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A Numerical Expasition of the Harberger Model 
of Tax and Expenditure Incidence 

Arnold Harberger' s development of a general equilibrium mathematical 

model of corporate tax incidence was a major contribution to understanding 
1 

how t h f s  particular tax may affect incone distribution." The extension of 

Harberger's methodology by others to the ex=.ication of the incidence of a 

variety o f  other taxes and tax and expenditure situations comprises a graw- 

ing body 0 5  literature, by common practice now referred to under the gen- 

oral heading of  the Harberger model.2 While an tncreasing number of people 

work with this model, or at least understand it, they would constitute a 

minority among those interested in budgetary incidence. Due to its math- 

ematical formulation, the model remains largely inaccessible to those who 

have not had advanced training in economic theory as well as those un- 

accustomed to using differential calculus. The purpose of this paper is to 

present some simple algebrzic and numerical examples in the effort t o  make 

%he first formal presentation of the rnodel was A. C. Eiarberger, 
"The Incidence of the Corporation Incorce Tax," Journal of Political Economy, 
Vol. 70 (June, 1962), 215-240. 

2hong the most important extensions of Harberger ' s original 
model are P. Hieszkowski, "On the Theory of Tax Incidence," Journal of Polit- 
ical Economy, Vol, 75 (June, 1967), 250-262; and C.E. EcLure, Jr., "Tax 
Incidence, Macroeconomic Policy and Absolute Prices," Quarterly Journal of 
E~onomics, Vol. 82 (May, 1979), 254-267; "The Theory of Tax Incidence with 
Imperfect Factor Elobillty," Finanzarchiv, Vol. 30, No. 1 (2971), 27-48. 
This literature is surveyed in C.E. NcLure, Jr., "General Equilibrium Inci- 
dence Analysis: The Harberger Fodel after Ten Years," Journal of Public 
Econamic s , forthcoming. 
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t h e  important insights of t h e  Karberger model available t o  a wider  reader-  

ship,  

Oor goal i s  t o  i l l u m i n a t e  t h e  inner  workings of the Harberger model i n  

the s imples t  possible fashion. We b e l i e v e  that a s e t  o f  numerical and 

algebraic i l l u s t r a t i o n s  offers the best expos i t iona l  means of achieving this 

a i m .  Through them we attenpt t o  show clearly t h e  economic factors and 

p r i n c i p l e s  which combine tc determine t a x  and expendi ture  incidence i n  the 

Rarberger model. However, s u b s t i t u t f n ,  lumerical examples for more rigorous 

mathematical a n a l y s i s  i s  no t  costkess .  W e  are confined t o  a numerically 

tractable special  case of the  Rarberger nodel which does i n j u s t i c e  t o  the 

wide range of situations to which t h e  model can be appl ied.  That i s ,  

analyzing the  incidence of a t a x  on corpora te  income, a t a x  on a l l  income 

fro= c a p i t a l  (a p roper ty  t a x ) ,  s e l e c t i v e  and genera l  cosd~odi ty  t a x e s ,  and 

t h e  incidence o f  government expendi tures ,  we make s p e c i f i c  assumptions 

about the nature o f  product ion and consumption f o r  t h e  sake o f  mathematical 

convenience. These assu~ptions p e r m i t  us t o  deal s e q u e n t i a l l y  w i t h  a gen- 

e r a l  equ i l ib r ium model o f  t he  economy btlt  l i m i t  file generaliry of t h e  

r e s u l t s  i n  some cases. Less restrictive assumptions r e q u i r e  solving non- 

l i n e a r  sirnultaneous equ? _ions .  The full f l a v o r  o f  the Harberger model 's  

versatility can be apprecia ted by no t ing  it is p o s s i b l e ,  though inconven- 

i e n t ,  t o  r e l a x  any of  our  specific assumptions about economic s t r u c t u r e .  

We poin t  to some of t h e  major differences i n  the analytica?. outcome i f  some- 

what d i f f e r e n t  assuxtptions are made. We do t h i s  i n  a r d e r  t o  prevent the  

conclus ions  i n  a s p e c i a l  case from being accorded undue importance. 

There i s  nothing novel about the  conclusioas we reach i n  analyzing a 

spec ia l  c a s e .  I n  the case of the corpora te  income tax  t h e s e  p a r t i c u l a r  



results have been discussed before by Harberger, among others, in his 

original a r t i c l e  on tbe subject. Since our concern is with enhancing com- 

prehension of the economic processes that generate these results ,  we make 

no apology for our reliance on a special case as a device for illustrating 

the Harberger mechanism of long-run tax shifting. If our presentation of 

this matter is any improvement over what Harberger has already offered, it: 

is mainly in our explanation o f  how the real income of different income 

groups is affected by changes in the cost of purchasing different carnod- 

itias. We have put more emphasis tkan Harberger originally gave on the 

side of the uses or disposition of income in determining tax incidence. We 

also demonstrate how t a x  incidence is a function of changes in  relative 

prices rather than changes in the absolute price Level, In other words, we 

are able t o  show that changes in the distribution of real income, i.e,, the 

incidence of the tzax or expenditare, are independent of how a tax may affect  

an index of the  absolute price level. Woreover, we extend Harberger's method 

of numerical analysis to other taxes and to the expenditureside of the budget. 

1. Assumptions of the Ar?.z!ysis 

The theoretical incidence of any tax or expenditure is highly sensitive 

to what i; assumed about the competitive nature of the economy and the rele- 

vant t i m e  period for adjustment to the imposition of taxes. In the Harberger 

model the econcrmy is assumed to be comprised of two competitive sectors 

which between them fully employ the fixed mounts of capital and labor. Fac- 

tor prices are assumed to be suff ic ient ly  flexible t o  insure the £1,111 employ- 

ment of each factor. Cornpetftion prevails in bath product and factor narkets 

and prevents the emergence of pure profit  in either sector and (so long as 



both factors are pe r fec t ly  mobile) t h e  divergence of factor p r i c e s  

between sec tors .  After the intxoduct icn of a government budget, enough 

t i m e  elapses t o  permit f ac to r  markets t o  achieve the  competitive cutcome 

of equality of after-tax returns f o r a l l  f a c t o r s  i r r e spec t ive  of where they 

are e~ployed.  'fiis period of t i n e  def ines  the long run i n  economic analysis 

and is dis t inguished from a short-run sftuztior; i n  which factor mploy- 

ments are temporarily fixed f o r  a sector .  The possibility t h a t  t he  t o t a l  

supply of a factor may change i n  response to taxation is  ignored through- 

out the analysis .  That i s ,  a tax  on t he  earnings of capital i s  assumed to 

have no effect on s2viags rates just as a tax on 1,abor income is assumed 

to exert no influence on hours or days of work. I£ these  l a t t e r  assump- 

t i o n s  are not s a t i s f i e d  i t  can be shown that in general in.the long run a 

tax on any f ac to r  will reduce the future earnings of  both fac tors .  
1 

To facilitate exposi t ion,  the  following nota t ion  i s  introduced: 

a) X and Y denote the levels of output in the economy's two sectors. 

b) K and L represent ,  respect ively,  the  total amounts of c a p i t a l  and 

labor  l z ;  the e c ~ a ~ m y .  is the amount of capital em?lo:ied in the prrtdnc- "x 
tior o f  output X and so forth for 5 ,  LX and $. 

- 
'=ax incidence i n  a growth concert has been analyzed by M. Krzy- 

zaniak, for  example, i n  "The Long-run Burden i n  a General Tax on P r o f i t s  i n  
a NeoclassicaI World," Public Finznce, V o l .  22, No. 4 (19671, pp. 472-492. 
It: should be noted that t he  Ffarberger model is  "long-run" in t h e  sense in 
which economists usually use ther term, namely t o  refer t o  a t i m e  span 
adequate f o r  factor flows t o  equalize net factor payments to mobile factors. 
Because the Harberger approach does not  consider effects on capital accum- 
ulation, Krzyzanfak has preferred to label its t h e  period the " in t emed ia t e -  
run." The case in which one factor i s  immobile between s e c t o r s  is considered 
b r i e f l y  i n  footnote  2, page 20. 



c )  PX and Py stand fo r  the output p r i c e s  of  X and Y confront ing con- 

sumers i n  the  market. 

i s  t h e  p r i c e  (cost) of c a p i t a l  t o  F-ntrepreneurs i n  indus t ry  X 

when a t a x  i s  lev ied  on t h e  income of c a p i t a l  i n  X, The net  o r  after-tax 

price of c a p i t a l  received by a l l  c a p i t a l i s t s  i n  the long run is P where 
K ' 

(I-tm) and P = ? , i f  only a tax t i s  appl ied t o  t he  gross 
Ky KX 

earnings of  c a p i t a l  i n  X, The price of  labor  i s  represented by P and, i n  L 

t h e  absence o f  spec i a l  t axes  on labor income, labor  is assumed t o  be s u f f t -  

c i e n t l y  mobile tc earn  the  same wage i n  different: employments so t h a t  

- - 
P~ 

(e) Z denotes the level of net nat iona l  product i n  t he  economy. It is  

assumed t o  be fixed i n  nornfrizl (money) terms throughout t he  f i r s t  s i x sec t ions .  

Two o ther  spec i a l  f ea tu re s  of no ta t ion  meri t  some discussion. F i r s t ,  

s i nce  our ob j ec t ive  i s  t o  analyze changes i n  incone d i s t r i b u t i o n  and economic 

e f f i c i ency  i n  response t o  var ious  types of t axes  we use primes t o  denote 

a f t e r - t a x  values of the preceding variables, Thus X1 and P ' measure t h e  I 

output  levei and p r i c e  of  connodity X a f t e r  t h e  economy has made i t s  compet- 

i t i v e  adjustments  t o  the imposition of a tax. Second, it i s  usefu l  and non- 

restrictive t o  assme t h a t  the u n i t s  i n  which f a c t o r s  and output are meas- 

ured can be defined i n  such a way t h a t  a l l  p r i c e s  a r e  i n i t i a l l y  equal t o  

unity. That is ,  PX = Py = P = P = I before taxes  are imposed. This 
K L 

harmless convention allows one to  use interchangeably physical  and value 

terms for f a c t o r s  o r  output i n  t h e  i n i t i a l  no-tax s i t u a t i a n .  

A p a r t i c b l a r  technology i s  assumed to  l i n k  the  employment of f ac to r s  t o  

t h e  l c v e l  of output  i n  each sec tor .  Each sec to r  is  assumed t o  be character- 



i z e d  by a Cobb-Douglas production function. This means that t h e r e  are 

constant  r e tu rns  to  sca l e  i n  each activity and t h a t  i n  each sector each fac; 

tor receives a f ixed fract ion of t h e  value of t he  s e c t o r ' s  output inc lus ive  

of any factor taxes thar may be levied.' (Factor income shares are allowed 

to d i f f e r  between sectors.) Thus production relations are described by 

the following s e t  of equations: 

( 4 )  5 p  = (1 .- 9) y p , &ere o, and (1 - a), and 8 and (1 - 8) are the 

LY Y 

respective income shares of  capital and labor i n  the two sectors .  It perhaps 

bears enphasizing a t  the outset that i c  i s  mainly this Cobb-Douglas spec i -  

ffcation of production and a similar assumption about consumption tha t  con- 

fine us t o  dealing with a special case of the Harberger model. 

I This Cobb-Do~glas m ~ d c f  of the economy borrows generously from 
Warbergerrs awn attempt to simplify the explanation 3f corporate tax inci- 
dence. See A.C. Harberger, GJ. G. and "Taxation: Corporation Income 
Taxes," International Encyc;cpedla of the Social Scietzces, Vol. 15 (1968), 
~ p .  538d.45. The two Cobb-Douglas production funct ions can be wr i t t en  as 

Competition i n  both product and factor markets insures t h a t  psofit-maximizing 
firms w i l l  employ each fac tor  up t o  the poin t  where the market price of  t h e  
f a c t o r ,  inclusive of tax, is eqnal t o  i t s  marginal contribution t o  the value 
of output. This p r i n c i p l e  defines the  demand for factors of production in  
each sector. Equilibrfum capital employment i r k  sector X is given by 
P* = PX X / X ,  where i s  the marginal product of capital i n  producing 
5 

output X. Carrying out  the indicated Gifferen t ia t ion ,  it Is e a s i l y  estab- 
lished thar %P"c = cYXP , as s t a t e d  i n  equation (I). Si-milarly, from the  

% 
other factor demands we hsve equations (2)-(4). The constancy of relative 
factor shares results f rom what e-onomists call a unitary e l a s t i c i t y  cf 
factor substitution. 



Another special. and 'Liniting assumptian i s  used to describe the 

behavior of cansuners. Analogous to the production side of the economy the 

utility or preference functions of all participants in the economy, includ- 

ing governnents, are assumed to be Cobb-Douglas in nature but not the same 

for everyone. In concrete terms this means that irrespective of the level 

o f  private incomes and the configurstion of relative prices for the two 

commodities, total expenditures on one gocd in the economy are assumed to 

comprise the same constant fraction o f  incone.' C6modity demand functions, 

there fore, take the fom.: 

( 5 )  XPX = C (XPX + YPy) and 

( 6 )  YPy = (1 - C) (XPX f YP ) ,  where C is the aggregate average pro- 
Y 

pensity to spend on good X. 

Frcm equations (I)  - (6) we can see just how restrictive is the assump- 

tion that both production zrd utility functions are Cobb-Douglas. Substitut- 

ing from equations (1) and (2) into equation ( 5 ) ,  we obtain the following 

results: 

= a C (XP L Y Py ) , and X 

I In the jargon of economics, these demand functions imply a unitary 
price and income elasticity of demand for each commodity. For example, 
either a 5 percent reduction in the relative price of X or a 5 percent in- 
crease in total income will stimulate the overall demand for X bjT 5 percent. 
Although these ~~nctions constrain the responses of consumers in this way 
they have enjoyed some success in empirical work. See, for example, R. Stone, 
"Linear Expenditure Systems and Deaand Analysis: an Application to the 
Pattern of British Dema~d," Economic Journal, Vol. 64 (19541, pp.511-27. 

A t  a high level of aggregation, such as that used in our numerical mode!., 
consumer substitution may occur mainly within rather than between broad 
expenditure categories. ~f so, our spending assumption may not be an 
unreasonable one. 



Similar  s u b s t i t u t i o n s  from q u a t i o f i s  (3) and (4) i n t o  equation (6) produce 

s i ~ i l a r  expressions. The crucial point  i s  t h a t ,  given the t h r ee  Cobb-Douglas 

assumptions, t h e  payments t ha t  one fac tor  rece ives  i n  one industry c o n s t i t u t e  

a fixed f r a c t i o n  of t o t a l  na t iona l  expenditures on t h e  two products. This 

outcome r e s t r i c t s  the gene ra l t t y  o f  the  theoretical r e s u l t s  presenred here ,  

but i t  a l s o  makes i t  f ea s ib l e  t o  der ive  r e s u l t s  f-sr t h e  numerical examples 

?resented below. As noted e a r l i e r ,  we indicate at several poin ts  how 

r e s u l t s  are  affected by r e l axa t ion  of  t h e  Cobb-Douglas assumptions. 

But, before  proceeding t o  t he  presen ta t ion  of n m e r i c a l  examples, 

i t  mfght be worthwhile t o  note  t h a t  t he  usefu lness  of Cobb-Douglas r e s u l t s  

may not  be qu i t e  a s  l imi ted  as i t  a t  f i r s t  appears, F i r s t ,  there i s  sub- 

s t a n t i a l  evidence t h a t  productf on may be qu i t e  near ly  ~obb-Douglas,  Second, 

i n  his o r i g i n a l  a r t i c l e  (p. 234), Harberger shows t h a t  for a wide range of 

r e a l i s t i c  values of the v a r i o u s  parameters i n  t h e  more general mathematical 

formulation of h i s  model, the  results may not  d i f f e r  much from those i n  

the Cobb-Douglas case. 

In  analyzing t h e  distributive impact of  a p a r t i c u l a r  tax we assume that 

t he re  a r e  no taxes  and no government i n  the i n i t i a l  s i t ua t i on .  (Othcrwise 

one i s  imp l i c i t l y  analyzing the i n t e r ac t i on  of  a t  least two taxes o r  t h e  

presence of  a tax package.) On the expendtture s i d e  of  t h e  newly imposed 

budget  governments a r e  assumed i n  the f i r s t  eight sections to spend their  

tax revenues i n  a d i s t r i b u t i o n a l l y  neu t r a l  manner, This means t h a t  when 

p r i v a t e  demand dec l ines  on account of tax?,efon, publ ic  demand for the  two 

goods i s  assumed t o  exec t ly  replace t h i s  l o s s  of  p r iva t e  demand, 6 

 h he quest ions of d i s t r i b u t i o n a l l y  neutral expenditures and the 
problems uosed by ore-ex is t ing  taxes  a r e  discussed i n  the survey by McLure 
mentioned above and i n  the literature discussed chere. Moreover, the i nc i -  
dence of non-neutral expenditures is t l e  sukject of section 9 below. 



2. The Numerical Structure of the  Economy 

Certain national income concepts need t o  be sa t i s f i ed  for a consistent  

numerical model of our tw-sec to r  ecanomy. One requirement i s  that the 

value of output: i n  each sector add up t o  the sum of factor payments and that 

the  sum of sectoral  product ion (or value-added) equal national income. 

These statements about where and how earnings occur refer to the sources of 

income. An additional constraint i s  that the total income received by 

owners of labor and capital be exhausted in the expenditures made on the t w o  

commodities and tha t  the sum of expenditures on e i ther  good equal the t o t a l  

value of production of that  good. These statements on how incone i s  spent 

refer to the uses of income. 

The equations below and Table 1 express the assumed behavior of pro- 

ducers and consumers on which our examples are based and embody the  assump- 

t ions  set forth i n  the preceding section: 

The f i r s t  expression views national incme Z fron the side of the uses of 

income while the  second and third focus on the slde of the sources of  income. 

National product equals e l the r  t o t a l  outlays on the two goods or t h ~  sum of 

net payments t o  cap i ta l  and labor i n  both sectors plus the tax revenues gen- 

erated by a tax on capi ta l  income i n  X i f  t ha t  is the only tax  i n  the economy. 

In our hypothetical two-sector economy the sources of income a r e  as 

shown in p a r t  l a  of  Table 1. National income is $2400, one half of wbich i s  



TA3LE 1: Sources aid Uses of Incme 

la. Sectoral source or' capital and labor incame 

Factor Sector (value of output) 

X - x Total Factor Income 

Labor, L: 480 960 1440 

Chpital, K: 7 20 

Total Oat3ut 1200 

lb. Distribution of expenditures by factor group 

Consumer Group Commodity (value) 

X - P - 
1. Labor 720 7 20 

2. Capital-before t a x  480 480 

3. Capital-after tax 300 
Government-zfter t a x  180 

Total (1 f 2 or 311200 1200 

Total Expenditure 

Ic. First alternative expenditure pattern 

Consumer Group - Cormnodi ty (vaf ue) 

X - Y - Total ExpenZiture 

I. Labor 4 32 1 @08 1440 

2. Capital-before tax 768 192 960 

3. Capital-after tax 480 
Government-after tax 288 

Total (1 4- 2 or 3)1200 1200 2400 

Id. Second alternative expenditure pattern 

Consumer Group Conrmodi ty (value) 

X - P - Tot a1 Expenditure 

Labor-after tax 388.8 907.2 1296 

Capital-after tax 595.2 148.8 744 

Government 216 144 360 

Total 1200 1200 2400 



earned in each s ~ c t o r ,  Labor earns sixt.7 9trcent of tota l  income and cap- 

ital receives ths remainder. The production of X, compared to Y, is rela- 

tively capital intensive since the share of capital is larger i n  that sector. 

(a is . 6 ,  but p i s  only -2.) Alternative descriptions of consumer behavior 

are presentzd in  parts 3.b told of Table I, I n  ?art I b ,  each inc~me 

group (cap i ta l i s t s ,  workers, and governm~ntc) spends half its incomes on 

each good, In par t s  l c  and Ld recipients c; labor income spend larger pro- 

portions of their budget on commodity Y thaK either govsrnment or the recip- 

ients of c q i t a l  income. These two parts >artray identical consurapt5on 

patterns except that government, if i ts  expenditure i s  to exactly replace 

private spending, devotes 80 percent of its income to X i n  part le arid only 

60 percent to  X i n  part i d .  In both part5 labor channels 30 percent of 

its disposable income to expenditures on X *&ile the corresponding alloca- 

tion on the part of capi ta l  is 80 pbrcent. Given the assumed data of 

Table I ,  the stage i s  set for the analysis of iccidence i n  d i f f e r e n t  tar 

situations. 

3. A Tax on Capital i n  X 

I t  i s  instructive t o  begin with t h e  case of  a tax Levied on the income 

of capital  earned in only one sector of the economy. This case corresponds 

to the corporate income tax in which income earned by capital i s  taxed more 

heavily in one sector X than i n  the other (noncorporate) sector, As Har- 

berger has emphasized on a number of  occasions, the corporate income tax i s  

a discriminatory tax stxiking corporate source income more severely than 

cepi ta l  income in the noncorporate sector (comprised mainly of housing and 



I I 
agriculture). This  is true e ren a f te r  account is taken of  heavier property 

taxation in the noncorporate sector and the favorable capital gains treat- 

rnent of retained earnings i n  the corporate sector .  Even within the cor-. 

porate sec tor  the tax discr.irnina:es in favor of fins enjoying unusual tax  

preferences (especizlly petroleum) and against capital intensive activities 

and t h s e  firrils or industries whose capital structure bas a l o w  ra t io  

o f  debt LO equity ,  The point here i s  t h a t  the corporate incone t s x  i s  really 

a tax  on corporate eq~itv capital. We do not consider these dtstinctions 

as  they are not  central to  our story. 

Suppose a t a x  on capital incoae earned i n  sector X is introduced at 

the r a t e  o f  50 percent o f  the  gross price  of capital pa id  by entrepreneurs, 

The e f f e c t  of the t a x  is to reduce the net ilcorne received by owners of 

capital (stockholders) in industry X by $360 and t o  raise tax revences by 

2 
the same amount. With the initial sectoral allocation of capital the  net 

(after-tax)  price  of capi ta l  d e c l i n e s  immediately t o  S.53 in icdzstry X 

but rz~ains a; S1,CO in industry Y. Over time competitive capital narket 

instita:ions that cofinect users  and owners o f  capital w i l l  react to tbLs  

divergence in net returns by s h i f t i n g  relatively more of the  econorrry's 

capitai stock into the higher earning sector. Capital w i l l  flow frorn the 

taxed sector X t o  the  uncaxed sector Y u n t i l  the net  earnings of capita: 

are t h e  same Tn e+ch sector, This is the  long run s h i f t i n g  mechanism by 

which z +ax on only one employment o f  a factor a f f e c t s  the real incomes 

earned by t h a t  f e c t o r  throughout the economy, Since the net incone earned 
-- 

' s e e  Harberger, z. &., and "Efficiency Elfects of Taxes on 
Inco~e  from Capital," in M. Krzyzaniak, editor,  Effects of Corporation Tn- 
come Tax (Detroit: Wayne State University Press, 1966), 107-17. - 

'I 
L Because o f  the dual Cobb-Douglas assumptions, capital i n  X re- 

ceives a gross re turn  o f  exactiy $720, so Long as the nominal value of 



by all capttal falls to $600 ($960 - $360j and the econorny is endowed with 

950 units of capital, the net return to capi ta l  in both sectors i s  5 / 3  of 

a dollar in the new post-tax equilibrium. R sectoral reaLlocation of 

capital occurs until only 576 units of capital rernain in industry X ( 576 = 

S360 i $518) and there are 384 units of capital in industry Y ( 3 8 4 =  

$240 + $5/8). Of course, the gross return to capital in inOustry X rises 

to 10!8 of a dollar. (The 50 percen t  tax applied to a gross return o f  

10/8 gives a net r e r u r n  of 5!8.) 
1 

These caLculations are s~fficient to determine who bears the burden of  

the tax on the side of sources of icco~e, Since  tax rece ipts  are $360 and 

t h e  net p r i c e  of 960 units of capital f a l l s  by 3 j 8 ,  or $360, the increase 

in tax receipts is exactly matched by a reduction i n  the income available 

net national product f s unchanged at $2,400. Reiaxation of the sssunpticns 
would modify this result once adjustment of the capital stock began. For 
example, if the e last ic i ty  of substitution in industry X vere less than 
unity, capital's share of the (unchanged) value of output of good X would 
rise in response to tax-induced capital outflows. Relaxation of the assurnp- 
tion that net national product is fixed i n  noai~s: terms at $2,400 is 
allowed in section 7. It is shown there that i n  a model such as this inci- 
dence depends upon movements in relative prfces, whfch are Fadependenr of 
movements in the nominal level of net national product, and not upon abso- 
lute prices, per se. 

'These results can also 5e estzbblished by s;ibstituting the com- 
modity demand expressions for XP and YPy in equations ( 6 )  and (7) and 

X 
forming the  ratio o f  these two equations. This srraighrforwirrd manipulati~n 

The higher the tax rate t the more capital will be driven out of the 
Kx 

taxed sector and the smaller K' X/K'y  will be. Initially Kd:$ = 3. in 

the new equilibrium position after the tax K' !Kty = (6;IO . 4 . 4) (2/10* 3 = i. 5 X 
and KrX= 576, K ' r  384. -1n the noncorvorate sector 384 P' - 240 or P '  - 5 / R  K- K- ?= 720 or P*%= 10/8. Thus rhe net p r i c ~  while in the  corporate sector 576*P* 

of capital in the two sectors has  fa1 ea to $5!8 w ile the gross price of 
capi ta l  in sector X has risen t o  $10/8. 



t o  r e c i p i e n t s  of c a p i t a l  income. Thus, on the  side of sources of income, 

c a p i t a l  bea r s  th e n t i r e  burden of the  corporate income tax and labor  none 

of it.' On the  o the r  hand, t h e  a l l oca t ion  and pr ice  of  labor a r e  un- 

a f f e c t e d  by t h e  t a x .  Since labor continues t o  rece ive  the same f rac t ion  of 

an unchanged na t iona l  income after the  t a x  is imposed, labor  incomes escape 

unscathed from the tax.  But t h e  mobil i ty  o f  c a p i t a l  insures that the cor- 

porate  income tax  i s  borne on the side of  the  sources o f  incone 5y 

owners of capital, not just those i n  the corporate  sector .  

That  the  t a x  i s  borne f u l l y  by c a p i t a l  on the s i d e  of sources of income 

does not nean that i t  causes no changes i n  incomes for consuners, This 

quest ion,  the incidence of the  tax  on the s tde  of the uses of  income, 

requi res  some knowledge of consumption pa t t e rns  and how re - l a t i b s  product: 

pr i ces  are al tered by t h e  tax, Since by assumption nat iona l  income i s  fixed 

a t  i t s  o r i g i n a l  l eve l  i n  the  a f t e r - t a x  s i t u a t i o n ,  i f  ona comodity in-  

creases i n  p r i ce  the  o ther  nus t  decrease i n  price.  Consumers who spend a 

r e l a t i v e l y  large proportion of t h e i r  income on the good which becomes m o r e  

expensive are made worse off. S i n i l a r l y ,  those consumers xho purchsse 

'This p a r t i c u l a r  r e s u l t  i l l u s t r a t e s  proposi t ions 9 and 10 in rhe 
o r i g i n a l  a r t i c l e  on t a x  incidence by Harberger t o  the  effect that c a p i t a l  
carries the  f u l l  burden o f  the corporate tax i n  a Cobb-Douglas world, ~t ~$11 
not hold i n  other  s i tua t ions .  Except i n  the Cobb-Douglas case, capital will 
always bear a l a r g e r  burden of  the t a x  on the sources s i d e  i f  the taxed 
sector i s  capital in tens ive  r e l a t i v e  to t h e  w.taxed sector. A Cobb-Douglas 
production u n c t i o n  implies t h a t  i t  is reasonably easy t o  substitute between 
f ac to r s  i n  production. F5xed f ac to r  proportions,  on the  cCher hand, nean 
there i s  no p o s s i b i l i t y  of  changing the composition of  capital and labor i n  
production. HarSerger ' s o r i g i n a l  paper on incidence established the follow- 
ing conclusions. If only the taxed sec to r  has fixed proport ions,  l abor  
( c a p i t a l )  loses more on the  side of  t he  sources of  income the more labor 
( c a p i t a l )  in tens ive  i s  the taxed sector .  However, i f  only the  untaxed sec- 
tor has f ixed factor proport ions capi ta l  must always be burdened by more 
than the  increase  i n  tax revenues, i.e., there  is  an income transfer from 
c a p i t a l  to labor i n  t h i s  case. 



relatively large amounts of the good which becomes less expensive benefit  

from this price reduction. These gains and losses to various consumer 

groups can be quantified through the use o f  the following equation for any 

income group : 

where R is real income and d e l t a s  ( ~ j i n d i c a t e  changes l a  var iab les .  This 

equation defines a change in a person's r e a l  income on the  uses s i d e  as ibe  

sun of the products o f  the gua:rtity of each c o m c d i t y  purchased i n  the new 

after-tax situation and the percentage change in the price of the commodity. 

It i s  essentially a Paasche index nunber formulation of  the change in the 

purchasing power of a doilzr o f  incone, Lt measures the change in the cost 

of a given consumption bundle, where that bundle consists of the items d i  f- 

ferent groups purchase in the post-tax equilibrium. It can easi ly  i e  shot~i; 

t h a t  the sum o f  the income gains and losses experienced by various consumer 

groups (including governments) is zero, L 

We have seen above that the cost of capital increases in sector X and 

diminishes i n  sector Y and the cost of  Labor i s  unchanged. Thus, the  cost 

and price of output will rise in X relative to Y. This shift in relative 

L Any index of the "cost of living" that relies on the use of 
fixed consumption weights in the current rather than the base period is c a l l e d  
a Paasche price index. Since each group of income recipients in the economy 
has a demand function of unitary price elasticity, tX - dPx . Substi trrting - - 

x1 px 

hP from this expression into the equation for C.R yields OR = AXP + QY? X P 11 X Y' 
For the economy as a whole increases in  the value of production of P must be 
counterbalanced by equal value reductions i n  the value of productfon of X 
if national income is una1,tered in s i z e .  A t  the aggregate level of the whole 
economy changes i n  rea l  incone on the uses of income side must necessarily 
sum to zero. O f  course, the excess burden of taxation I s  ignored through- 
out this paper, except in section 8. 



commodity prices w i l l  divert some consumer demand away from X as 

consumers s u b s t i t u t e  r e l a t i v e l y  l e s s  expensive Y for X i n  t h e i r  budgets, 

Consumers who strongly prefer corparate  sector products w i l l  therefore  l o s e  

and, a t  the same tise, a gain is  conferred on those who purchase primarily 

non-corporate output.  

New product p r i ce s  are found by dividing the constant  Level of 

expenditure on each product by the  new or  a f t e r - t ax  quant i ty  of output of 

the good. To ca l cu la t e  changes i n  output,  use i s  made of t h e  following 

supply re la t ionship :  

T h i s  expression says that the percentage change i n  t he  output of good X i s  

equal t o  the weighted average of the percentage change i n  the  two fnputs, 

where the weights (.y and (1-a) are the income shares of c a p i t a l  and labor  i n  

the value of good x.' This re la t ionship  holds fo r  any productton process 

displaying constant re turns  t o  scale ,  as long as competition preva i l s  i n  

fac tor  and product markets. Inser t ing  the values, from the solution we have 

obtained thus fa r  i n t o  the supply equation, we  see that AX/X = .6(-144)/720)= 

-.12, so X' = X( -88 ) and X' = 1056. The analogous result fo r  Y i s  

8Y/Y = .2(144/240) = .12 so Y' = Y( 1-12)  and Y 1  = 1344. 

'Any production function, w i t t e n  as X = F(K,L), which possesses 
the  property o f  constant r e tu rns  to  scale can be expressed in first di f fer -  
ences as AX = f AK + f AL where $, f are the  marginal products of  c a p i t a l  

K L 
and labor  respectively: Rewrtting this expression gives 

- = -  AK L' if factor  markets are cmpetirive, the terms 
X X K X ' L  

- f -  - 

f ~ K  - 
X and - '" can be identified as the  inconie shares of capital and labor, 

X 
which together  sum t o  one. 



With this information ia hand new product prices are discovered to be 

P;[ = 1200/1056 = 2 5 / 2 2  and P' = 1200/1344 = 25/28. Percentage price Y 

changes are AP = 3/22 and APy = 3/28. Forming the relative price ratio 
X 

Pi /P; = 28/22, we see that the price o f  good X has rtsen with respect t o  

the price o f  Y by 27.27 percent. 

The average propensity t o  consurne i s  defined as the ratio of tht con- 

sumption of a good to  a consumer's to ta l  income. In the unlikely event that 

all consumers had identical average propensities to consume good X, the shift 

in relaFive product prices  would have no redistributive consequences. This 

resul t  i s  eas i ly  demonstrated by referring to  portion lb of Tzble 1 which, 

because of our constant -share expenditure assumptions, exhibits both the initial 

and post-tax consumption expenditure patterns, For each group physical pur- 

chases in the post-tax situation are 22/25 as Large as dollar expenditures for 

good X (because P' = 25/22) and are 28/25 as lzrge for good Y (because P-'.= 
X x 

25/28, Using this result and the equation for 3R the redistribution nf 
C? 

real  income on the uses  i s  calculated as: 

If each income group and governments h a ~ l  the sane average spending pattern 

L 
there is no redistribution on the side of uses of income. 

Alternatively,  t h e  impact on incone distribution o f  changes in relative 

prices occurring in the context of different spending patterns can be assessed 

by supposing we have t h e  alternative consumption p r o f i l e s  given in section lc 

'1t should be noted that: this result occurs because a l l  consumr 
groups have the same average propensity to consu-e good X ( i n  this case, L/2), 
and not because that comnon average propensity happens to be 1/2. 



of Table 1. In that case, the following changes i n  income appear on the 

uses side: 

Both cap i ta l i s t s  and the government are harmed by t h e  rise i n  the re lat ive  

price o f  X since they a te  heavy consumers of this  good, Labor, on the other 

hand, benefits from the f a l l  in the price of Y, t he  good which labor consumes 

rlisproportionately. A reversal i n  these preference patterns would, of course, 

reverse these particular results. If we stay with these particular resul ts  a 

table can be constructed t o  indicate for each fzctor group and the government 

the incoae gains and losses which ar ise  on both the sources and uses side of 

income, and i n  total:  

G r o q  Sources 

Capitalists -$360 

Workers -0- 

Government $360 

Uses Tot a1 

-$43.20 -$403.20 

$69.12 $ 69.12 

-525.92 $334.05 

We see that capita l i s ts  lose $43.20 in their capacity  as consumers, over 

and above the $360 loss on the side o f  sources o f  income. Similarly, labor, 

which suffers no loss on the sources s i d e  actually gains on the uses side. 

Section 7 shows that the change i n  real income experienced by any group, 

though not i ts  dfvision between the sources and uses sides, i s  insensitive 

t o  movements in  the absolute price level .  Finally,  note that the government's 

loss on the side of the uses of income occurs because tts $360 in tax receipts 

i s  actually worth $25.92 less than i f  the revenue had been r a i s e d  in  a way 

t h a t  did not raise the price of good E, the goes i t  prefers, re la t ive  t o  the 



price of good Y, the good it buys in smaller proportion than the private 

sector. 

4. A Tax on All Uses of Capital 

Consider the outcome if a tax rate af 3/8 or 37.5 percent is imposed 

on the gross income earned by capital services everywhere in the economy, 

including the imputed net rental income of homeowners. This t a x  vould gen- 

erate government receipts of $360 (on a base of $960) and keep tax revenues 

the same as they were when only a tax on corporate source capital incorne 

was 1zvied.l In such a case the net return to cepital falls inmediately i.3 

5/8 or $.625 per unit. Since capitalists earn this return no matter where 

the i r  capital i s  employed, this is the equilibrium net price  o f  capital, 

with the gross price or cost of capital unchanged. Therefore, no competi- 

tive pressure emerges for an intersectoral reallocation of factors and out- 

put is unchanged in both industries. Moreover, since neither the cost of 

labor nor the cost of capital is affected by the tax, product prices exper- 

ience no change. A11 that happens is that capitzl bears the entire burden 

of the tax. A general tax on capital is neutral and quite unlike a selec- 

tive tax on capital in X, which induces capital to move fro= the taxed to 

the untaxed industry, raises the relative price of the taxed good, and 

causes the amount purchased of the taxed sector's product to f a l l  and t h a t  

of the untaxed sector to rise. Both taxes have identical effects on the 

sources side, but the selective tax  induces capital flows and provokes a 

redistribution on the side of the uses o f  income, whereas the general tax 

on capital does not. 

1 
It should be noted that strictly speaking government revenues 

are not the same in real terms in the various cases  we examine, although 
.:@venues are $360 in each case (except in section 7), due ~o the governmentt s 



The neutrality of a tax on capital income earned in all of capital's 

employments is a robust result which, with few exceptiofis, would be true 

no matter what was either assumed or established about the structure of 

the econoaryls production and consumption activities, By the same line of 

reasoning a general tex tt~at is levied on all sources of labor income would 

be borne entirely by labor. Thus, for example, the nearly comprehensive 

coverage of the U. S. social security tax makes it highly likely that this 

t a x ,  including the portion contributed by @~loyers, is paid for eatirely 

by reductions in labor income. 

The property tax in t h e  United States has many at tr ibutes  of a general 

tax on capital inc0mes.l It strikes the income from all £oms of land and 

capital, and, to the extent it is applied ar uniform rates, closely resenbles 

a general tax. In fact, of course, the property tax  is not a uniform rate, 

nationwide tax. It i s  levied at varying rates by the over 70,UWO state and 

local tax jurisdictions that administer it. However, thks diversity can be 

encompassed by considering property taxer to be composed of two parts.2 The 

gains and Losses on the uses side resulting from tax-induced shifts i n  rela- 
tive prices .  This minor complication is ignored. 

I. Although the tax is levied on the asset value of a piece of prop- 
erty i t  is possible to convert this tax into an equivalent t a x  on the in- 
come from the property through the use of simple discount formulas. For 
example, if property worth $100 earns $10 per year perpetually, a t a x  of 
one percent on the value of the property is the same as a 10 percent tax on 
the income from the propErty. 

'=his conceptualization of the property m x  corresponds to the 
treatment by P. Mieszkowski, "The Property Tax: An Excise Tax or a Profits 
Tax?", Journal of Public Economics, Vol. 1, No. 1 (April, 1972), 73-96. We 
must note that the verbal discussion in the text is not fuily consistent 
with the Cobb-Douglas assumptions underlying the exaaples in this paper. 
In particular, if production and utility £unctions are Cobb-Douglas, none 
of the differential property taxes can burden or benefit land or labor. 
They can, of course, affect relative product prices and incidence on the 
uses side in a way analogous to the discriminatory corporation income tax. 
But if demand has an elasticity greater than unity, as is likely in a 



first is an average rate of property raxation t ha t  appl ie s  uniformly to  a l l  

of the various jurisdictions while the second fs the positive or negative 

deviation of each taxing authority i r o n  the national average. The average 

rate  of property taxat ion would be  a general tax on all capital incomes and 

would be borne by all rec ip ients  n f  income from capital in t h e  form of lowel- 

net returns. 

The portion of the property tax t h a t  I s  a d e v i a t i o n  f r o m  the national 

average burdens sane uses o f  c a p i t a l  ?core hsz1.ril-y than others.  The incidence 

of t h i s  part of  the tax is more d i f f j . c u l t  t o  assess,  s f n c ~  there is a larger 

number o f  possible outcomes. A certainty is tha: cszmunities i ~ i t h  above- 

average rates of property taxation will pay Kore fo r  the services of c a p i t a l  

than communities charging below avcrags r a t e s  i f  c a p i t a l  <n each jx r i sd ic -  

t i o n  is to earn the same net return ~verywhere. The reallocation of capital 

in response to nro?e r ty  tax differentfals w i l l  c l o se iy  resemble t h e  capital  
- 

regional context, earnings of land aL?d Izbor can be reduccd (increased) sub- 
stantially by geographic differentials in property taxation, even i f  pro- 
duction is carried on under Cobb-Douglas conditions. 

More attention is not devoted EO taxation levied under condftions 
of less than perfect factor mobility in the present paper because o f  the 
sfmilarity of results in the mobility and i m u b i l i t y  cases  in the Cobb- 
Douglas world. Briefly, a general income 0:- cciis~txption tax i s  borne i n  
proportion to income or consumption, as in the cozplete mobility case (see 
below). A tax on an i m o b i l e  factor w i l :  kc.  bsrne entirely by owners of 
that factor, with no repercussions on factor aliacation, relative product 
prices, or the earnings of other factor gruups, In the Cobb-Douglas case 
a tax on a mobile factor w i l l  have exactly the e f fec t s  described for the 
complete mobtlity case in the previous section. F i n a l l y ,  an excise on one 
commodity is equivalent t o  factor taxes on the two factors used to produce 
i t  and can be analyzed from the last two results just described. Further 
discussion of the effects of taxes levied ir, rhe context of incomplete fac- 
tor m o b i l i t y  i s  contained in McLure, "TI..@ Theory of Tax Izcidence - d t h  Tm- 
perfect Factor Mobility," op. cit., "The Inter-regional Incidence o f  Cen- 
era1 Regional Taxes," Publ ic  Finance, Voi .  24 (1969), 457-83, acd "Taxatfon, 
Substitution, and Industrial Location," Journa3. of Political Economy, t'o1.78, 
(Januarv-February, 19701. 112-32. Those not versed in mathematics m a s  find 
it u:?ful t o  read McLure, "A Diagramatic !ma1.ysis or' the Harberger E4odel 
with One Immobile Factor," Journal of Political Econclq {Jariuary-Februaiy, 
19741, pp. 



market adjustments t h a t  ensue whenever capital incomes a r e  taxed a t  higher  

r a t e s  i n  t h e  corporate  sector .  I n  high t a x  areas t h e  higher cos t  of cap- 

i t a l  w i l l  be passed on i n  higher consumer p r i c e s  f f  demand condi t ions per- 

mit. If they do not ,  because output p r i c e s  a r e  f ixed by outs ide  competi- 

t i o n ,  owners of  immobile labor and land serv ices  wi l l  bear  the tax.' How- 

ever, the l o s se s  sustained by consumers, w~rkers  o r  landowners i n  high tax  

a r ea s  w i l l  be matched by gains  t o  these  groups i n  l o w  t a x  j u r i sd i c t i ons .  

'=he general p a r t  of t h e  property t a x  would no t  a f f e c t  property 
va lues ,  because both income from c a p i t a l  and the  n e t  r a t e  of  return used t o  
capi ta l ize  t h i s  income would dec l ine  by equal proport ionate  mounts .  (If 
t h e  average r a t e  of property tax reduses the ne t  r e t u r n  of c a p i t a l  from 10 
t o  9 percent ,  a $100 ptece of property w i l l  now earn only $9 and be d i s r  
counted a t  9 percent.) On the other  hand, praperty tax  d i f f e r e n t i z l s  w i l l  
tend t o  be cap i ta l ized  into a s s e t  values ,  e spec i a l l y  land va lues  i f  l abor  
i s  mobile and can escape the tax. If, however, l oca l  tax  d i f f e r e n t i a l s  
correspond t o  bene f i t  d i f f e r e n t i a l s  provided by varying l e v e l s  of  publ ic  
expenditure, the cap i t a l i za t fon  of these  bene f i t s  w i l l  oppose any de.,ression 
of  a s s e t  values  due t o  c a p i t a l i z a t i o n  of t h e  tax. 

While on t h e  subjec t  of c a p i t a l i z a t i o n  it is  i n t e r e s t i n g  t o  ex- 
amine how t h e  corporate income tax w i l l  inf luence a s se t  values. W i l l  h igher  
r a t e s  of corporate  income taxa t ion  reduce the  value of corporate  stockown- 
ersh ip?  The answer i s  yes i f  only t h e  short  run i s  considered, b u t  no i f  
the nature  of t he  long- un equilibrium adjustment i s  analyzed. I n  t h e  shor t  
run an increase  i n  corporate  income taxes  w i l l  reduce corporate  earnings by 
the  amount of the  tax and t h e  c a p i t a l i z a t i o n  of t h i s  smailer  earnings stream 
a t  the  net r a t e  of  r e tu rn  on c a p i t a l  i n  o ther  p a r t s  of  t h e  economy w i l l  
diminish the value of ownership claims t o  t h i s  income. In  the long run the 
net r e t u r n  i n  other sec to r s  w i l l  be driven downward t o  equa l i t y  with t h e  
ne t  r e tu rn  i n  the  corporate  sec tor  and t he  value of corporate  s tocks  w i l l  be 
untouched by higher corporate income taxes. The numerical example of  Sec- 
t i o n  3 i l l u s t r a t e s  t h i s  proposi t ion,  After  t h e  i npos i t i on  of a 50 percent 
corporate  income t a x  t he  gross  p r i c e  of capital i n  tile corporate  s ec to r  r i s e s  
to  10/8 and the  net r e tu rn  t o  c a p i t a l  i s  5/S i n  both sec tors .  Thus a u n i t  of  
c a p i t a l  would earn about $1.25 before  taxes and s.625 a f t e r  t axes  i n  the  cor- 
pora te  sec tor .  If the  p r i c e  of c a p i t a l  was 10 percent before  t he  tax, a u n i t  
of c a p i t a l  earning $1 b e f o r e  t he  tax  was worth $10. After t axes  t h e  same 
un i t  of capi ta l  invested i n  t he  corporate sec tor  earns  only s.625 but c a p i t a l  
everywhere y i e l d s  only 6.25 percent ,  so t he  o r i g i n a l  a s s e t  value of  $10 i~ou ld  
s t i l l  p reva i l  a f t e r  taxes. 



5. A Tax on Good X 

An a l ternat ive  t o  levying a t ax  on the receipt  of income i s  t o  impose 

a tax  on the expenditure of income. This may be done in either a selee- 

tive rrr general manner. Suppose t h a ~  an excise tax of thirty percent i s  

applied against the gross price of good X, that is a sales tax of 42.86 

percent applies  to the net price of goad X. With this  tax rate government 

receipts wi l l  be the same as before, i f  net national product is  unchanged. 

This tax i s  mst easi ly  t reated as an equal r a t e  tax on both capital and 

labor used i n  producing good X because payments t o  these factors completely 

exhaust the value of the  product. This implies that the analysis of Sec- 

t ion  3, the ef fec t s  of a tax on only one use of a factor,  will apply i n  the 

1 
case a t  hand, but to each factor. As the tax reduces the net retarn of 

both fac tors  involved i n  producing X by .3, cap-ktal and labor w i l l  Plow out 

of sector X until  t h e i r  net returns are the same in  both sectors. The 

operation of t h i s  competitive principle w i l l  produce the pattern of net 

factor earning exhibited below: 

N e t  
Factor factor 
group x - Y - Total  Income price 

Labor 336(=480 7 110) 960 1440 9/10=1296 9/10 

Capital 504(=720 7 110) 240 960 3i/40=744 31 /40 
Government 360(=1200 3/10) 360 

Total Value 1200 1200 2400 

'This does not, however, imply that the tax is, in some sense, 
borne solely by "producers," instead of t'consumers," as conventional 
analysis suggests. As always, we  must consider both the sources and uses 
sfde. And as explained in  d e t a i l  i n  section 7,  whether or  not the value of 
net national product rises in response to  the tax is immaterial so far as 
incidence analysis is concerned. 



The ca lca la t ion  of net factor  prices is i l l u s t r a t e d  for labor, Since 

480 . 7/10 is  the a f t e r  tax  income of labor i n  the  taxed sector X, that  sum 

plus labor paynents i n  Y must add t o  t o t a l  labor income times the  net pr ice  

of labor P' i n  a l l  sectors: 480(7/10) 960 = 1440 . P;. Thus the wage 
L 

r a t e  Pi equals (480 . 7/10 + 960)/ 14.40 = 9/10. Note t ha t  the  net price of 

labor (9110 = "9) does not f a l l  by as much a s  the  net pr ice  of cap i t a l  

(31/40 = .775). Capital 's  re turn  decl ines by 22.5 percent compared t o  a 

decline of ten percent in  the  net p r i ce  of labor. Capital bears a re l a t ive ly  

grea ter  burden of the t a x  simply because sector X is r e l a t i v e l y  cap i t a l  in- 

tensive cumpal-ed t o  sector  Y. I f  the  fac tor  i n t e n s i t i e s  were reversed and 

sector X was re la t ive ly  labor intensive,  labor would bear proportionately 

more of the  tax. If there were no difference i n  factor intensities both 

factor pr ices  would diminish by the  same percentage amount and the  tax  

would be borne i n  proportion t o  initial shares of nat ional  income on t h e  

sources side. 

The f ina l  a l lcca t ion  of fac tors  between sectors  i s  determined by dividing 

the net payments raceived by any factor i n  a given sector by that factor's 

n e t  price. Thus: 

S;ector X Sector Y Total 

Labor in: 480 . 7/10 + 9/10 = 373 1 /3  ; 960 + 9/10 = 1.066 2/3  1440 

Capital in: 720 , 7/10 + 31/40 = 650 113; 240 + 31/40 = 309 2/3 960 

Given these factor  real locat ions,  changes i n  industry ou tpu t  may be estimated 

using equation (8) above: 

dX/X = .6(59 2 / 3  f 720)+,4(106 2/3 + 480)=- 14.695% = 1023 2 / 3  

AY/Y = .2(69 2/3 + 240) +.8(106 2 / 3  t 960) =14.695% = 1376 2/3 

These supply changes provide the  information needed t o  evaluate the  after- 

t a x  pr ices  of the kwo goods: 



In t h i s  example, the price of X rises relative to t he  price or' Y by 

less than the 42.86 percent tax on the net price. From the side of the 

uses of income the tax appears to  b e  almost- comp1etel.y shifted forward to 

consumers as i s  conv~nrionally assumed for B seiec2ive ad valoren tax. 
L 

If the expenditure pattern dep ic t ed  in seccgon I d  of Table  I prevailed, 2 

changes i n  real income dae to the a l tered  relative product prices w u l d  be: 

Combining real income changes or, both the sources and uses  s i d e s  of Income 

for the different factor owners and goverpsent gives the pattern of income 

redistribution shown below: 

7 
If factor intensities were t 5e  samc 1;: the two sectors, t h e  price 

of X wou'rd rise by exactly 42.86 percent. Sicce in chat case the tax would 
be neutral on the side of sources of incone: ve could say that the tax was 
borne exclusivefy by consumers of good X. Equal factor intensities produce 
constant opportunity c o s t s ,  that is, a corzplctely e las t i c  supply of good X 
a t  i n i t i a l  prices, 

2~otal expenditures by c a p i t a l i s t s  and workers in part I d  of 
Table 1 are consistent with the reduced factor incones described i n  the pre- 
vious two  paragraphs of the text .  In this part of  Table i as well as  i n  
part lc average propensities to conslime good X, both before and after tax, 
are . 3  for l a b ~ r  and - 8  for cap i r a l ,  Governmez~t's average propensity for the 
save good has been changed from .8 to - 6  in order to mafntain the neutrality 
of government expenditure. The problem o f  aon-ne1:trz2 government expendi- 
ture patterns is examined in Section 9 .  



G r o q  Sources 

Capi ta l i s t s  - $216 

Workers - $144 

Government $360 

Uses - Total  

- $65.60 - $281.60 
$76.13 - $ 67.82 

- $10.58 $349.42 

With an o r i g i n a l  income of $969 capirai owners lose $281.60 or about 

29 percent of their i n i t i a l  income while workers suffer a reduct ion of 

$67.82 from their initial incom o f  $1440 or sbout 4.7 percent. Capital- 

ists are made relatively worse off by the  tax  both because it i s  imposed on 

t h e  capital intensive commodity and because the taxed commodity has a rela- 

tively l a rge  weight i n  c a p i t a l i s t s v  budgets, This  redisrributive pat tern  

may be compared with  t h e  one b%ich arises from invoking the common r u l e  of 

thumb t h a t  tax on a single comodit. j .  i s  shifted forward and borne i n  pro- 

por t ion  to t h e  consmption o f  the good. Allocating the burden of $360 

worth of  t a x  receipts according to the share of  each factor group in the 

t o t a l  consumption of X results in a burden of  $142.2 f o r  capitalists and 

$21.7.8 for workers. In the present case, this mechanical procedure attri- 

bu,tes too much of the burOen t o  workers, t o 3  l i t t l e  t o  capitalists, and 

1 
none t o  government. 

6 .  A Tax on Both Goods or Income 

In the Harberger model with no net saving, imposition of a uniform rate 

t a x  on both  commodities i s  the  same as introducing a value-added tax of the 

income type. Referring back t o  the nat iona l  income equation I?) ,  it is 

readily seen that a general  tax on expenditures has the same incidence as a 

proport ional  income tax levied ort a11 sources of income, 

1 of course in the constart cost (equal f a c t o r  proport ions)  case 
the t r a d i t i c c ; '  result holds, provided t h a t  part of  the burden i s  allocated 
t o  the goverkb~tent as a purchaser of good X. See also fn. 1, p .  25.  



I n  our example a tax of 3/20 ar 15 percent on income o r  the gross value  

o f  all purchases (o r  3/17 o r  17.647 percent on the net value) would yield 

the same revenue, $360, as i n  the o the r  tax situatgons. In the post-tax 

equilibrium the returns to a l l  f ac to r s  would decline by the same percentage 

as the  tax r a t e .  After taxes t he  prices of both labor  and c a p i t a l  would be 

$.85 instead o f  the o r i g i n a l  price of unity. There would be no change in 

r e l a t i v e  output pr i ces ,  no f ac to r  r ea l loce t ions  and thus no modification s f  

ogtput l eve l s .  A broad-based income or expenditure tax would be neut ra l  w i t h  

respec t  t o  resource a l loca t ion  decisio~s and would be borne i n  proport ion to 

i n i t i a l  shares  in nat iona l  income. It should be noted that th i s  r e s u i t  does 

not depend upon the p a r t i c u l a r  specifications of proditction and dentand 

r e l a t i o n s  used here. 

7. Rela t ive  versus Absolute P r i ce  Changes 

A l l  of the concLusione that have been reached regarding t h e  incidence 

of particular taxes a r e  independent of  how taxes may affect, o r  ccincide 

with changes i n ,  the absolute p r i c e  l eve l .  Ijp to now we have assumed for 

the sake of  convenience t h a t  aggregate demand policies keep the level of 

t o t a l  monetary income a t  i t s  o r i g l n a l  nominal anount ($2400). In t h i s  sec- 

tion addi t iona l  proof i s  provided for t he  critical l i n k  betccen t e x  inci- 

dence and changes i n  relative product and f ac to r  pr ices  by demonstrating the 

insensitivity of some previous r e s u l t s  t o  alterations i n  absolute price 

l eve ls .  

In the  previous example of a uniform t a x  on a l l  goods one might more 

rea l i s t i ca l ly  assume that factor p r i c e s  are r i g i d  downwards and monetary 

policy would be sufficiently expansive t o  permit t he  tax t o  be s h i f t e d  



forward i n  higher  product pr ices .  If both product p r i ce s  ro se  by the 

extent  of  t he  t ax ,  na t iona l  income would increase from $2400 to  $2823.53. 

Factor p r i c e s  would remain unchanged while the price o f  both goods rose 

by 17.647 percent.  Total t a x  r e c e i p t s  would be $423.53, which i n  r e a l  terms 

could purchase the  same outputs  as $360 could when na t iona l  income is 

$2400 ($423.53 + 2,17647 = $360). One could say that t he  t a x  i s  borne i n  

proportion t o  t o t a l  consumption i f  both product prices rise by the same 

amount ins tead  of being borne in  proport ion t o  i n i t i a l  income shares when 

product prices are unchanged. This i s  an example i n  which a l l  of the i n c i -  

dence i s  on the  sources s ide  i f  product p r i ce s ,  and therefore  the absolute  

p r i c e  l e v e l ,  are held constang or  f s  a l l  an the uses s ide  i f  product prices 

increase by '-3e amount of the tax. In  genera1,more crf t h e  incidence of 2 tax 

w i l l  be borne on the s ide  of the uses of  income i f  the  increase  i n  gaxation 

i s  associated ~ L t h  higher absolute price fevets ,  Nonetheless, no matter  how 

incidence i s  d iv ided  between t he  sources and uses sides as absolute  price 

l eve l s  vary, the  t o t a l  change i n  t he  real income of any group dl1 always 

be the  same-, 
1 

'me t o t a l  chailge i n  real income experienced by capitalists, for 
example, can be wr i t t en  a s  4R = 5RS - @.&, where ARS = UPK, is  t h e  c'hange on 
the sources side and AR = xKbPX t YKAPy i s  t he  change or- t he  uses side. 

CI. 
q( and Y,. a r e  the expenditures on the two commodities X and Y by c a p i t a l i s t s .  K 
Define Al as the  change ( in  price) when there i s  no tax-induced in f l a t i o r .  

(the value of ne t  na t iona l  income i s  fixed) a ~ . d  l e t  A2 be ,the change (in 
pr ice )  attributable so le ly  t o  i n f l a t i o n  of  the average p r i c e  level. The 
r e a l  income gain o r  l o s s  for c a p i t a l i s t s  i n  the i n f l a t i o n  case  can be wr i t t en  
as:  AR = K(b P + k g i ( )  - %(AlpX + A P ) - Y ( A  P + A2Py). Since i n f l a t i o n  

1 K 2 X K 1 Y  
does not a f f e c t  r e l a t i v e  prices and a l l  p r i ce s  are i n i t i a l l y  un f ty  it follows 
that A2PK = A2Px = A2Py - - d2PL = &P. where &. represents  the common rate of 

3. 1 

p r i c e  in f l a t i on .  Thus AR can be rewritten as 

Recalling that initial prices are uni ty ,  the expression (K - X K  - YK) can be 
recognized as expressing the budget constraint o f  capitalists and is there- 
fore eq.-lal to zero. The last term for AR above then disappears,  taking with 



Nothing happens t o  d i s tu rb  this conclusion i n  the s l i g h t l y  more 

complicated s i t u a t i o n  where only one of the  commodities i s  taxed, I n  t h i s  

case,  assume t h a t  upon rntroduct ion of the  30 percent t ay  on X na t iona l  

income increases  t o  $2,823.53 from $2400. (This choice i s  discussed fu r the r  

below.) A s  before,  t h i s  higher income l e v e l  will1 be divided evenly i n  con- 

sumption between goods X and Y. Consumers w i l l  spend $1,411.765 on good X 

and a l i k e  amount on good Y. In  indus t ry  Y t h e  t o t a l  of $1,411.765 i s  avail-  

ab l e  for f ac to r  payments, but  i n  indus t ry  X only 7/10 of  $1,411.765 i s  so 

ava i l ab l e ,  t h e  remairiing $423.53 being paid i n t o  government co f f e r s  as a 

r e s u l t  o f  the excise  tax on X. O f  t he  t o t a l  amount of iacone earned i n  

irrdustry Y, two tenths, or $282.353, w i l l  be spent  on c a p i t a l  services and 

e igh t  t en ths ,  o r  $1,129,412, on labor  services. From the n e t  incone earned 

i n  the o the r  indus t ry  X, c a p i t a l  w i l l  r ece ive  six t ex ths ,  or  $592.941, and 

labor  four  ten ths ,  o r  $395.294. Comparing these a f t e r - t ax  payments to  labor 

and capital w i t h  those i n  the  absence of both the  tax  and the  change i n  

na t iona l  income valua t ion  provides t he  measurements for the a f t e r - t a x  p r i ce s  

o f  t he  f ac to r s ,  a t  the  higher leve l  of  na t iona l  income. For labor t h e  p r i ce  

a f t e r  t a x  i s  $1 524.706 = 1.9588 while f o r  c a p i ~ a l  izhe n e t  r e tu rn  i s  s 
$875.294 = .91176. The r a t i o  of these after-tzx rewards is the same a s  when 
$950 
t he  tax i s  applied t o  X and the na t iona l  iacorne i s  he ld  constant (.9/.775). 

L 
?foreover, t h e  expenditure of  1,411.765 d o l i a r s  on good Y w i l l  buy an'ly1,376T 

u n i t s  of  good Y so the p r i c e  of Y r i s e s  t o  l,411.765/1376 L/3 o r  1.0255 i n  

the a f t e r - t a x  equilibrium. Since relative f ac to r  p r i c e s  are unaffected 

it the apparent impact of  ififlation on real income changes. Similarly, i n -  
flation does not  d i s t u r b  the r e a l  income posit ioa o f  other income recipients. 
However, it should be clear that inflation w i l l  affect the division of any 
real income change between the sources and uses s i d e s  ~ 5 t h  more of the burden 
being carried on t h e  uses side (but being o f f s e t  on the sources side), t he  
higher  the rate o f  i n f l a t i o n .  



by the increase in only the value of national income, the a l locat ion  of 

factors  between the two sectors, and hence the absolute anounts of output, 

must have also experienced no change. The production of X d l 1  therefore 

remain unchanged a t  1023 2 /3  units .  In addition to a l l  factor p r i c e s  net 

of tax and the price o f  good Y hawing a value close to unity, the price of 

good X i s  1,411.765/1023 2:'3 = 1.37911 under th i s  particular s e t  of  assump- 

tions about what happens t o  the t o t a l  d o l l a r  amount of national.income. Rela- 

1411.765 , 1,411.765 - 1376 113 x 1.~5, are 
t i v s  product prices ,  Pi /P; - - 1376 2/3 ' 1023 1 / 3  - 1023 213 

the sane a s  before, Since  both factors and good Y have almost t h e  s a m e  

prices as i n  the pre-tax situation, it i s  possible t o  assert ,  i f  one wishes, 

that consumers of good X pay nearly the full burden o f  the tax. 

More importantly, it i s  easily seen that relative pxices  are what 

matter for tax incidence, not absolute prices. Relative tc the previous 

case, total expenditure was assumed to rise by 17.6&7 percent from $2400 

to $2,823.53 and a l l  prices went up with t h i s  increment to  spending by the 

same percentage amount. The p r i c e  of  X Yose £ran 1,1723 t o  1.3791; the 

p r i c e  o f  Y rose from .S7i7 t o  1.0255;  the net p r i c e  o f  labor r o s e  from .9 

t o  1.0588 and the net price o f  c a p i t a l  went from .775 to .91176. However, 

no real magnitudes are affected by this  17.647 ~srcent escalat ion  o f  all 

factor and product p r i c e  levels. R e l a t i v e  product and factor prices d i s p l a y  

the same relationships i n  the post-tax equil ibrium, regardless  of the  assmp- 

t i o n  made about the level o f  nat ional  output Ln d o l l a r  terms. Since factor 

allocations and output l e v e l s  depend exclusivelp on these relative prices, 

i t  follows thzt  the quantit ies  of  fac tor  employment and sectora'l production 

have also undergone no changes. All that has happened i s  that i n  the post-  

tax  equilibrium every factor and output has experienced an equal percentage 



increase i n  price .  Thus no one can be better or worse off than before the 

price increase and consequently the incidence o f  the tax i s  divorced f r o m  

this change i n  absolute prices. 

This logical deduction i s  supported by further numerical example. 

Compared to the or ig ina l  no-tax s i tuat ion  capitalists l o s e  $84.706(=$960~.08824) 

on the sources side because the price  of capi ta l  falls fron unity to .91176. 

By the sane token labor gains $84.736 ($1440 x .0588) on the sources side, 

Thus after-tax incomes''are $1524.706 and $875.294 for labor and capitzl re- 

spectively. From sect ion  Id of  Table ? the average propensity t o  consume X 

is . 3  for labor and .8 for capital. The saxe propensity for government i s  

- 6 .  Therefore, expenditure on good X after taxes anounts t o  $457.412 for 

labor and $700.235 for c a p i t a l .  Governcent also spends $254.118 of i t s  

receipts on X. The prize of X has risen to 1.3791 sc che percentage change 

in P i s  37,91% and physics1 purchases are only lji.3791 = .725L a s  large as 
X 

dollar purchases. P increases to  l.(j255, a percentage change o f  2.55?,, w h i l e  
Y 

physical-purchases are  only 1/1.0255 = ,9751 as Large a s  befsre. On t h e  uses 

side of income, liibor, capital end governzent sustain the following losses: 

Pulling together both sides o f  the income statements generates the incidence 

pattern below: 



Group Sources 

C a p i t a l i s t s  -$84,706 

Workers $84,706 

Gcverment $&23,53 

Uses - Tota l  - 
-$196.84 -$281,55 

-$152.28 -$ 67.57 

-$ T4,07 +$349.46 

Except for  a s l i g h t  discrepancy due t o  rounding error, these real income 

lo s se s  of c a p i t a l i s t s  and workers are i d e ~ t i c a l  with those shown e a r l i e r  

for the same tax, They also sum t o  $349.12 -which mtches t h e  real income 

t r a n s f e r  t o  t h e  government sector of  $349.46. 

N o  inconsistency has  been inser ted  into t h i s  numerical example by com- 

paring $360 i n  tax revenue in one ins tance  with $423.53 i n  revenue i n  the 

other ,  In  real terms $423.53 will buy exactly what $360 would buy under 

the assumption tha t  na t iona l  income is pegged at $2400. If a l l  prices go 

up by 17.647 percent an index of prices would be '1,1765 in the new equi- 

l i b r i m a s  opposed to 100 i n  t he  o r i g i n a l  situation. Deflating t h e  $423.53 

in revenue 5y the index value of 1.1765 gives  $360 of revenue in real terms, 

T h i s  change in the t o t a l  value o f  tax  receipts i s  r e l a t e d  t o  the general  

p r i c e  level and i s  d i s t i n c t  from the  previous problem of the composition of 

government spending between the t w o  goods. 

In order t o  clarify t he  p o i n t  of this section, we might corne at the 

issue from yet another angle. Among the  nany ~ l t e r n a t i v e  a s s u q t i o n s  that 

could be made about t h e  l e v e l  o f  nat iona l  income i n  t h i s  illustration, two 

have spec i a l  appeal. One is  t h a t  national income rises by enough t h a t  the 

p r i c e  of good Y is unchanged from t h e  pre- tax situation. This approach has 

t h e  advantage that t h e  price effect on the s ide  of uses of income i s  given 

d i r e c t l y  by the  change i n  t h e  price o f  good X and looks very math Like the  

t r a d i t i o n a l  p a r t i a l  equi l ibr ium re su l t .  I n  the case under examination, 5t 



woul8 appear t h a t  the t a x  would be borne i n  large p a r t  by consumers of  

good X and t n  a  minor degree by factor owners. 

The second a t t r a c t i v e  assumption, and t h e  one ac tua l ly  made, is that 

national income increases bv enough that  the nominal value of fac tor  pay- 

ments is unchanged. Thus the r e s u l t  must be Lhat in  the  aggregate there  are 

no losses on t h e  s i d e  of sources of income, so f a r  a s  the two f ac to r  groups 

are concerned. (Of course, the government gains  t h e  m u n t  of t he  tax rev- 

enues on t h e  sources s i d e ) .  Moreover, i t  tu rns  out  i n  this case t ha t  con- 

sumers of both goods lo se  on t h e  uses  side since the price of both goods rise. 

But the crucial f a c t  is tha t  i n  total t h e  r e a l  burdens and benefits exper- 

ienced by each f ac to r  group and t h e  governnent are invariant to  the  assuaption 

made about the nontinal l eve l  of na t iona l  income. Workers gain relative t o  cap- 

italists on the sources side and lose less i n  r e l a t i v e  terms on the uses side. 

On balance, workers l o s e  $68 and c a p i t a l i s t s  l o se  $282, both i n  r e a l  terms, 

regard less  o f  t he  l eve l  of  na t iona l  income. And t he  taxes col lec ted  by the  

government are worth only $349 ,  valued at pre-tax pr ices .  

8. Taxation and Economic Efficiency 

So f a r  the discussion has dwel led  entirely on the equity question of 

how tax  changes are r e l a t e d  t o  incone d i s t r i bu t ion .  The Harberger model 

a l s o  lends i t s e l f  t o  an e x p l i c i t  determination of  how tax changes may impair 

o r  improve the efficiency wjth which t he  economy's resources are allocated. 

Losses in e f f i c i ency  due to taxes,  or the  excess burden o f  taxa t ion ,  w i l l  

be briefly considered here. 

If resources are efficiently allocated in the pretax equilibriun it  

follows by d e f i n i t i o n  t h a t  taxes  whi,ir alter this original allocation w i l l  

impose an efficiency cost on the economy. If the  o r ig ina l  a l l oca t ion  of 



f a c t o r s  i s  i n e f f i c i e n t  t he  introduct ion of taxes could conceivably improve 

t he  a l l oca t ion  and confer an e f f ic iency  gain on t h e  economy. W e  ignore 

t h i s  p o s s i b i l i t y  s ince nothing of a general na ture  can be said about it. 

In  con t r a s t  with t h e  incidence ana lys is  where changes in net f ac to r  earnings 

were c ruc i a l ,  the analys is  of e f f ic iency  turns on how taxa t ion  provokes 

d i f fe rences  i n  gross factor earnings. 

Taxes carry an efficiency cos t  along with them i f ,  in  the  post-tax 

equilibrium, there i s  any sec tora l  divergence i n  gross  f ac to r  pr lces .  If 

a divergence occurs t he  value of t o t a l  output could always be increased 

i f  resources were t ransfer red  t o  a c t i v i t i e s  where t h e i r  gross payments would 

be higher.  T h i s  po ten t i a l  gain i n  the  value o f  t o t a l  output is  the welfare 

l o s s  occasioned by taxation. Neutral taxer, those with a . z e r o  efficiency 

cos t ,  are those which avoid c rea t ing  a discrepancy i n  gross  factor p r i c e s  

among sectors .  Looking back over th? s e t  of numerical exzmples that have been 

employed, it can be seen t h a t  t h i s  c r i t e r i o n  of neutrality was satisfied 

i n  only two iss tances.  These were a tax  on a l l  uses  of  a f ac to r  and a tax 

on a l l  expenditures (or  an income tax, since the  two a r e  equivalent  i n  the 

Harberger model) .  

Unless the  o r i g i n a l  s i t u a t i o n  i s  d i s to r t ed ,  one can f e e l  comfortable 

w i t h  the conventional wisdom that se l ec t ive  o r  discr iminatory taxes  a r e  more 

i n e f f i c i e n t  (less neut ra l )  than general o r  nondiscriminatory taxes.' We use 

t h e  r e s u l r s  of Section 4 t o  i l l u s t r a t e  excess burden of a particular dis- 

criminatory tax: the corporate inconte tax. I n  the post-tax equilibrium of 

Bal len t ine  and E r i s  have modified the o r i g i n a l  Harberger 
model t o  consider how tax  incidence analys is  i s  a f fec ted  by the  existence of 
i n i t i a l  factor and product taxes. See 3. Gregory Bal len t ine  and Ibrahim Eris, 
"On t he  General Equilibrium Analysis of Tax Incidence," Discussion Paper no. 
38, Program of  Development Studies,  Rice Universi ty ,  1973. Their paper shows 
how incidence and ef f ic iency  aspects  of taxa t ion  can be dealt w i t h  simultan- 
eously instead of  in  the t r a d i t i o n a l  s e r i a l  fashionwhich we have followed, 



our numerical example, 144 u n i t s  of  c a p i t a l  have f led  f ron  t h e  corporate 

sectcr seeking higher net  r e tu rns  i n  the  non-corporate sector .  The net 

earnings of capital a re  $ 5 / 8  i n  both sectors .  This is also t he  gross  re-  

tu rn  to  capital i n  the  nan-corporate sector .  In  the  corporate  s ec to r  the 

gross ezrnings o f  c a p i t a l  are the  higher value of $10/8. Thus, i f  the  last 

of  t he  144 u n i t s  of misal located c a p i t a l  were transferred to the corporate 

s ec to r  t o t a l  income i n  the economy would increase by $ 5 / 8 .  Successive t rans-  

fers back t o  t he  corporate sec tor  would re?? snaller income gains as the 

gross  earnings of c a p i t a l  fell i n  t he  corporate  sec tor  and rose i n  the non- 

corporate sector. When a l l  but one o f  the 144 u n i t s  of c a p i t a l  had been 

returned t o  the corporate sector t he re  would be a negl ig ib le  income advan- 

tage of t r ans fe r r ing  back the l as t  unit of c a p i t a l .  The s u m  of the income 

ga ins  r e s u l t i n g  from such a r e t r ans fe r  process cons t i t u t e s  tho income loss 

associated with t h e  cgrporate income tax. If the  demand curves (schedules 

of marginal revenue products) fo r  c a p i t a l  are linear i n  both sectors t h i s  

1 
income l o s s  can be measured by the £ o m 1  a 1 / 2 A S ( P *  - ? Applying Kx 
this formula t o  t he  numerical example of Section 4 results i n  a welfare 

cost: of $112 . 144 ( 5 / 8 ) =  %5. This reduction i n  t o t a l  income amounts t o  

1 
In the Cobb-Douglas world, the demaad curves for c a p i t a l  a r e  no t  

linear. Ttius the expression given i n  the text is  only an approximation t o  
the actual welfare loss. It should be noted t h a t  t he  welfare l o s s  calcula-  
t i o n  presented here  d i f f e r s  in one important respect from that presented i n  
A. C. Harberger, " E f f i c i e . 1 ~ ~  Ef fec t s  of Taxes on Income from Capital ,"  i n  
M. Krzyzaniak, ed. , Ef fec t s  of Corporation Income Tax (Detroit : Wayne Sta t e  
University Press ,  19661, pp. 107-17. In  a sense the pre jen t  ana lys is  i s  a 
calculation o f  the we1 fare cost  of  financing c e r t a i n  bud~:etary e q e n d i t u r e s  
through a corporat ion income t a x ,  r a t h e r  than i n  a neu t r a l  way (such a s  through 
a general sales on fncorne t a x  or a tax on all capital). The Harberger ana lys is  
measures, for given government spending, only the  welfare  c o s t s  of taxing 
c a p i t a l  i n  a non-neutral way i n  t h a t  it considers di f fe rences  between gross 
ra teso fre turn  i n  t he  corporate and non-corporate sectors. In other  words, 
Harberger compares the dif ference between the gross r a t e  of r e tu rn  i n  the 
corporate sector and the average r a t e  of return t o  a l l  c a p i t a l ,  whereas by 
assumption t he re  i s  no tax on non-corporate c a p i t a l  i n  our analysis .  



1.88 percent of total  income and 12.5 percent of  the  to ta l  tax yield of 

$360, 
Figure I 

A diagram of factor market equilibrium shows more explicitly the basis 

for the formula used to  calculate the tax induced e f f i c i ency  l o s s .  Fig- 

ure 1 depicts the sectoral allocation of capital at variaus rates  o f  return 

to (prices of) capi ta l ,  X' - X' describes the demand for capital in 

sector X while Y' - Y' does the same for sector Y .  Between the= these  two 

sectors employ the to ta l  capital  stock of OX - Oy. In the absence of 

taxes levied on capital income earned only in  sector X competition w i l l  tend 
- 

to establish the  cornon rate of return? tn both sec tors  a t  which O 
K X - 

amount of capitzl w i l l  be used i n  sector X and 0 - K i n  sector Y. I n  the 
Y o  

post-tax equilibrium KO - Kl units of capital  have left sector X for sec- 

tor Y unt i l  the same net r a t e  of return i s  achieved everywhere. A s  zoted 

above, the welfare change i n  transferring a uni t  of capital  from sector X 

to sector Y i s  simply the difference in the gross rate of return the capi ta l  

can earn in the t w o  sectors. Since this differencereflects the distance h3 



between the  demand (or marginal revenue product) curves f o r  c a p i t a l  i n  the  

two indus t r i e s ,  the welfare Loss r e s u l t i n g  from the tax-induced discortion 

of c a p i t a l  use i s  simply t he  a r ea  of t h e  t r i a n g l e  ABC, o r  1/2 %(P%- PX). 

The same economic cons idera t ions  axe involved i n  determining t h e  

e f f i c i ency  loss attributable t o  s e l e c t i v e  commodity taxation. In  sec t ion  5 

we saw t h a t  an exc ise  t a x  imposed only on the value of  production i n  sector 

X caused a cont rac t ion  i n  t h e  output  Level of X by 176 1/3 u n i t s  and an 

increase i n  s ec to r  Y1s output level of rbe same amount. In  the post-tax 

equilibrium gross  p r i c e s  oif both c a p i t a l  and labor  w e r e  highe:: i n  s ec to r  X 

than in Y i nd i ca t i ng  that resources  are inefficiently allocated i n  this 

after-tax s i t ua t i on .  What has happened of course is that consumers have 

reacted to  the  r e l a t i v e l y  higher price of output X by buying nore of  the 

now cheaper product Y and less of the more expensive product X. 

A s  before, t h i s  welfare loss can be shown diagrammatically. (See 

Figura 2) 
Figure 2 



In the pre-tax case,  t h e  price of both goods is one and outputs  are 0 80 
and O g o .  When a tax  is imposed on good X, its oatput f a l l s  to OXXl and the 

output of i n d u s t r y  Y rises to 0 Y i ,  due to the tax-induced transfer of Y L  

resources between sectors. The problem, then,  is ta  value t h e  loss of real 

income zs rjelfare associated with the f a l l  in the productfon of good X and 

the increase i n  welfare resulticg from the  increased outyut of industry Y 

and compare t k e  two. Consumers behave as though the  production of X has 

become more costly when i n  f ac t  it has not frm a real  resource point of 

view. Consequently, consuners are fnduced to forego more value in the 

reduced production and consumption of X c h a ~  they receive in the f o m  of an 

expanded vaiue o f  prodactio3 and consur.Ftio2 o f  Y. The Loss in value ex- 

perienced by consumers (and rhe  ecsnaruy) is the efficiency cos t  of the  tax, 

Subject to c e r t a i n  restrictians, it i s  u s u a l l y  accepced t h a t  t h e  prices 

p a i d  f o r  goods are a reasonable  me.?skre oE the ~ a l u e  c o n s m e r s  place on 

them. Thus, the vallre sf a given c-it, of consunption of good )I o r  good Y 

is given by the h e i g h t  o f  the relexratir demanc! ctirve. For the units of con- 

sumption l abe!  Zed :.( a ~ d  Y ',E  he ;l:>n-di srortec'; s i t u a t i o n ,  :he prfcr--and 
0 0 

value--of both goods i. s. one, by assr:z:;ticn. Or; r he  orher hanrt, t h e  ul l i t s  

labelled X and Y, have  valuzs o f  
1 

and ?;,, respec tS.ve!,y, 2nd intermediate 

units have intermediate v a l s e s .  T h u s ,  iIlr decrease i n  t h e  mount of g ~ o d  X 

consurned can 5 ~ .  seen EC t Cora! v ~ ; : i +  equai to th2  under rhe demand 

curve fox X f r o z ~  )i, to Xo, and arraiogousl:{, i"r Y t h e  :::creased consmption 
A 

is equa l  to rhe area under  rhe demand curvc  f r o m  Y- rc Y. In total t h e n ,  
L I  

the loss in welfare due co tar-:-indc~ced d i s ~ a r ~ i o n  is equal ic t h e  difference 

in these t w o  areas, which i s  rtpprosi!nacsly 1!2(? -?) (X3-XI)-i!?(l-P ) (Y -Y ). 1 
X Y L o  

'lf supply  and denand curves were linear (which they are not in a 
Cobb-Douglas world) no approsirr:ation wo~ld be involued, Note that  if an 



Because of the assunption that bath goods have initial prices of unity, 

units of the two goods are interchangeable, and this expression can be 

written as 1/2 [lipX - APy)(Xo - XI), or - 1/2 (dPX- dPy) AX. Pram the 

example of section 5 AP i s  (1200/LC23 2/3 - 1) and CIPy is (1200/2376 1/3 - 1) 
X 

or $.I723 and -$.I283 respectively. Since AX is 176 1/3, the cost of the 

selective tax on comnlodity X is given by 1/2 (176 L/3)($.3006j= $26.50. 

These two examples illustrate, but do not exhaust, the many ways in 

which taxation may distort the allocation of resources in an economy. It is 

worth noting that the izss induced by the excise tax turns out to be signifi- 

cantly smaller than that which arises from the imposition of an equal yield 

t a x  on the income earned by capital in the same sector evEn though in real 

terms the tax is larger i n  this case. This i s  eas i ly  explained. Both taxes 

distort consumer choices (relative product prices)--in one case by 27.3 per- 

cent (corporation income tax) and in the other by 34.5 percent (excise tax). 

But the corporation i~corne tax also distarts producers' choice of produc- 

tion technique and fac car emplop-,ents---&ereas the exc ise  tax is neutral so 

far as relative factor usage is concerned. This added distortion on the 

production side frrr outweighs tl-: difference in distortion on the consumption 

side, 

9. Expmditure Incidence 

Up to now we have ass~med that governwent expenditure policy is neutral, 

that is, that ic merely replaces the private spending chat does not occur 

because of the  ax-induced reductions in private incomes. This ass-ption 

excise tax on product Y existed initially the inposition of an equal race 
excise tax on X would give rise to an efficiency gain instead of a loss, 
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has been convenient in that it allows us t o  focus directly upon the 

I incidence of taxation, without the issue being obscured by changes in real 

I income that result frm shifts in relative product and factor prices in- 

I duced by a change in the composition of overall demand. But in the real 

I world, government demand does not typically of £set tax-induced reductions 

I i n  ~ r i v a t e  demand. Tnus, i t  will be useful to investigate briefly expendi- 

I ture incidence or the effects of non-neutral expenditure policies that do 

not merely offset the fall in private expenditures.' By analogy with the 

I way in which we analyzed tax incidence while abstract ing from expenditure 

incidence, we shall assEze that the non-neutral expenditures are financed 

in a neutral way, in particular, through a tax on all income from capital. 2 

I A further extension of this paper would be to consider in d e t a i l  the 

I balanced-budget incidence or' non-neutral financing (I-? can-neutral expendi- 

I tures. But that analysis i s  straightforward once the separate analyses of 

I both tax and expenditure incidence are mastered and is rer,dereO impossible 

I here by space constraints in any case. 

I The approach t o  be employed can be called differential expenditure 

I analysis. That is, we assume that $360 is raised from the general tax on 

I capital a ~ d  that i t  i s  spent in various alternative ways, instead of in a 

%he terminology is frm R .  Husgrave, The Theory of ~ u b l i c  Finance 
(New Ynrk: McGraw-Hill, 1.959), pp, 213-215. A moredetailed treatment of 
this subject  is found in C. McLure, "The Theory of Expenditure Incidence,'' 
Finanzarchiv (1972), pp. 432-53. It should be noted that expenditure inci- 
dence i s  concerned with the question o f  how non-neutral government spend- 
ing affects r e l a t i v e  prices and real i n c o ~ s ,  and not with rhe question of 
who gets the benefits of  publ ic ly  provided services, which the Harberger 
model is not useful In answering. 

'1t nay be objected t ha t  this  tar is not distributionally neutral 
in that it: reduces the real incornes of only c a p i t a l i s t s ,  and nor those of 
labor, The point is that it is allocationally neutral, unlike the Lax on 
c a p i t a l  i n  X or the excise tax on X itself. Neutral finance via  a tax on 
a l l  income or value added could be considered, but  the choice actually made 
simplifies the analysis and exposition sonewhat. 



neutral way. Then we compare che real incomes of each factor group under 

the alternative expenditure assumptions with those assuming neutral expend- 

iture in order to determine the diff~rential effects ~f shifting from 

neutral expenditures to the various non-neutral spending patterns. The two 

non-neutral expenditure policies that we examine are (a) a shift  of $96 of 

government purchases from good X to good Y and (b) spending of the entire 

$360 of tax revenue to hire one faccot labor. l In addition, in subpart (c) 

we compare the e f f e c t s  of using t a x  revenlae to hire labor with those of 

rocscrip t ion. 

Unfortugately, this analysis does not lend itself to the sequential 

approach followed i n  ~ r e v i o u s  sections dealing with tax incidence. The prob- 

lem is that consumption by the two groups of factor owners depend upcn their 

incomes, which depend in turn upon consumption patterns. But some simple 

algebra d l 1  suffice to tillow us to surmount che difficulties posed by sim- 

ultaneity, and then we can proceed as before t o  solve for prices, outputs, 

factor allocations, and changes in real incomes originating on the sources 

and uses sides. 

a) Shift of demand to product Y 

Suppose that instead of  follow;^^ the expenditure pattern indicated 

in part LC of Table I ,  the budget provided fo r  a s h i f t  of $96 of demand from 

good X to good Y, so that the government spent only $192 on good X, In that 

case total expenditure on good X w o u l d  be  as described in the following equation: 

XPX = .3L P, + .8K P + 1.92. 
-1 R (91 

'~ecause to ta l  capital incane i s  not constant in this case, as it 
is in the previous cases, we cannot simply assume that a tax rate of 37,5 
percent (360/960) is used to raise the $360 of rrvencr. It is neces,ary to 
solve for the tax rate neeZed to raise the $360. In the  f i rs t  case the 
rate is 39.5 percent (360 + 912 x 100) and in the sscoad it is 49.6 percent 
(360 + 726 x 10G). 



Since everything not spent on good X must be spend on good Y, we also 

have the following re lationship : 

Y Py = 2400 - X Px. (10) 

In order to u t i l i z e  equations (9) and (10) we must subst i tute  into equa- 

tions (11) and (12) for the to ta l  wage b i l l  and the net  income of capitalists. 

Total labor income is described as follows: 

= .4 X Px ; = .8 Y Py L 

I, PL = .4 X P x i  -8 Y Py 

Similarly, remembering the $360 tax imposed on cap i ta l ,  k;e have: 

s F k = . 6 X % ;  5 PK = ' 2  Y Py 

K P = . 6  X PX+ .2  Y Py - 350. 
K 

(12) 

ScSstituting, we have 

These new equilibrium values due to the expenditure change can be 

sumarized i n  the folZowing table analogous t o  parts la and lc of Table 1, 

Changes on the side of sources of income can be read i m e d i a t e l y  from 

the t i r ~  part of th i s  table .  Because government purchases have shifted toward 

the relarively labor intensive product, the total wage b i l l  has risen by $48, 

from $1440 to $1488, By the same token, both the gross and net returns to 

capi ta l  have fallen by $48. Stated i n  the language o f  cost-benefic analysis,  



Production 

Sector 

Factor - X - Y 

Labor 432 1056 

Capital 648 264 

Total 1080 1320 

Consumption 

Consumer - Commodity 
Group X - Y - 

Labor 446.4 1041.6 

Capita l  441.6 110.4 

Government 192 168 

Total 1080 1320 

Tot21 Factor Income 

1488 

912 

2400 - 

Total Expenditure 

1488 

552 

360 

2400 

the s h i f t  in public spending involves a pecuniary e x t e h a l  econorny for labor 

of $48 and an equal s ized pecuniary external diseconomy for capitalists. 

In addition to these effects on relative factor rewards, we can calcu- 

late the effects on relative product prices and incidence on the side of 

uses of incaue. To do this we proceed as before: 

These calculations confirm that the shift has raised the price of labor and 

reduced both the gross and net  returns t o  capi ta l .  



As one would suspect, the shift in public procurement toward good Y b i d s  

up the relative p r i c e  of that good. As z result, consumers who spend rela- 

tively large fractions of  the ir  budge': on Y, the good toward which govern- 

ment demand has shifted, lose on the side of uses of income, and others gain. 

These galns and losses can be quanrified as before: 

As in earlier sections, we see that except for a small rounding error the 

losses to labor, the relatively heavy consumers of good Y,are exactly 

counterbalanced by the gains to capitalists and the goverment, both of which 

are relatively heavy consumers of good X, the good whose relative price has 



1 
fallen, Finally, we can srnreaarize the pattern of the gains and losses on 

the sides of sources and uses in the folfowing table: 

Sources Uses - 
Cap i t a1 - 48.00 + 6.62 

Labor ~58.00 - 7.59 
Government - - + f .Oh 

Total 0 0 

Total 

- 41.38 
40.41 

1.04 

0 

b) Use of tax proceeds t o  hire labor 

Suppose now that instead of spending its $360 of tax proceeds in a 

neutral way the government simply used them to hire labor, as in the case, 

for example, of a volunteer army. In this situation equation (9) above 

woulC be replaced w i t h  the following: 

By the same token, equation (10) would be altered to  the following: 

Finally, equation (11) would become 

Equation (12) would be as before. 

Substitut ing a s  before, we have 

l~ote that although government demand shifts toward good Y, the 
government remains a relatively heavy consumer of good X. 



Summaxizing in tabular form, we have t h i s  picture of the economy 

after adjustment to the expenditure switch: 

Capital 

Labor 

Total 

Production 

X - Y - 
47 7 249 

318 996 

795 1245 

Total - 
7 26 

1674 

2400 

Cons- t ion 

x - Y - L - Total  - 
Capital 292.8 73.2 - 366 

Labor 502 .2  1171.8 - 1674 

Government - m 360 360 

Total 795 1245 360 2400  

A s  we would expect, the policy of hiring labor raises the income of workers 

on the s ide  of the sources o f  income and lowers that of  c a p i t a l i s t s  rela- 

t i v e  to the case of neutral expendfture, i n  t h i s  easerby $234. The effects 

on the unit  pr i ce s  of factors are as follows: 

Changes i a  factor utilization and output are as follows: 



Several aspects  of these  results deserve discuss ion.  The first is that 

the government hiring of workers r e s u l t s  i n  hardly any dsop i n  the produc- 

t i o n  of  good Y ,  once demand adjustments are allowed, but a substant ial  drop 

i n  production of good X. Thls occurs because of the  large increase i n  t h e  

real incomes o f  workers on the sources s i d e ,  togefher with t h e  high propen- 

sity of workers to spend t h e  addi t iona l  incone on good Y. This tendency is 

o f f s e t  i n  part, however, by consumer subst i tut ion  away from good Y since 

good Y is relatively labor intensive, and therefore more adversely affected 

by the relative shortage of labor and induced increase i n  the  relative wage 

ra te  than is good X, The second thing worth noting i s  t h a t  capi ta l  i s  re- 

a l loca t ed  from industry X t o  industry P i n  order that the induced demand for 

good Y can be met. But i n  relative terms Labor i s  a l s o  a l located  relatively 

more toward industry Y, in the sense that the percentage outflow of labor 

from industry X Ts far smalier than that from industry Y, 

A s  be fore ,  we can u t i l i z e  the  information gained up to now t o  so lve  f o r  

the tax-induced changes i n  product prices and real incomes on the uses side. 

The new product p r i c e s  are:  

Pi = 795 + 904.44 = -8790 and 



The s h i f t  i n  demand toward labor r a i s e s  the price of good Y fo r  t w o  dis- 

t i n c t  reasons. F i r s t ,  good Y i s  r e l a t ive ly  mare labor intensive than good 

X, so t h a t  it  would be affected more by the induced rise i n  the  wage ra te ,  

Second, as  noted above, workers a r e  r e l a t ive ly  heavy consumers of good Y ,  

so tha t  when wage income r i s e s  the price of good Y i s  b i d  up. O f  course, 

i n  general these two forces need not be reinforcing. 

Changes i n  real  income dis t r ibut ion  on the  s ide  cif uses of  income are 

a s  foliows: 

- 309.68 ( .1625)  = - 50.32 ARbG - - 

These calculations differ from those presented previously i n  that government 

i s  a heaky loser  on the uses s i d e  because i t  b i d s  up the  p r i c e  of the one 

1 thing it uses a l l  i t s  budget t o  purchase, labor. Thus we see t h a t  i n  terms 

of r ed i s t r i bu t ion  on the  uses s i d e  the 16 percent r i s e  i n  the  price o f  labor,  

which ne i the r  workers nor c a p i t a l i s t s  consume d i rec t ly ,  is more important 

than the 5 percent r i s e  i n  the price of  good Y,  especia l ly  when t h e  12  per- 

cent drop in the pr ice  o f  good X i s  taken i n to  account. 

Final ly c h a n ~ e s  i n  income on the  uses an2 sources s ide  can be sunnarized 

for t h i s  analysis as follows: 

Capital 

Sources - Uses - Total 

- 234 36.83 197.17 

Labor + 234 13.68 247.68 

Government -- - 50.32 - 50.32 

' ~ o t e  met i f  the prtca of labor had n o t  risen, the government 
could have purchased 360 u n i t s  of labor, instead of  merely 309.68. 



c) Conscription 

As a final exercise in the use of the Rarberger model. we consider 

the case of conscription of labor by the government. By so doing we den- 

o n s t r z t e  the enormous versat i l i ty  of t h i s  relatively siaple general equi- 

librium economic model. Moreover, the results for t h i s  case can usefully 

b e  compared with  those for the case j u s t  examined, in which the government 

hires labor and pays i t  the narket wage r a t e .  In a sense t h i s  i s  a crude 

comparison of the income distribution effects of  the draft with those o f  

the voluntary army. 

Suppose that the government drafts 360 workers, paying nothing for 

their services, and that its macroeconomic policies are consistent with a 

total national product, excluding the output of these workers, of $2,040, 1 

The equations describing the adjustments in the private portion of t h e  

economy are as follows: 

These can be solved to yield the fgllowing resul ts :  

L ? =  $1,224 L K P  K =8i6 

' ~ t  might well be objected t h a t  the government must pay labor a t  
least a subsistence wage, This complication is ignored in the preFent 
analysis  for  the sake of convenience. But it can easily be included by add- 

ing t o  t o t a l  labor income whatever the  government pays to  its conscripts  
and subtracting from the proper point i n  the circular flow of  income the 
taxes needed to pay.labor, as in the  extreme case i n  which labor working for 
the governm~nt receives the narket wage, The choice of macroeconomic assump- 
t i o n  is irrelevant t o  the red1 outcome o f  the analysis, as demonstrated In 



We see that expenditures on the two goods both fall by 15 percent, 

the fall in nominal national income. This means t h z t  payments to the two 

factors must also fall by 15 percent, given the Cobb-Douglas production 

functions. (The equiproportionate fa l l  in factor payments explains the 

equiproportionate f a l l  in expenditures on the two goods.) This does not, 

however, imply that there is no redistribution of income. The unit price 

of capital falls by the same fraction as total payments to capital, since 

the capital stock is unchanged. On the other hand, the wage rate rises by 

13  f / 3  percent, since the labor supply avaflable to the private sector f a l l s  

by 25 percent and total wage payments fall by only 15 percent. Stated in 

yet another way, the 1,OSC v3its of labor thar are not drafted earned $1,224 

in wages, whereas they earned only $1,080 before the initiation o f  the 

draft. Thus on the side of sources of income there has been a transfer of 

$144 in real income from capitalists to workers, over and above the trans- 

fer of $360 from conscripted workers to the government. 

The capital stock is not reallocated between sectors, since payments to 

capital fall by 15 percent in both sectors. Similarly, the number of workers 

employed in each sector falls by 25 percent in each sector, since t o t a l  wages 

section 7. The one actually made is consfstent with national income falling 
by the $360 na longer paid to conscripted labor, Note that the comparison 
between a conscript and a volunteer army Involves different sized armies. 
Under conscription 360 men belong to the army while only about 310 have joined 
our volunteer army. One could, if he prefers, make alternative comparisons 
which hold constant the s ize  of the a*. 



f a l l  by t h e  same f r a c t i o n  i n  both sectors .  Eut because Y i s  the  r e l a t i v e l y  

labor  i n t ens ive  good, i t s  output f a l l s  by a g rea t e r  f r a c t i o n  (.20) than 

1 
does the  output o f  X (.lo). Because t o t a l  expenditures on each of t h e  

two goods f a l l s  by 15 percent ,  the price of  good Y rises by 1/26,  while the 

price of good X f a l l s  by 1/18. Seen fro= y e t  another angle ,  the r i s e  i n  

the p r i c e  of l abor  and f a l l  i n  t he  p r i c e  o f  capital r e s u l t  i n  a higher price 

of good Y,  t h e  labor  kntensive good,and a lower price for X. O f  course, 

l abor  l o s e s  on t h e  side o f  uses of tnincome, since i t  i s  t h e  r e l a t i v e l y  

heavy purchaser  of good Y, and c a p i t a l i s t s  gain. The amount of  this re- 

d i s t r i b u t i o n  i s  $28.80. 

The gains  experienced on the  sources side by cap i ta l i s t s ,  t he  govern- 

ment, and the two classes of workers and on the uses s i d e  by c a p i t a l i s t s  

and unconscripted labor a r e  a s  shown i n  t h e  following table: 

Factor Sources - Uses - Total  

Drafted labor - 360 - - - 360 
Market labor + 144 - 28.8 -t- 115.2 
Tota l  l abor  - 216 - 28.8 + 244.8 
Capi ta l  - 144 + 28.8 - 115.2 
Government + 360 - - + ?.el: 

Total  0 0 

This example completes our  treatment o f  expenditure incidence but does not  

nearly exhaust t h e  almost limitless oppor tun i t i e s  fo r  real world appl ica-  

t ion.of  t h e  concept. 

%he reason output of  Y f a l l s  a g r e a t  dea l  under a volunteer  but 
no t  a conscr ipted army is t h a t  i n  t h e  former case income increases  f o r  the 
group ( labor)  which s t rongly  p r e f e r s  Y while income f a l l s  for the same group 
in the lattez  case. ' 
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