic theory itself sometimes guided the researcher to construct beha-
vioural models; Gordon’s [1967] Oakland’s [1972], Moffat’s [1970], and Menil’s
[1974] work offer representative examples.

But, as a rule, the typical econometric approach ignores the interdependen-
cies among markets and confines itself to a rather restricted domain, yet in the
absence of any analytical background. Single-equation models, which are a com-
mon situation here, are obviously inadequate to capture all aspects of the shifting
process. Forward and backward shifting should., at least, be always treated as two
interrelated aspects and thus simultaneously tested. Despite the tremendous sign-
ifance of that matter there has yet appeared no study with an ambition to quanti-
fy all aspects of the shifting mechanism while, at the same time, being comprehen-
sive enough to embrace all major taxes. We consider this as a fundamental short-
coming.

Most work starts from a basic behavioural assumption made either expli-
citly or implicitly. That is, the dependent variable, gross of tax, exceeds itself in
the absence of tax by a constant fraction s of the tax variable. The latter is usually
identified with the effective rate.

Such a formulation is represented by

Wgt— W't = SiZit

where yg s the dependent variable gross of tax,
vy’ is y in the hypothetical no-tax situation, and
zi is the effective rate of tax i.

Small y here should be distinguished from capital ¥ and denotes one of the
elements of vector Wt. Commodity prices for indirect and factor-returns for direct

taxes are often replacing'?. In a similar fashion, small z is one of the elememts
of vector Zt.
The most crucial point here relates to the correct specification of the causes

of y’. Such a problem is not of course encountered when explicit behavioural mo-
dels are employed. The spesicification problem is however important here in the
sense that an exact measurement of the shifting coefficient si is critically depen-
dent on it. How this problem was overcome by the studies under review ?

A variety of influences have actually been picked up from a widely ranged



spectrum of both competitive and non-competitive elements. As a criterion for
including arguments in the estimating equation has sometimes served the potential
improvement in the overall statistical performance. In such a contexrt, the pro-
cedure is clearly under severe criticism.

The general form of single equation models may be represented by

(27 Wet = 0o + S1Z;t +- .. .« + SmZmt + &t

where zj, (i=1, 2,...., m) include both tax and no-tax influences, and s; are the
parameters associated with them, and indetified with the shifting coefficients
whenever z’s denote tax variables. The subscript t denotes time since the majority
of empirical studies are time-series analyses. As far as we know the only cross-
section analyses are those of Kilpatrick (1965), Levesgue (1967), Brittain (1972),
and Vroman (1974a). Alternative formulations for the variables in (27) have also
been used. They involve either first-differences (Moffat and Agapitos (1976) or
rates of changes (Bruce (1975), Auld (1974), Vroman (1974b) and others.

Application of least-squares to (27) to estimate the coefficient of the tax vari-
able requires, among other things, that

(28) E¢ (g, zit) = 0, =l SN m

But focusing on single equations3, while disregarding the fact that they form
part of larger systems, results in violation of (28). That is, estimation of (27) by
ordinary least squares will produce inconsistent estimates of the s’s.

Statutory tax rates, which frequently represent tax variables, are the ratios
of tax liabilities to the corresponding tax base. However, the tax base is at the same
time the dependent variable, in which case a non-linear relationship is involved*
Supposing that in (27) s, = s, —.... — sm = 0,

(29) Vet = ]—l?lrilt (80 + &t).

Three routes have traditionally been followed in the presence of non - linear-
ities. The first requires an instrumental variable technique, in which case finding
out the appropriate instrument may prove a difficult task. This is the approach
followed by K-M and their followers. A couple of alternative methods involve
linearization by the Taylor’s series (Moffat), and a non-linear iterative procebure
(Gordon (1967). These last two approaches, though more efficient, are far from

universally adopted in comparable situations. z
Incidence can be viewed as absolute, budget, or differential. Which then is

the methodology adopted by the empirical researcher. Since all studies have
uniformly ignored the expenditure side one might infer that absolute effects are
captured. Such an inference may, however, prove invalid.
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Looking at the relevant statistics one gets the impression that tax revenue
(and tax rates) is positively correlated with public spending. As a consequence, even
if expenditure is left out, its effects on the explanatory variables make any attempt
to isolate tax from expenditure effects futile. What this implies is that budget
incidence may come closer to being the implicit approach underlying empirical
work.

We have surveyed the major features as well as criticism associated with both
a general equillibrium and an econometric approach to the tax incidence problem.
To recapitulate, the advantages of the former are sometimes disadvantages for
the latter and vice versa. The first is of a rather long run nature, whereas the second
inquires into the short-run effects of taxation. The lack, however, of a proper
theoretical structure underlying the latter method severelly restricts its use-
fulness.

Our next task will be to apply an econometric method, the principal objective
being to illustrate some of the defects of the approach in the context of a widely
employed model : the K-M one. We thus hope that some of the arguments of
the present section will become clearer.

5. THE K-M MODEL

The K-M study represents a pioneering and much controversial piece of
research as an econometric approach to tax incidence matters. Interest is focused .
on the shifting degree of company taxation. The authors start from two behaviou-
ral assumptions termed Model A and Model B, respectively :

Model A : = (l) T

T8 o TN —
Y ,b(ﬁg> —bZ

My

K’

Y’ = hypothetical rate of return in the no-tax situation,
T = tax liabilities,

K = capital stock, and

Model B : Yg

where Yg = actual gross rate of return, i.e.,

g = gross profits.

The behavioural assumption implied in Model A is that the firm adjusts it-
self so as to increase the gross rate of return sufficiently to recoup a given fraction
a of the negative rate of return (defined as the ratio of tax liabilities to capital)
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suffered from the tax. Model B carries the behavioural assumptiom that firms
raise their fgross profits by a constant fraction of the tax rate.

An answer should then be provided to the crucial question : what influen-
ces Y’ ? The spirit of the analysis is best clarified by Spencer (1969, p. 27) who
states :

«... the variables included are important only in their ability to represent
a spectrum of variables which, in the present case, will remove the non-tax
influences on the rate of return while isolating the influence on the tax. Varia-
bles are selected for inclusion in the equation using standard significance
tests and removed on the statistical grounds of insignificance or collinearity
with the other predetermined variables.»

The final regression equation tested by the authors is of the form :

Yet =Yo +YIAC 1 4y, Vi 14-y,J¢ V4Gt +ys Xt +veXi1 Fuy

where X =tax variable, be it L or Z according to which model is tested,
ACi = lagged change in the ratio of consumption to GNP,
Vi1 =lagged ratio of inventory to sales,
Ji =ratio of accruals of all taxes other than the corporate income tax
(minus government transfer payments) to GNP, and
G =ratio of federal purchases to GNP.

In their ‘standard model’ the degree of shifting is over a hundred percent;
namely, 134 9. This is a striking result which they try to explain as follows [1963,
p. 44]:

«For one thing, changes in tax rates may be taken as a signal among oligopo-

lists for price increases, which may include adjustments for other than tax

factors.... For another, firms may be so eager to recoup the tax fully that
they overshoot the mark.»

This model was subsequently applied to various countries. Thus with minor
alterations it has also been applied to India (Laumas) West-Germany (Roskamp
[1965]), Canada (Spencer), and the U. K. (Davis [1972]). A justification for such
an international transfer is provided by Roskamp : [1965. p. 249].

«The rationale for using the U. S. model for another country is our belief

that corporations in mixed capitalist economies have basically a very similar

behaviour with respect to taxes on income and property which is only slightly
modified by different institutions.»

The model came, however, under severe criticism. One objection was that the
profit model js incorrectly specified. Cragg, Harberger and Mieszkowski [1967],

in particular, argue that the causal connection is between the level of demand and
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profits;6 and that the K-M results are based on a spurious correlation between de-
mand and tax rates. Other criticism refers to the failure to use a fully articulated
model (Gordon [1967]), and limitations of the estimation technique in Model A,
where the non-linearity of the tax coefficient is overcome by an instrumental va-
riable technique.

On another level, one should view with considerable scepticism an internatio-
nal transfer of the basic model; its application to a developing country like, for
instance, India or Greece whose economic structure is hardly comparable to that
of a highly developed economy seems theoretically unjustifiable.

6. METHODOLOGY AND THE TAX CONCEPT

The regression equation under estimation here is K-M’s Model B, transla-
ted into profit-share terms, i. e.,

: T
Fg—F =N (nn->

where Fg denotes the ratio of gross-profits to value-added. It should be mentioned
that the authors did not work with such a formulation though in a footnote (p.
65) they state their results for a Model A equation with a dependent variable re-
presented by the ratio of gross profits to value-added. The period examined covers
the years 1958 - 1973.

Under the provisions of the personal income tax law, income is obtained by -
adding up income assessed under seven heads; income from buildings (mainly
imputed rent), income from unincorporated enterprises, employment income,
income from professional earnings, income from the letting of land, income from
securities and income from agriculture.

The assumption is made here that profit income, on a personal income basis,
consists of income from unincorporated enterprises (the biggest item), income
from securities, and income from buildings”. Strictly speaking, income from unin-
corporated enterprises comprises labour income as well. We find, however, rea-
sonable to suppose that the labour component bears a more or less constant rela-
tionship to total income from that source, which, in any case, is not too high.

There are no data referring to tax liabilities due by each individual source,
since taxes are assessed on the basis of total income, i. e., from all seven sources.
However, the yearly publications of “Personal Income Tax and Reported Family
Incomes’ divide tax-payers into six socioeconomic groups according to their main
income source; (a) Employees, (b) Merchants and Industrialists, (c) Rentiers,
(d) Professionals, (e) Pensioners, and (f) Agriculturers. It is, therefore, convenient
to assume that income reported by Merchants and Industrialists, and Rentiers
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is mainly profit income, provided that it originates from either unincorporated
enterpirises, or securities and buildings. Moreover, their corresponding taxes are
considered as part of profit taxes.

It should be pointed out, nevertheless, that those groups do not exclusively
derive income from the sources already mentioned. This, we think, does not make
harm to our definitions; the inclusion of non profit componentss too might captu-
re cross-shifting effects.

To sum up, for the purposes of the study profit income is taken to be the sum
of incomes reported by : (1) Merchants and Industrialists, and Rentiers, and )
corporations (given by the annual publications of ‘Corporate Income Tax and
Reported Income of Legal Entities’). The second item includes undistributed pro-
fits only, since this is the relevant tax base. Distributed profits are taxed as per-
sonal income from securities. Companies ¢ ther than corporations, such as limited
liability companies and partnerships are also taxed on a different basis. Theirnet
profits are taxed as personal income (i. c., income from unincorporated enterpri-
ses) of the partners irrespective of whether these are distributed or retained in
the firm.

In a very narrow sense the corporate sector can be so defined as to include
only corporations (i. e., firms with the legal form of Societe Anonyme), since diffe-
rent statutcry rates apply to corporate income, on the one hand, and personal
income from unincorporated enterpises, securities and buildings, on the other.
A proportional rate of 35 9, plus a surcharge of 15 % on this in favour of O.G..A.
is levied on the former, whereas a progressive scale applies to the lacter. Tax-rate
differentials between the ‘corporate’ and ‘non-corporate’ sector should thus deter-
mine the legal status of the firm. But rate differentials cannot easily be computed
and depend on the level of personal capital-income. Moreover, non-tax considera-
tions may be far more important here.

The solution adopted is to treat profits-taxes as broadly originating in the
non-farm private sector of the economy. As a consequence, this is the sector we
focus our attention: it covers the whole range of output that is subject to profits
taxes. Farmers are effectively untaxed by both the personal and corporation income
tax.

To conclude, our tax variable is the ratio of profits-taxes to taxable profits.
Taxable profits were preferred to reported profits for a specific reason; changes
in observed tax liabilities depend on both legislative changes in statutory rates and
changes in the tax base. The latter equals reported prefits minus exemptions and
deductions. What we are primarily concerned with is ‘tax-rate’ shifting, i. e., shif-

ting taking place in response to tax-rate changes. The choice of the tax variableis
therefore, obvious.
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7. APPLICATION OF THE K-M MODEL TO GREECE

The model under estimation is9

I, , T T
3) ((ﬁjih) it A@ St el Gt (n;) B (m) B

where [T, =—gross reported profits,
ITx =taxable profits,
T =tax liabilities, and
GDP; = GDP of the non-farm private sector

Table 1 summarises the results regarding various versions of the basic model.
The first two equations include the tax-variable lagged one year, but it is excluded
thereatter since it is non-significant at the 0.05 level. Neverthless, other variables
too are non-significant but they are retained for reasons of comparisons with si-
milar studies. '

The first four versions use the variables suggested by K-M, except the inven-
tory-to-sales ratio for which no information exists. In equation (5) an employ-
ment variable E is introduced, which is defined as E =1-U, where U is the
unemployment rate. Such a variable has alsc been introduced by Cragg, Harber-
ger and Mieszkowski but for a different reason; basically, they wanted to show
that the causal connection is between the level of demand and profits rather
than profits and taxation. But such a characteristic does not seem to be present
in the present case. E was added to check whether it improves the explanatory
power of the model. It comes up, however, with an insignificant coefficient.

Then, in equations (6), (7) and (8) the variables J and G are substituted by B,

T
i. e., the budget deficit or surplus, defined as B = G—J— GNP Such a formu-

lation is advantageous in view of the limited number of observations and, in fact, it
comes up with a significant coefficient. Equation (8) might be viewed as our
“preferred” version from a purely statistical viewpoint rather than meaningfulness
of results.

The tax coefficient appears with a negative sign which is difficult to interpret.
The formulation of the model, of course, is such that the shifting degree cannot
be ascertained by merely looking at the size of the tax coeff icient, as it is the case
with Model A. A shifting measure here should be provided by the ratio (Fgt—
F'() /ZtFet, which reduces to a, [Fgi when the lagged tax variable is eliminated from
(30). We are not computing however such a measure given the difficulty of inter-
preting a negative number from a shifting point of view.
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It has been argued by Agapitos that a negative tax-coefficient might be explai-
ned by what he calls “‘unsuccessful’ shifting. That is, firms may try to shift the burden
by increasing prices, but this may lead to a reduction of sales, as long as the demand
is not perfectly inelastic, and a corresponding reduction of profits. This inter-
pretation, we think, does not hold here. Basically, the denominator of our depen-
dent variable is GDPs, so that a reduced demand would also be reflected in GDP.
Moreover it is not clear why “forward shifting’ is the only possibility.

A more likely explanation may, in our view, be sought in the frequent changes
in the exemption rates, almost always in an upward direction. This policy which,
combined with other concessions, was pursued as a means of encouraging reinve-
stment of profits led to increasingly smaller tax-rates and correspondingly
higher profits. This negative relationship seems to be much stronger than the
positive, in the case of shifting, or zero, in the case of no shifting, relationship
and hence the net result is again a negative figure.

As a consequence, the tax coefficient gives in no way indication about the
shifting-degree of profits-taxation. It is the resultant of different components,
each with differing strength. “Correction’ of the data, in order to isolate these two
separate forces, cannot be undertaken because it is impossible to distinguish be-
tween deductions and exemptions (in the non-taxable income).

But a more serious objection relates to the methodology itself which attributes
statistical rather than purely economic significance on the variables. From such
a point of view, the criticism referred to earlier applies in full. In other words, it
is difficult to interpret the tax-coefficient in terms of shifting measures, when the .
underlying model is not derived from an explicit structure describing the wor-
king of the economic system.

Most of the non-tax variables used in the model seem to have little a priori
justification and do not resemble variables such as sales and costs which are em-
ployed by numerous econometric models to explain profit movements. Under the
circumstances, an international transfer of the model is entirely unjustified, as the
application of the model to Greece has shown.

Nevertheless. K-M’s work should not be dismissed as worthless. In reality,
these authors have offered a valuable service in the incidence literature. They were
among the first to show that precise shifting measures should result through appli-
cation of econometric techniques. What, instead , they overlooked was the need
for a proper theoretical framework.

The reassessment of the shifting literature as well as the illustrative paradigm
have taught us an important lesson. Both approaches, i. e., the general equilibrium
theorizing and the econometric approach, have merits and demerits. But they are
incapable, when taken in isolation from each other, to quantify the shifting pro-
cess precisely. General equilibrium models end up with a set of highly general qua-
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litative statements; and econometric techniques deserve credibility only if a proper
theoretical framework underlies the empirical findings. Therefore, it is our strong
feeling that a successful combination of the two methods is the best way to tackle
incidence questions.

NOTES
1. Both production functions are supposed to be homogeneous of the first degree so
a; , which might also figure in (23), results as a residual.

2. In fact most studies postulate for simplicity linear functional relationships between the
endogenous and predetermined variables.

3. The models used by Dusansky [1972], Dusansky and Tanner [1974a] and Agapitos [1976]
represent notable exceptions.

4.We notice by the way that the non-linearity problem has only been faced with regard to the
profits tax in the context of an either rate-of-return equation [K-M; Gordon, 1967] or a price
€quation [Moffat, 1970].

5. Harberger’s assumption about the way the public sector spends the tax proceeds makes
general equilibrium also cast in terms of a budget incidence approach.

6. Criticism along these lines was also expressed by Goode [1966] and Slitor [1966] who in-
troduced the ratio of actual to potential GNP to account for demand changes. Such an addition
decreased the estimated degree of shifting. Cragg, Harberger and Mieszkowski [1967] added an
employement variable with the effect of making the tax variable insignificant.

7. Lianos and Prodromides [1974] calculate profit income (on a personal income basis) in
the same way, but they exclude income from unincorporated enterprises, because of its labour
component.

8. Non-profit income in the above sense varies between 10 and 20 percent.

9. Jt includes here government transfer payments. Moroeover, Z represents here the ratio
(T /TIy).

REFERENCES

AGAPITOS, G., 1976, “Inflationary Effects of Profits Taxes with Reference to the U. K. Manu-
facturing Sector’, Finanzarchiv, No 2.

AULD, D. A. L., 1974, “The Impact of Taxes on Wages and Prices’, National Tax Journal, March.

BALLENTINE, J. G. and L. ERIS, 1975, “On the General Equilibrium Analysis of Tax Incidence’,
Journal of Political Economuy, June.

BURROWS, P. and HITIRIS, 1972, ‘Estimating the Impact of Incomes Policy’, Bulletin of Econo-
mic Research, May.

BRITTAIN, J. A., 1972, The Payroll Tax for Social Security, Brookings Institution, Washington.

BRUCE, C. 1975, ‘The Wage-Tax Spiral : Canada 1953-70°, Economic Journal, June.

CRAGG, G., A. C., HARBERGER and P. MIESZKOWSKI, 1967, ‘Empirical Evidence on the
Incidence of the Corporation Income Tax’, Journal of Political Economy, December.

DAVIS, J. M., 1972, ‘An Aggregate Time-Series Analysis of the Short-Run Shifting of Company
Taxation in the U. K., Oxford Economic Papers, No 2.

45



DUSANSKY, R.. 1972, ‘The Short-Run Shifting of the Corporation Income Tax in the United
States, Oxford Economic Papers, November.

DUSANSKY, R. and J. E. TANNER, 1974, “The Shifting of the Profits Tax inCanadian Manu-
facturing’, Canadian Journal of Economics, February.

FELDSTEIN, S. M., 1974, "Tax Incidence in a Growing Economy with Variable Factor Supply’,
The Quarterly Journal of Economics., November.

GOODE, R., 1966, "Rates of Return, Incomes Shares and Corporate Tax Incidence’, inKrzyzaniak
M. (ed.) : Effects of Corporatin Income Tax, Detroit.

GORDON, R. J. 1967, "The Incidence of the Corporation Income Tax in U.S. Manufacturing,
1925-62°, American Economic Review, September.

GORDON, R. J., 1971, ‘Inflation in Recession and Recovery’, Brookings Papers on Economic
Activity, No 2.

HARBERGER, A. C., 1962, ‘Incidence of the Corporate Income Tax’, Journal of Political Eco-
nomy’, June.

JOHNSTON, J., and M. TIMBRELL, 1973, ‘Empirical Tests of a Bargaining Theory of Wage
Determination’, The Manchester School, June.

KILPATRICK, R. W., 1965, “The Short-Run Forward Shifting of the Corporation Income Tax’,
Yale Economic Papers, Fall.

KRZYZANIAK, M. and R. A. MUSGRAVE, 1963, ‘The Shiﬁing of the Corporation Income
Tax’, Johns Hopkins, Baltimore.

LAUMAS, G. S. 1966, ‘The Shifting of the Corporation Income Tax-A Study with Reference to
Indian Corporations’, Public Finance, No 4.

LEVESQUE, R. J. 1967, "The Shifting of the Corporate Income Tax in the Short-Run’, Studies
of the Royal Commission on Taxation, No 18, Ottawa.

LIANOS, T. and K. PRODROMIDES, 1974, Aspects of Income Distribution in Greece, Center
of Psanning and Economic Research, Athens.

McLURE, C. E. Jr. 1970, ‘Tax Incidence, Macroeconomic Policy, and Absolute Prices’, Quar-
terly Journal of Economics, May.

MCcLURE, C. E. Jr. 1975, ‘General Equilibrium Incidence Analysis: The Harberger Model after
Ten Years’, Journal of Public Economics, Aqpril.

MENIL De G., 1974, ‘Aggregate Price Dynamics’, The Review of Economics and Statistics, May.

MIESZKOWSKI, P. M. 1967, “On the Theory of Tax Incidence’, Journal of Political Economy,
June.

MIESZKOWSKI, P. M. 1969, "Tax lncidencc'. Theory : The Effects of Taxes on the Distribution
of Income’, Journal of Economic Literature, December.

MOFFAT, W. 1970, ‘Taxes in the Price Equation: Textiles and Ruber’, Review of Fconomics
and Statistics, August.

OAKLAND, W. H. 1972, “Corporate Earning and Tax Shifting in U. S. Manufacturing, 1930-
68’, Review of Economics and Statistics, August.

PROVOPOULOS, G. 1977, Incidence Effects of the Greek Fiscal Structure: Some Theoretical and
Empirical Aspects’, Ph. D. Thesis, University of Essex.

ROSKAMP, K. W. 1965, ‘The Shifting of Taxes on Business Income: The Case of W. German
Corporations’, National Tax Journal, September.

46



SLITOR, R.E. 1966, ‘Corporate Tax Incidence: Economic Adjustments to Differentials Under a
Two-Tier Tax Structure’, in Krzyzaniak, M. (ed.), Effects of Corporation Income Tax,
Detroit.

SPENCER, B. G. 1969, "The Shifting of the Corporation Income Tax in Canada’, Canadian Jour-
nal of Economics, February.

VANDENDORPE, A. L. and A. F. FRIEDLEANDER, 1976, “Differential Incidence in the Pre-
sence of Initial Distorting Taxes’, Journal of Public Economics, October.

VROMAN, W. 1974a, ‘Employer Payroll Tax Incidence: Empirical Tests with Cross-Country
Data’, Public Finance, No 2.

VROMAN, W. 1974b, ‘Employer Payroll Taxes and Money Wage Behaviour’, Applied Economics,
December.

47



	Image00031
	Image00032
	Image00033
	Image00034
	Image00035
	Image00036
	Image00037
	Image00038
	Image00039
	Image00040
	Image00041
	Image00042
	Image00043
	Image00044
	Image00045
	Image00046
	Image00047
	Image00048
	Image00049

