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ABSTRACT 
 

When Arthur Laffer and other "supply side advocates" 
 

plot the "Laffer Curve," a relationship between tax revenue 
 

and a particular tax rate, they draw an upward-sloping 
 

segment of the curve called the normal range, followed by a 
 

downward-sloping segment called the prohibitive range. The 
 

prohibitive range is said to exist because high tax rates 
 

stifle economic activity and encourage leisure pursuits. 
 

Since a given revenue can be obtained with either of two tax 
 

rates, government would act rationally by choosing the lower 
 

rate of the normal range. 
 

This paper introduces a new curve which summarizes the 

combinations of tax rates and the responsiveness of the 

amount of labor supplied to tax rates that result in maximum 

revenues, thus separating the "normal area" from the 

"prohibitive area." Looking at labor tax rates and total 

revenue, for example, the tax rate that maximizes revenue 

will depend on the assumed labor supply response to taxes. 

A general-purpose empirical model of the U.S. economy is 

used to plot the Laffer curve for several response rates, 

and to plot the newly introduced curve using the labor tax 

example. Results indicate that the United States could 

conceivably be operating in the prohibitive area, but that 

the tax rate on U.S. labor income and/or labor supply 

response would have to be much higher than most economists 

have estimated. 



CAN TAX REVENUES GO UP WHEN TAX RATES GO DOWN?* 
 

Don F u l l e r t o n * *  
 

1. 	 INTRODUCTION 
 

Ever s i n c e  A r t h u r  B. L a f f e r  f i r s t  drew h i s  famous c u r v e  on a 

n a p k i n  	i n  a Washington r e s t a u r a n t  s i . x  y e a r s  ago, t h e r e  h a s  been  

c o n s i d e r a b l e  p u b l i c  d e b a t e  a b o u t  t h e  p o s s i b i l i t y  of an i n v e r s e  

r e l a t i o n s h i p  be tween t a x  r a t e s  and  government  r e v e n u e .  As drawn 

i n  F i .gure  1, t h e  c u r v e  p l o t s  t o t a l  r e v e n u e  a g a i n s t  t h e  t a x  r a t e  

and  i n d i c a t e s  t h a t  t h e r e  a re  two r a t e s  a t  which a g i v e n  revenue 

can b e  c o l l e c t e d .  The upward s l o p i n g  p o r t i o n  o f  t h e  curve i s  

c a l l e d  t h e  "normal"  r a n g e  and t h e  downward s l . o p i n g  segment  is  t h e  

" p r o h i b i t i v e "  r ange .  The p r o h i b i t i v e  r a n g e  is s a i d  t o  e x i s t  

b e c a u s e  t h e  h i g h  t a x  r a t e s  s t i f l e  economic a c t i v i t y ,  f o r c e  con

sumers  and b u s i n e s s e s  t o  b a r t e r ,  and e n c o u r a g e  l e i s u r e  p u r s u i t s .  &/ 
No r a t i o n a l  government  would knowingly o p e r a t e  on t h i s  r a n g e  i n  

t h e  l o n g  r u n .  

* 	 Some r e s u l t s  i n  t h i s  p a p e r  a l s o  a p p e a r e d  i n  N a t i o n a l  Bureau 
o f  Economic Resea rch  ( N . B . E . R ; )  working p a p e r  no. 4 6 7  i n  
A p r i l  1980 e n t i t l e d  "On t h e  P o s s i b i l i t y  o f  an I n v e r s e  
R e l a t i o n s h i p  Be tween  Tax Rates and Government Revenues."  
 

**  	 I am i n d e b t e d  t o  my c o l l e a g u e s  A .  Thomas King ,  J o h n  B.  
Shoven,  and J o h n  Whalley w i t h  whom I d e v e l o p e d  t h e  g e n e r a l  
 
e q u i l i b r i u m  model u sed  i n  t h i s  s t u d y .  I am a l s o  g r a t e f u l .  t o  
 
t h e  T r e a s u r y  Department's O f f i c e  of  Tax A n a l y s i s  f o r  f i n a n  
 
c i a l  a s s i s t a n c e .  T h i s  r e v i s e d  v e r s i o n  o f  t h e  N.B.E.R. p a p e r  
 
i n c o r p o r a t e s  c h a n g e s  s u g g e s t s d  by David B r a d f o r d ,  Shan tayanan  
 
D e v a r a j a n ,  Ronald E .  G r i e s o n ,  Michae l  Kaufman, James E .  
 
Rauch, Harvey Rosen, and N i c h o l a s  S t e r n .  I wi sh  t o  thank  
 
C a r o l e  G a r l a n d  o f  t h e  O f f i c e  of  Tax P o l i c y  f o r  c o o r d i n a t i n g  
 
t h e  c l e r i c a l  e f f o r t s  and a s s i s t i n g  w i t h  p r o d u c t i o n .  I r e t a i n  
 
f u l l  r e s p o n s i b i 1 , i t y  fo r  e r r o r s  and f o r  t h e  v i e w s  e x p r e s s e d .  
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Figure 1 

Debate  a b o u t  t h e  v a l i d i t y  o f  the L a f f e r  c u r v e  h a s  been con

d u c t e d  m o s t l y  i n  t h e  s p h e r e s  of  p o l i t i c s  and j o u r n a l i s m ,  and h a s  

i n c l u d e d  a wide v a r i e t y  of  unsuppor t ed  c l a i m s  and o p i n i o n s .  

These r a n g e  all t h e  way from t h e  a s s e r t i o n  t h a t  t h e  p r o h i b i t i v e  

r a n g e  d o e s  n o t  e x i s t  t o  L a f f e r ' s  c l a i m  t h a t  "we a r e  w e l l  w i t h i n  

t h i s  r a n g e  a t  p r e s e n t . "  2/ Simple  t h e o r e t i c a l  models  c a n  show 

t h a t  the p r o h i b i t i v e  r a n g e  d o e s  indeed  e x i s t ,  b u t  t h e  U.S. p o s i 

t i o n  on t h e  c u r v e  is c l e a r l y  a n  e m p i r i c a l  m a t t e r .  D e s p i t e  t h e  

o b v i o u s  impor t ance  of t h i s  issue f o r  f i s c a l  p o l i c y ,  t h e r e  h a s  

been  no s e r i o u s  e s t i m a t i o n  of  t h e  c u r v e  u s i n g  an economic 

model. 3J T h i s  pape r  a t t e m p t s  t o  c o r r e c t  t h i s  d e f i c i e n c y  by 

u s i n g  a g e n e r a l  e q u i l i b r i u m  A/ t a x a t i o n  model t o  a d d r e s s  two 
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q u e s t i o n s .  F i r s t ,  what is t h e  p o s i . t i o n  o f  t h e  Uni ted  S t a t e s  on 

t h e  c u r v e  today?  Second, what is t h e  r e l a t i o n s h i p  between t h e  

l o c a t i o n  of  t h e  curve i t s e l f  and c r i t i c a l  numbers such  a s  t h e  

a p p r o p r i a t e  f a c t o r  ( p r o d u c t i o n  i n p u t )  supp ly  e l a s t i c i t y ?  %/ g/ 

The n e x t  s e c t i o n  o f f e r s  a b r i e f  rev iew o f  some s a l i e n t  p o i n t s  
 

from t h e  d e b a t e .  A common aspect of  p r e v i o u s  s t u d i e s  is  t h a t  a 
 

p r o h i b i t i v e  range  f o r  some l o c a l  or non-U.S. economy is always 
 

a s s o c i a t e d  w i t h  p a r t i c u l a r l y  h i g h  t a x  ra tes ,  h igh  f a c t o r  s u p p l y  
 

e l a s t i c i t i e s ,  o r  bo th .  The t h i r d  s e c t i o n  sets  o u t  t h e  c o n d i t i o n s  
 

under which, i n  t h e  long  r u n ,  a lower t a x  r a t e  could  resu1.t i n  
 

h i g h e r  revenues .  These c o n d i t i o n s  a r e  summarized i n  a new c u r v e ,  
 

p l o t t i n g  t h e  a p p r o p r i a t e  f a c t o r  s u p p l y  e l a s t i c i t y  a g a i n s t  t h e  t a x  
 

ra te .  The f o u r t h  s e c t i o n  d e s c r i b e s  t h e  g e n e r a l  e q u i l i b r i u m  model 
 

used t o  simulate t h e  e f f e c t s  of  v a r i o u s  t a x  r a t e s .  The  e s t ima 
 

t i o n s  of  t h e s e  e f f e c t s  a r e  i n  s e c t i o n  f i v e ,  and both  t h e  L a f f e r  
 

curve  and t h e  new c u r v e  are p l o t t e d  f o r  an example w i t h  a l a b o r  
 

tax and l a b o r  supp ly  e l a s t i c i t y .  S e c t i o n  s i x  p r o v i d e s  some e v i  
 

dence on t h e  v a l u e  of  t h e  c r i t i c a l  l a b o r  supp ly  e l a s t i c i t y ,  and 
 

t h e  l a s t  s e c t i o n  conc ludes  t h a t  t o  o p e r a t e  i n  t h e  p r o h i b i t i v e  
 

r ange ,  t h e  t a x  r a t e  on l a b o r  income and/or t h e  f a c t o r  supp ly  
 

e l a s t i c i t y  m u s t  be  v e r y  h igh .  
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A2 .  -BRIEF LITERATURE REVIEW 

The idea of an inverse relationship between tax rates and 
 

revenue is not entirely new. Adam Smith, in =Wealth of 
 

Nations (1776)could hardly be more explicit: 
 

High taxes, sometimes by diminishing the consumption Of 
 
the taxed commoditi.es, and sometimes by encouraging smug
 
gling, frequently afford a smaller revenue to government than 
 
what might be drawn from more moderate taxes. (Book V I  
 
Chapter 11) 
 

The international trade literature, as exemplified by Caves and 
 

Jones (1973), has reflected an understanding of the existence of 
 

a revenue-maximizing tariff. This pre-Laffer edition contains a 
 

hump-shaped tariff revenue curve which looks just like Figure l. 
 

With respect to internal taxes, Jules Dupuit in 1844 states: 
 

By thus gradually increasing the tax it will reach a 
level at which the yield is at a maximum . . . Beyond, the 
yield of tax diminishes . . . Lastly a tax [which is 
prohibitive] will yield nothing. 

After the introduction of the Laffer curve (or perhaps the 
 

reintroduction of the Smith-Dupuit curve) in 1974, the quality of 
 

debate deteriorates significantly. Jude Wanniski (1978) chron
 

icles various fiscal catastrophes from the fall of the Roman 
 

Empire to the Great Depression and attributes each of them to 
 

some tax hike occurring within a few years in either direction. 
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At various points in his analysis Wanniski suggests that the peak 

of the curve is at a 25 percent tax rake (page 260), and that the 

peak of the curve “is the point at which the electorate desires 

to be taxed” (page 9 8 ) .  I/ He states that the welfare maximizing 

government would operate somewhere on the normal range with the 

size of its budget determined by standard cost-benefit analysis. 

For the opposition, Kiefer (1978) asserts that there is no 
 

tax rate for the overall economy which can be measured on the 
 

horizontal axis, and that “the Laffer Curve represents a gross 
 

simplification of a major portion of macro-economics into a 
 

single curved line” (page 15). These arguments are not com
 

pelling either in view of the large number of economic models 
 

which oversimplify in order to comprehend and convey economic 
 

phenomena. Kiefer also reminds us that i.ncome and substitution 
 

effects tend to be offsetting. For example, though a reduction 
 

in his personal income tax rate gives the individual an incentive 
 

to work more and consume less leisure, this tax reduction also 
 

allows him to work less and consume more leisure while main
 

taining the same after-tax income. The tendency to work more is 
 

the substitution effect and the tendency to work less is the 
 

income effect. 
 

Kiefer argues agai.nstoveremphasis on the supply side, 
 

claiming that “by concentrating primarily on incentive and 
 

supply-side effects, the Laffer Curve largely ignores the actual 
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mechanism by which f i s c a l  p o l i c y  e x e r t s  its b i g g e s t  and most 

immediate impact--demand s i d e  e f f e c t s . "  These a n t a g o n i s t s  appear  

t o  be us ing  d i f f e r e n t  models t h a t  a r e  riot comparable .  E/ 

Canto ,  J o i n e s ,  and L a f f e r  (1978) b u i l d  a s i m p l e  e q u i l i b r i u m  

model w i t h  one o u t p u t ,  two f a c t o r s  of  p r o d u c t i o n ,  and a 

l a b o r / l e i s u r e  c h o i c e  on t h e  p a r t  o f  consumers. The  u t i l i t y  func

t i o n  ?/ o f  i n d i v i d u a l s  i n  t h e i r  model i n c l u d e s  t h e  d i s c o u n t e d  

v a l u e s  of  consumption and l e i s u r e  of  each  f u t u r e  p e r i o d ,  g/a 

f o r m u l a t i o n  which is  v e r y  s i m i l a r  t o  t h e  l a r g e r  e m p i r i c a l  g e n e r a l  

e q u i l i b r i u m  model used l a t e r  i n  t h i s  pape r .  Another s i m i l a r i t y  

is t h a t  t h e  c a p i t a l  s t o c k  is f i x e d  i n  any one p e r i o d ,  b u t  can  

grow ove r  time. Labor taxes i n  t h e s e  models d e c r e a s e  t h e  net-of-,  

t a x  wage r e c e i v e d  by workers .  Each i n d i v i d u a l  reacts t o  t h i s  de-

crease w i t h  an income e f f e c t  and a s u b s t i t u t i o n  e f f e c t .  In t h e i r  

model, however, government revenues  a r e  r e t u r n e d  t o  workers  

th rough t r a n s f e r s  o r  used t o  buy goods which a re  p e r f e c t  s u b s t i 

t u t e s  f o r  p r i v a t e  goods.  T h i s  model l ing  c a n c e l s  o u t  t h e  income 

e f f e c t  and t h e r e f o r e  l e a v e s  t h e  economy w i t h  a l a b o r  supp ly  t h a t  

unambiguously d e c r e a s e s  as  t h e  l a b o r  t a x  r a t e  i n c r e a s e s .  

There  a r e  t h r e e  o b j e c t i o n s  r a i s e d  by t h i s  model l ing .  The 

f i r s t  o b j e c t i o n ,  r ecogn ized  by t h e s e  a u t h o r s ,  is  t h a t  i f  t rans

f e r s  a r e  g i v e n  t o  i n d i v i d u a l s  o t h e r  t han  t h o s e  who pay t a x e s ,  and 

i f  i n d i v i d u a l s  have d i f f e r e n t  p r e f e r e n c e s  f o r  income v e r s u s  
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l e i s u r e ,  t h e n  income e f f e c t s  do n o t  n e c e s s a r i l y  c a n c e l .  T h e  

second o b j e c t i o n  is  t h a t  i f  a government does  no th ing  o t h e r  t han  

t a x  l a b o r  and r e b a t e  t h e  revenue t o  t h e  l a b o r e r s ,  t hen  o v e r a l l  

economic w e l f a r e  w i l l  d e c r e a s e .  C l e a r l y  government w i l l .  make 

p e o p l e  worse o f f  i f  it t a x e s  them i n t o  working less  and then  

spends  t h e  t a x  revenue  on something t h e y  cou ld  have p rov ided  j u s t  

a s  well themselves .  Thus these a u t h o r s '  model does  n o t  accoun t  

f o r  t h e  i n h e r e n t  e f f i c i e n c y  g a i n  t h a t  OCCUKS when government c o r 

r ec t s  marke t  f a i l u r e  by p rov id ing  a " p u b l i c  good." The b e n e f i t s  

o f  consuming such  goods s p i l l  over  t o  o t h e r  i n d i v i d u a l s  who have 

n o t  p a i d  f o r  them, so t h a t  p r i v a t e  p e r s o n s  w i l l  n o t  buy a s  much 

of  them as t h e i r  s o c i a l  b e n e f i t s  would j u s t i f y .  P o l i c e  p r o t e c 

t i o n  and s t r ee t  l i g h t i n g  a r e  good examples.  S i n c e  t h e  p r i v a t e  

market f o r  such  goods does  n o t  a l l o c a t e  r e s o u r c e s  e f f i c i e n t l y ,  

government can i n c r e a s e  consumer w e l f a r e  by p r o v i d i n g  them. 

T h i r d l y ,  i t  is  c lear  t h a t  some p u b l i c  goods l i k e  p o l i c e  p r o t e c 

t i o n  may a c t u a l l y  a c t  t o  encourage p r i v a t e  p r o d u c t i o n .  The  l a b o r  

t a x e s  t h a t  reduce  worke r s '  d e s i r e  t o  supp ly  l a b o r  a t  a g i v e n  wage 

may be s p e n t  by t h e  government on p u b l i c  goods t h a t  cause  pro

ducers  t o  w i l l i n g l y  i n c r e a s e  wages i n  t h e i r  a t t e m p t  t o  h i r e  more 

l a b o r  and i n c r e a s e  o u t p u t .  T h e r e f o r e ,  t h e  "ba lanced  budget"  

l a b o r  supp ly  does  n o t  have t o  d e c r e a s e  w i t h  l a b c r  t a x  r a t e  

i n c r e a s e s  a s  these a u t h o r s  i n s i s t .  Econometr ic  e s t i m a t e s  of  how 

i t  responds  w i l l  be surveyed  i n  a l a t e r  s e c t i o n .  g/ 
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I n  e m p i r i c a l  work, Gr i e son  (1977) f i n d  t h e  p o s s i b i l i t y  

of a n  i n v e r s e  r e l a t i o n s h i p  between t a x  r a t e s  and revenue f o r  

l o c a l  government i n  N e w  York. "The i n c l u s i o n  of  s t a t e  t a x e s  l o s t  

when economic a c t i t i t y  l e a v e s  both  t h e  c i t y  and s t a t e  would . . . 
ra i se  t h e  p o s s i b i l i t y  o f  a n e t  revenue  loss as  a r e s u l t  of an i n -

crease i n  b u s i n e s s  income t a x e s . "  They f i n d  t h a t  t h e  nonmanufac

t U r i n g  S e c t o r  has fewer a l t e r n a t i v e s  t o  t h e  N e w  York C i t y  l o c a 

t i o n  and s h o u l d  be taxed  mare h e a v i l y  r e l a t i v e  t o  t h e  manufac

t u r i n g  s e c t o r  whose r e sponse  t o  t a x  is more e l a s t i c .  G r i e s o n  

(1979) f i n d s  t h e  two s e c t o r s  r e v e r s e d  f o r  P h i l a d e l p h i a ,  where 

nonmanufactur ing is  under g r e a t e r  c o m p e t i t i v e  p r e s s u r e .  S t i l l ,  

" P h i l a d e l p h i a  may have been a t  or  v e r y  c l o s e  t o  t h e  revenue  maxi

miz ing  p o i n t  . . . b e f o r e  t h e  r e c e n t  income t a x  i n c r e a s e ,  w h i c h  

ra i ses  the  p o s s i b i l i t y  of  i t  having been i n  excess of t h e  

s o c i a l l y  o p t i m a l  one.  

F i n a l l y ,  C h a r l e s  S t u a r t  (1979) uses a f a i r l y  s i m p l e  two-

s e c t o r  model t o  f i n d  t h a t  t h e  c u r r e n t  80  p e r c e n t  marg ina l  t a x  

wedge i n  Sweden exceeds  t h e i r  revenue-maximizing r a t e  by 1 0  

p e r c e n t .  According t o  S t u a r t ' s  a n a l y s i s ,  Sweden's h igh  t a x  r a t e s  

encourage  b a r t e r  and non-market a c t i v i t y ,  p l a c i n g  i t s  economy on 

the p r o h i b i t i v e  r ange .  
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3 .  ANOTHER SIMPLE CURVE 

A common f e a t u r e  o �  arguments  from both  s i d e s  o f  t h e  d e b a t e  

i s  a n  i m p l i c i t  o r  e x p l i c i t  r e f e r e n c e  t o  f a c t o r  s u p p l y  e l a s t i c i 

t i e s .  The o f f s e t t i n g  income and s u b s t i t u t i o n  e f f e c t s  p o i n t e d  o u t  

by K i e f e r  mere ly  imply t h a t  t h e  r e l e v a n t  supp ly  e l a s t i c i t y  might  

be low o r  n e g a t i v e ,  i . e . ,  t h a t  t h e  r e l e v a n t  f a c t o r  supp ly  may 

i n c r e a s e  v e r y  l i t t l e  o r  even d e c r e a s e  i n  response  t o  a n  i n c r e a s e  

i n  t h e  ne t -of - tax  wage. The emphasis  on l a r g e  i n c e n t i v e s  i n  t h e  

s u p p l y - s i d e  argument i m p l i e s  a l a r g e  e l a s t i c i t y .  The "open" 

n a t u r e  o f  a l o c a l  economy, i .e . ,  t h e  f a c t  t h a t  l a b o r  and c a p i t a l  

c a n  move i n  and o u t  of  i t  more e a s i l y  than  they  c a n  move i n  and 

o u t  of  a n a t i o n a l  economy, i m p l i e s  a more e l a s t i c  r e sponse  t o  a 

l o c a l  t a x .  Indeed,  t h e  e n t i r e  d e b a t e  r educes  t o  t h e  e m p i r i c a l  

m a t t e r  of  t h e  s i z e  of  t h e  r e l e v a n t  f a c t o r  supp ly  e l a s t i c i t i e s .  

I f  t h e y  a r e  hi.gh enough, peop le  would reduce  t h e i r  work e f f o r t  o r  

i nves tmen t  so much i n  r e sponse  t o  i n c r e a s e d  t a x e s  t h a t  t h e  

economy cou ld  be on t h e  p r o h i b i t i v e  range .  

The ve ry  l o c a t i o n  of  L a f f e r ' s  c u r v e  i n  F i g u r e  1 depends on 

t h e  supp ly  e l a s t i c i t y  of  t h e  f a c t o r  bei,ng t axed .  g/ If t h a t  

e l a s t i c i t y  were f a i r l y  low, t h e  t o t a l  revenue maximizing p o i n t  

would be a t  a h ighe r  tax r a t e  f o r  t h a t  f a c t o r ,  and c o n v e r s e l y .  

One can  imagine a t h i r d  dimension on t h a t  diagram g i v i n g  d i f f e r 

e n t  e l a s t i c i t y  v a l u e s .  I f  one made t h e  t o t a l  revenue a x i s  p e r 

p e n d i c u l a r  t o  t h e  page,  t h e  d i a g r a m ' s  h i l l  would be conve r t ed  
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i n t o  a mountain r ange ,  w i t h  t h e  t o t a l  revenue peaks  o c c u r r i n g  a t  

p o i n t s  running  from a low t a x  r a t e  and h i g h  e l a s t i c i t y  combina

t i o n  t o  a h i g h  r a t e  and low e l a s t i c i t y  p a i r .  T h i s  s e r i e s  of  

peaks  i s  p l o t t e d  i n  F i g u r e  2 .  Everyth ing  t o  the sou thwes t  O f  

t h a t  c u r v e  s i g n i f i e s  t h e  "normal a r e a " ,  where r a i s i n g  r a t e s  g a i n  

revenue ,  and n o r t h e a s t  o f  t h e  c u r v e  i s  t h e  " p r o h i b i t i v e  a r e a , "  

where no r a t i o n a l  government would knowingly o p e r a t e .  Each p o i n t  

on t h e  c u r v e  shows t h e  t a x  ra te  t h a t  maximizes t o t a l  revenue f o r  

a g i v e n  e l a s t i c i t y .  u/ 

A t  an i n f i n i t e  supp ly  e l a s t i c i t y ,  t h e  owners o f  a f a c t o r  such 

as l a b o r  o r  c a p i t a l  w i l l  respond t o  a t a x  by r e f u s i n g  t o  supp ly  

i t  a t  a l l .  The government canno t  a c q u i r e  a d d i t i o n a l  revenue by 

t a x i n g  t h a t  f a c t o r ,  and t h e  maximum t o t a l  revenue would be ob

t a i n e d  e l sewhere  (a  z e r o  t a x  r a t e  f o r  t h a t  f a c t o r  is  b e s t ) .  For 

a l a r g e  f i n i t e  e l a s t i c i t y ,  t h e  t a x  ra te  would have t o  be ve ry  low 

t o  remain i n  t he  normal range .  As this e l a s t i c i t y  d e c r e a s e s ,  

h i g h e r  t a x  r a t e s  w i l l  maximize revenues .  F i n a l l y ,  a t  a z e r o  

e l a s t i c i t y ,  f a c t o r  s u p p l y  i s  u n a f f e c t e d ,  and t h e  o n l y  bound on 

revenue  is g i v e n  by t o t a l  p r o d u c t  of  the f a c t o r .  

From t h i s  d e s c r i p t i o n ,  we can  p l a c e  a l l  t h e  a d v o c a t e s  on a 

s i n g l e  spec t rum t h o s e  who s a y  we a re  i n  t h e  p r o h i b i t i v e  a r e a  

b e l i e v e  t h a t  t h e  r e l e v a n t  e l a s t i c i t y  and/or t a x  r a t e  a r e  h i g h e r ,  
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Figure 2 
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t h o s e  who say  we a r e  i n  t h e  normal a r e a  bel ieve t h e y  a r e  lower ,  

and t h o s e  who deny t h e  e x i s t e n c e  of  t h e  i n v e r s e  r e l a t i o n s h i p  must 

be l ieve  t h a t  t h e  supp ly  e l a s t i c i t y  is z e r o  o r  n e g a t i v e .  

4. THE GENERAL EQUILIBRIUM MODEL 

To s i m u l a t e  t h e  e f f e c t s  of  d i f f e r e n t  tax r a t e s  f o r  a v a r i e t y  

of  f a c t o r  supp ly  e l a s t i c i t i e s ,  a p r e v i o u s l y  developed g e n e r a l  

e q u i l i b r i u m  t a x a t i o n  model is used .  T h i s  model is s t i l l  evo lv ing  

a f t e r  s e v e r a l  y e a r s  of work, and i t  h a s  a l r e a d y  been used f o r  

o t h e r  pu rposes  i n c l u d i n g  t h e  e v a l u a t i o n  of  v a r i o u s  t a x  reform 
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p r o p o s a l s .  However, i t  was b u i l t  as  a g e n e r a l  purpose  model, and 

i t s  f ea tu res  a r e  s u r p r i s i n g l y  well s u i t e d  f o r  t h i s  a p p l i c a t i o n .  

No a d j u s t m e n t s  were r e q u i r e d  t o  o b t a i n  t h e  fo l lowing  e s t i m a t e s .  

S i n c e  more thorough d e s c r i p t i o n s  of t h e  model a re  a v a i l a b l e  e l s e -

where,  only an o u t l i n e  of  i ts  f e a t u r e s  is  p r e s e n t e d  h e r e .  %/ 

The model ' s  economy is d i v i d e d  i n t o  1 9  p r o f i t  maximizing pro

duc ing  s e c t o r s ,  1 5  consumption commodities and 1 2  consumers 

d i f f e r e n t i a t e d  by income class.  Each i n d u s t r y  h a s  a Cobb-Douglas 

o r  C o n s t a n t  E l a s t i c i t y  of  S u b s t i t u t i o n  (CES)  p r o d u c t i o n  f u n c t i o n ,  

where t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  between c a p i t a l  and l a b o r  =/ 
is chosen  a s  a "bes t -guess"  v a l u e  from ev idence  i n  t h e  l i t e r a t u r e .  

Each o u t p u t  can  be used a s  a i n t e r m e d i a t e  i n p u t .  Outputs  can be 

purchased  by t h e  government ,  used f o r  i nves tmen t ,  o r  c o n v e r t e d  

i n t o  consumer goods.  There  i s  a l s o  a s i m p l e  f o r e i g n  t r a d e  

s e c t o r ,  though f a c t o r s  of p r o d u c t i o n  canno t  move a c r o s s  n a t i o n a l  

boundar i e s  . 

Each consumer h a s  i n i t i a l  endowments of  l a b o r  and c a p i t a l  

s e r v i c e s  w h i c h  can  be s o l d  f o r  u se  i n  p r o d u c t i o n .  Because of  t h e  

a s sumpt ions  of  p e r f e c t  f a c t o r  m o b i l i t y  and c o m p e t i t i o n ,  t h e  

ne t -of - tax  r e t u r n  t o  each f a c t o r  is  e q u a l  a c r o s s  i n d u s t r i e s .  E/ 
A consumer can a l s o  choose  t o  wi thho ld  some of  h i s  l a b o r  endow

ment ,  consuming l e i s u r e  i n s t e a d  of  working. The c a p i t a l  s t o c k  is  

f i x e d  i n  any one p e r i o d ,  b u t  t h e  dynamic v e r s i o n  of  t h e  model 
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a l l o w s  s a v i n g s  t o  augment t h e  s t o c k  i n  l a t e r  p e r i o d s .  The e l a s 

t i c i t y  o f  s u b s t i t u t i o n  between p r e s e n t  and f u t u r e  consumption is 

based on an e s t i m a t e  of  t h e  s a v i n g s  e l a s t i c i t y  w i t h  r e s p e c t  t o  

t h e  ne t -o f - t ax  of  r e t u r n  on s a v i n g s .  T h i s  e l a s t i c i t y  is  used 

because  t h e  a f t e r - t a x  r a t e  of r e t u r n  on s a v i n g s  t e l l s  t h e  

i n d i v i d u a l  how much e x t r a  f u t u r e  consumption he can  g e t  by 

s a c r i f i c i n g  p r e s e n t  consumption. For t h i s  v a l u e  t h e  0 . 4  p e r c e n t  

change i n  s a v i n g s  p e r  1 p e r c e n t  change i n  t h e  r a t e  of r e t u r n  as  

found by Boskin (1978) is used.  The e l a s t i c i t y  o f  s u b s t i t u t i o n  

between consumption and l e i s u r e  is based on an estimate of  t h e  

l a b o r  supp ly  e l a s t i c i t y  w i t h  r e s p e c t  t o  t h e  ne t -of - tax  wage. For 

t h i s  value a 0.15 p e r c e n t  change i n  l a b o r  supp ly  per  1 p e r c e n t  

change i n  t h e  wage is t y p i c a l l y  used ,  b u t  r e l a t i o n s h i p s  f o r  

d i f f e r e n t  l a b o r  e l a s t i c i t y  v a l u e s  w i l l  be d e r i v e d  below when t h e  

c u r v e  i n  F i g u r e  2 is  p l o t t e d .  

The v a r i o u s  F e d e r a l ,  s t a t e ,  and l o c a l  t a x e s  a r e  t y p i c a l l y  

model led a s  t a x  r a t e s  on t h e  v a l u e  of  pu rchases  of  a p p r o p r i a t e  

p r o d u c t s  O K  factolcs .  C o r p o r a t e  income t a x e s  and p r o p e r t y  t a x e s  

a r e  modelled a s  t a x e s  on t h e  u s e  of  c a p i t a l  t h a t  d i f f e r  by in 

d u s t r y  because ,  f o r  example,  d i f f e r e n t  p r o p o r t i o n s  of i n d u s t r i e s  

a r e  i n c o r p o r a t e d .  S o c i a l  s e c u r i t y ,  workmen’s compensat ion and 

unemplqment  i n s u r a n c e  appear  a s  t a x e s  on use of  l a b o r .  T h e s e  

r a t e s  d i f f e r  by i n d u s t r y  p a r t l y  because d i f f e r e n t  p r o p o r t i o n s  o f  

Workers a r e  s u b j e c t  t o  t h e  s o c i a l  s e c u r i t y  maximum, b u t  i n  1 9 7 3  
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t h e y  averaged  9 .1  p e r c e n t  o f  g r o s s  payments t o  l a b o r .  P e r s o n a l  

income t a x e s  o p e r a t e  as  d i f f e r e n t  s c h e d u l e s  f o r  each consumer 

g roup ,  w i t h  t a x  r a t e s  on t h e  l a s t  d o l l a r  of  income ea rned  

(so-called marg ina l  t a x  ra tes )  i n c r e a s i n g  from an ave rage  of  1 

P e r c e n t  f o r  t h e  l o w e s t  income g roup  t o  an ave rage  of  4 0  p e r c e n t  

f o r  t h e  h i g h e s t  income group.  

The numer ica l  c o e f f i c i e n t s  of  t h e  model have been e s t i m a t e d  

f o r  1973 us ing  d a t a  from t h e  N a t i o n a l  Income and P roduc t  

Accounts ,  t h e  Bureau of Labor S t a t i s t i c s '  Consumer Expend i tu re  

Survey ,  and t h e  T r e a s u r y  Depar tment ' s  Merged Tax F i l e .  These 

d a t a  a re  a d j u s t e d  f o r  known i n a c c u r a c i e s  i n  government d a t a  

c o l l e c t i o n  p r o c e d u r e s ,  e .g . ,  t h e  f a c t  t h a t  d e p r e c i a t i o n  of p l a n t  

and equipment f o r  t a x  pu rposes  is  d i f f e r e n t  from t h e i r  economic 

d e p r e c i a t i o n ,  and f o r  g e n e r a l  e q u i l i b r i u m  c o n s i s t e n c y  

r equ i r emen t s .  

The model does  n o t  i n c l u d e  i n v o l u n t a r y  unemployment o r  i n f l a 

t i o n  per s e .  I t  e x p r e s s e s  a l l  p r i c e s  i n  r e l a t i v e  terms t h e r e  

is  no money i n  the model. Vo lun ta ry  unemployment is  c a p t u r e d  

th rough  t h e  l a b o r / l e i s u r e  c h o i c e ,  however, and t h e  i n t e r a c t i o n  of 

i n f l a t i o n  w i t h  p r o g r e s s i v e  t a x  r a t e s  is s i m u l a t e d  by,  f o r  

example,  moving i n d i v i d u a l s  i n t o  h i g h e r  t a x  b r a c k e t s .  =/ The 

model t h u s  c o n c e n t r a t e s  on long-run ,  microeconomic behav io r  and 

is t h e r e f o r e  c o n s i s t e n t  w i th  t h e  models of  t h e  supp ly - s ide  

advoca te s .  
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There is  a p o t e n t i a l  d i f f e r e n c e ,  however. The model used i n  

t h i s  paper  assumes government t r a n s f e r s  a r e  made t o  consumer 

g roups  i n  p r o p o r t i o n  t o  t h e i r  observed  1973 r e c e i p t s  from s o c i a l  

s e c u r i t y ,  unemployment compensat ion,  food s tamps ,  and o t h e r  

welfare programs. Supply-s ide  a d v o c a t e s  may b e l i e v e  t h a t  t h e s e  

payments reduce  t h e  i n c e n t i v e s  of  t h e  p e o p l e  who r e c e i v e  them t o  

work. The d e g r e e  t o  which t h e  supp ly - s ide  a d v o c a t e s  a r e  c o r r e c t  

depends on t h e  program's  a b i l i t y  t o  i s o l a t e  impor t an t  c h a r a c t e r 

i s t i c s  such  as  age ,  d i s a b i l i t y ,  and number of  dependen t s  which 

m a k e  t h e  r e c i p i e n t  unable  t o  work .  I f  t h e  program s u c c e s s f u l l y  

i s o l a t e s  t h o s e  c h a r a c t e r i s t i c s ,  i ts payments w i l l  have l i t t l e  o r  

no d i s i n c e n t i v e  e f f e c t .  O u r  model does  i n  f a c t  t r e a t  them as 

having no d i s i n c e n t i v e  e f f e c t .  To t h e  e x t e n t  t h a t  l a r g e r  d i s i n 

c e n t i v e  e f f e c t s  e x i s t  due t o  t r a n s f e r  payments,  h i g h e r  t a x  r a t e s  

shou ld  be used i n  d e s c r i b i n g  t h e  c u r r e n t  U.S. economy. lg/ 

5. ESTIMATION 

Supply-side a d v o c a t e s  r e f e t  t o  s e v e r a l  d i f f e r e n t  t y p e s  of  

t a x e s  when they  c l a i m  t h a t  an i n v e r s e  r e l a t i o n s h i p  e x i . s t s  between 

a p a r t i c u l a r  t a x  r a t e  and government t a x  revenue.  The c u r v e  i n  

F igu re  2 could  be p l o t t e d  by va ry ing  a p r o d u c t  t a x  r a t e  a g a i n s t  

t h e  p r i c e  e l a s t i c i t y  of  demand f o r  t h a t  p r o d u c t ,  o r  by p l o t t i n g  

c a p i t a l  t a x  r a t e s  a g a i n s t  t h e  e l a s t i c i t y  of  s a v i n g s  w i t h  r e s p e c t  

t o  t h e  ne t -of - tax  r e t u r n  t o  c a p i t a l .  The l a t t e r  example was 



-16-


a t t e m p t e d  wi th  t h e  e m p i r i c a l  model, b u t  no p r o h i b i t i v e  a r e a  was 

d i s c o v e r e d .  -1 9 /  For t h i s  r e a s o n ,  t h e  example used h e r e  is t h e  

l a b o r  t a x  a g a i n s t  t h e  l a b o r  supp ly  e l a s t i c i t y .  

I n  ou r  model t h e  t a x  on l a b o r  used by i n d u s t r y  a v e r a g e s  9 .1  

p e r c e n t  of  g r o s s  payments t o  l a b o r e r s .  The p e r s o n a l  income t a x  

\ 
takes a n o t h e r  1 p e r c e n t  t o  4 0  p e r c e n t  of  marg ina l  ( o r  l as t  d o l l a r  

J )
at1 l a b o r  income, depending on t h e  consumer ' s  marg ina l  t a x  

b r a c k e t .  The t o t a l  t a x  r a t e  t h u s  r anges  from about  1 0  p e r c e n t  t o  

over  4 0  p e r c e n t  of  l a b o r  income. 2OJ One problem w i t h  i n t e r p r e 

t i n g  a g e n e r a l  f o r m u l a t i o n  l i k e  t h e  L a f f e r  c u r v e  is t h a t  t h e  t a x  

r a t e  on t h e  h o r i z o n t a l  a x i s  i n  f i g u r e  1 may be e i t h e r  ave rage  O K  

m a r g i n a l .  The d i s t i n c t i o n  is n e c e s s a r y  because  margina l  ra tes  

a re  more i m p o r t a n t  f o r  i n c e n t i v e  e f f e c t s .  If t h e  t a x  is s t e e p l y  

p r o g r e s s i v e  so t h a t  marg ina l  r a t e s  are  very  h i g h ,  i t  w i l l  take a 

s i g n i f i c a n t l y  lower ave rage  r a t e  t o  g e t  o n t o  t h e  p r o h i b i t i v e  

r ange  than  i f  t h e  t a x  is  n o t  a t  a l l  p r o g r e s s i v e .  A s o l u t i o n  is  

t o  va ry  t h e  i n d u s t r i a l  l a b o r  t a x  r a t e  of  9 . 1  p e r c e n t  s i n c e  this 

r a t e  i s  bo th  ave rage  and m a r g i n a l ,  i . e . ,  i t  takes 9 .1  p e r c e n t  of  

a l l  l a b o r  income 9 . 1  p e r c e n t  of  t h e  l a s t  d o l l a r  ea rned .  

V a r i a t i o n s  i n  t h i s  ra te  a l o n e  a r e  r e p o r t e d  below, b u t  t h e  r e a d e r  

s h o u l d  remember t h a t  t h e  a d d i t i o n a l  p e r s o n a l  income t a x  and o t h e r  

t a x e s  a lways remain.  The t a x  r a t e s  r e p o r t e d  a r e  t h u s  

u n d e r s t a t e m e n t s  of  t h e  mode l ' s  t r u e  r a t e .  z/ 



Tab le  1 


Tota l  Revenue Assoc ia t ed  w i t h  Each Labor Tax Rate, 

i n  B i l l i o n s  of 1973 D o l l a r s  


Tax Rate on 
Gross Income : Labor Supply Elas t ic i ty  w i t h  Respect t o  Net-of-Tax Wage 

.15 : .50 : 1.00 : 1.50 : 1.75 : 2.00 : 2.50 : 3.00 : 4.00 

-.111 
.ooo 
.048 
.091 360.00 
.130 
.167 
.200 
.231 439.48 
.286 
.310 
-333 503.71 
* 375 
.412 555.56 
.474 597.41 
.487 
.500 615.16 
.565 657.84 
-600 678.84 
.630 694.90 
.667 711.16 
.697 719.58 
.706 720.89 
.714 721.53 
.718 721.60 
.722 721.52 
-730 720.92 
.750 715.79 
.778 697.79 
.800 670.19 
.833 593.30 

341.79 
355.82 365.57 

354.00 357.46 360.56 365.93 
360.00 360.00 360.00 360.00 360.00 360.00 360.00 360.00 

364.00 361.98 358.23 349.18 
369.80 365.17 360.85 
370.82 363.62 356.91 

391.82 369.60 350.57 295.40 
396.49 361.52 
396.60 
395.43 
389.75 

474.13 380.36 
481.65 
481.98 
481.78 336.60 
476.01 

Off ice  of the S e c r e t a r y  of t h e  Treasu ry  
Office of Tax A n a l y s i s  

S i m u l a t i o n s  were made s e l e c t i v e l y  to s a v e  computa t iona l  expense.  Not a l l  p o s s i b l e  ra tes  are r epor t ed .  



Figure 3 
LafferCurve with a .I5 Labor Elasticity 
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Figure4 

Laffer Curvewith a 4.0 Labor Elasticity 
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Figure 5 
 

Elasticityand Tax Rate Combinations 
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The c o n s i s t e n t  1973 d a t a  s e t ,  w i t h  ad jus tmen t s  d e s c r i b e d  i n  

s e c t i o n  4 ,  shows a t o t a l  t a x  revenue  o f  $360 b i l l i o n  compared t o  

a n a t i o n a l  income of $1,252 b i l l i o n .  =/ These v a l e e s  a r e  r e p l i 

c a t e d  i n  Tab le  1 f o r  anv p o s s i b l e  l a b o r  supp ly  e l a s t i c i t y ,  

ho ld ing  t a x  r a t e s  c o n s t a n t .  Es t ima ted  revenues  r e s u l t i n g  from 

labor  tax ra tes  o t h e r  t h a n  9.1 p e r c e n t  w i l l  depend on t h e  l a b o r  

Supply e l a s t i c i t y .  Revenues i n  excess of $360 b i l l i o n  a r e  

r e b a t e d  t o  consumers i n  p r o p o r t i o n  t o  t h e i r  o r i g i n a l  a f t e r - t a x  

income. These r e b a t e s  a r e  n e c e s s a r y  because  g e n e r a l  e q u i l i b r i u m  

c o n d i t i o n s  require a ba l anced  government budget ,  and i n c r e a s e s  i n  

government p u r c h a s e s  would i n f l u e n c e  t h e  e q u i l i b r i u m  s o l u t i o n .  z/ 

The r e s u l t s  from ove r  60 expe r imen t s  w i t h  d i f f e r e n t  e l a s t i c i 

t i e s  and t a x  r a t e s  a r e  summarized i n  T a b l e  1. 24J The f i r s t  

column shows t h e  t o t a l  revenue r e s u l t i n g  from d i f f e r e n t  l a b o r  t a x  

ra tes  us ing  t h e  mode l ' s  base  v a l u e  o f  .15 f o r  t h e  l a b o r  supp ly  

e l a s t i c i t y  w i t h  r e s p e c t  t o  t h e  ne t -of - tax  wage. The  "observed"  

t o t a l  icevenue of $360 b i l l i o n  co r re sponds  t o  t h e  base  t a x  r a t e  of 

9 . 1  p e r c e n t ,  and t o t a l  revenues  i n c r e a s e  w i t h  t a x  r a t e s  up t o  a 

t a x  which is  71.8 p e r c e n t  of  Gross  l a b o r  income. Beyond t h a t  

r a t e ,  revenues  s t a r t  t o  f a l l .  z/ 

Any column of d a t a  from Tab le  1 can  be used t o  p l o t  an 

example of  F igu re  1, a s  is done i n  F igu re  3 f o r  t h e  . l 5  e l a s t i 

c i t y .  I n  any of t h e s e  L a f f e r  c u r v e  d i ag rams ,  t h e  model led U.S. 
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economy is r e p r e s e n t e d  by . 0 9 1  on t h e  l a b o r  t a x  r a t e  a x i s .  If 

t h e  v a r i o u s  t a x  r a t e ,  t r a n s f e r ,  and e l a s t i c i t y  assumpt ions  

employed i n  t h i s  paper  a r e  r easonab ly  a c c u r a t e ,  t hen  t h e  U.S. 

economy is well down t h e  normal range  of  t h e  cu rve .  For t h o s e  

who p r e f e r  a h i g h  e l a s t i c i t y ,  F i g u r e  4 p l o t s  a n o t h e r  L a f f e r  

c u r v e .  The 4 .0  l a b o r  s u p p l y  e l a s t i c i t y  and c u r r e n t  t a x  ra tes  

p l a c e  t h e  Uni ted  S t a t e s  well o n t o  t h e  p r o h i b i t i v e  range .  %/ 

Under l ined  i n  each  column o f  Tab le  1 is t h e  maximum revenue 

p o i n t  f o r  t h a t  e l a s t i c i t y .  These t a x  r a t e  and e l a s t i c i t y  combin

a t i o n s  co r re spond  t o  p o i n t s  on a c u r v e  l i k e  F i g u r e  2 .  The c u r v e  

p l o t t e d  f o r  t h i s  example is  shown i n  F i g u r e  5 .  On t h i s  curve,  

w i t h  t h e  basic t a x  ra te  of  9 . 1  p e r c e n t  ( r e c a l l  t h a t  t h e  p e r s o n a l  

income t a x  r a t e s  of  1 p e r c e n t  t o  40  p e r c e n t  have been i n  e f f e c t  

t h r o u g h o u t ) ,  t h e  l a b o r  s u p p l y  e l a s t i c i t y  would have  t o  be a t  

l eas t  2.5 t o  p u t  t h e  U.S. economy ove r  t h e  peak and o n t o  t h e  

p r o h i b i t i v e  range .  A l t e r n a t i v e l y ,  i f  t h e  supp ly  e l a s t i c i t y  is  a t  

l e a s t  1 . 0  p e r c e n t  and t h e  t a x  r a t e  is a t  l ea s t  30 p e r c e n t  t h e n  

t he  U . S .  economy would a g a i n  be o p e r a t i n g  on t h e  p r o h i b i t i v e  

range .  F i g u r e  5 a l l o w s  t h e  r e a d e r  t o  se lec t  a p l a u s i b l e  t a x  r a t e  

and e l a s t i c i t y  combina t ion  t o  de t e rmine  whether t h e  u n i t e d  S t a t e s  

is now i n  t h e  p r o h i b i t i v e  a r e a .  
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6. WHAT I S  THE TRUE LABOR SUPPLY ELASTICITY? 

The b a s i c  t a x  r a t e s ,  i n c l u d i n g  t h e  . 0 9 1  l a b o r  t a x  r a t e ,  were 

c a r e f u l l y  c a l c u l a t e d  when t h e  model was developed .  Bowever, 

e s t i m a t e s  of  t h e  a g g r e g a t e  l a b o r  s u p p l y  e l a s t i c i t y  a r e  h a r d e r  t o  

e s t a b l i s h .  The economet r i c  l i t e r a t u r e  g i v e s  many e s t i m a t e s  f o r  

p o p u l a t i o n  subgroups ,  s i n c e  d i f f e r e n t  i n d i v i d u a l s  w i l l  t y p i c a l l y  

have d i f f e r e n t  r a t e s  of  r e sponse  t o  a new ne t -of - tax  wage. 

F i n e g a n ' s  (1962) o c c u p a t i o n a l  s t u d y  found managers,  c r a f t s m e n ,  

and c l e r i c a l  workers  v a r y i n g  from a -.29 t o  a +.42 p e r c e n t  change 

i n  l a b o r  supp ly  p e r  1 p e r c e n t  i n c r e a s e  i n  t h e  ne t -of - tax  wage, 

w h i l e  B o s k i n ' s  (1973) d i v i s i o n  by s e x ,  r a c e ,  and age  found e s t i 

mates  from -.07 ( f o r  prime-age wh i t e  males)  t o  a +1.60 ( f o r  

e l d e r l y  b l a c k  women). S i n c e  t a x e s  g e n e r a l l y  do n o t  v a r y  w i t h  

t h e s e  c h a r a c t e r i s t i c s ,  t h e  r e l e v a n t  l a b o r  supp ly  e l a s t i c i t y  is  a n  

a g g r e g a t e  one.  Tab le  2 summarizes a number of  economet r i c  

s t u d i e s  and is  based most ly  on d i s c u s s i , o n  i n  K i l l i n g s w o r t h  (1976) .  

There  is a c e r t a i n  i n j u s t i c e  t o  t h e s e  a u t h o r s  i n  r e p o r t i n g  

t h e i r  resu l t s  i n  s u c h  a summary f a s h i o n .  Each s t u d y  h a s  i t s  own 

measure of  t h e  wage, i ts own da ta -yea r  o r  t ime-per iod ,  and its 

own methods of e s t i m a t i o n .  T h e  s t u d i e s  d i f f e r  as  t o  how t h e y  

accoun t  f o r  l a b o r  p a r t i c i p a t i o n  r a t e s  and as t o  whether  t h e y  

accoun t  f o r  t h e  "ba lanced  budget"  e f f e c t s  of  government spending  
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a s  d i s c u s s e d  on page 7.  The numbers i n  Table  2 a r e  o n l y  pre

s e n t e d  t o  p r o v i d e  t h e  reader wi th  a b a s i s  f o r  choos ing  a p l au 

s i b l e  a g g r e g a t e  l a b o r  supp ly  e l a s t i c i t y .  Since few a g g r e g a t e  

s t u d i e s  a re  a v a i l a b l e ,  male and female estimates can be rough ly  

combined. 

E l a s t i c i t y  estimates f o r  males a re  most ly  small and n e g a t i v e ,  

r a n g i n g  from - . 4 0  t o  zero. Borjas and Heckman (1978) rev iew t h e  

e c o n o m e t r i c s  of t h e s e  s t u d i e s  and r educe  t h e  bounds t o  -.19 and 

- .07.  The estimates f o r  females a r e  more o f t e n  p o s i t i v e ,  and can  

be l a r g e  i n  a b s o l u t e  v a l u e .  R i l l i n g s w o r t h  f i n d s  t h a t  f ema les '  

e l a s t i c i t y  e s t i m a t e s  a re  mos t ly  between . 2 0  and .90 i n  c r o s s -

s e c t i o n  s t u d i e s .  One can o b t a i n  t h e  model ' s  .15 a g g r e g a t e  labor:  

s u p p l y  e l a s t i c i t y  by per forming  a rough numer ica l  c a l c u l a t i o n .  

The S t a t i s t i c a l  A b s t r a c t  o f  t h e  Uni ted  S t a t e s  shows t h a t  t h e  

median money income of male employed c i v i l i a n s  h a s  c o n s i s t e n t l y  

been twice t h a t  of  t h e  f ema les .  I t  a l s o  shows about  a 1 . 7  r a t i o  

of males t o  females i n  t h e  l a b o r  f o r c e ,  a r a t i o  which is  

d e c r e a s i n g  w i t h  time. I n  any case, t h e  r a t i o  of male t o  female 

income shou ld  be a t  l eas t  3 . 0 .  Taking a r e l a t i v e l y  h igh  male 

e l a s t i c i t y  of  -.lo and a r e l a t i v e l y  h i g h  female e l a s t i c i t y  o f  

+.go, t h e  three- to-one  weighted ave rage  is a . 15  a g g r e g a t e  

e l a s t i c i t y  (.75 x -.lo t . 2 5  x .90 = . 1 5 ) .  
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Table 2 
 

EstiwteS of the Labor Supply Elast ic i ty  
 

Fineqan (1962) Male family heads 
 Inter-occupational 

RDsen (19691 Male family heads 
 In t e r indus t r i a l  

Kal.achek-mines ( 1970) Male family heads 
 U.S. cross-section 

Gwen ( 1971) Male family heads 
 U.S. tiE ser ies  

Greenburg-Kosters ( 1973) Poor d e  family heads 
 11.53. cross-section 

Boskin (1973) Different wle subsroups 
 US. cross-section 

F&l.l(173) b r  d e  family heads 
 U.S. cross-section 

Ashenfelter-Heck" (1973) Male family heads 
 US. cross-section 

FleisherParsons-Porter (1973 Males ages 45-59 
 US. cross-section 

Ashenfelter-Heck" (1974) Married w l e s  I1.S. cross-section 

Fineqan (1962) 
 Femles 
 Inter-occupational 

LeuthoLd (1968) 
 Fewles 
 U.S. cross-section 

Kalachek-Raines (1970) 
 Femles 
 U.S. cross-section 

Boskin (1973) 
 Different fenale subgroups 
 US. cross-section 

AshenfeI.ter-Hec!" ( 1974) 
 Married f ewles  
 US. cross-section 

Winston (1966) 
 Aggregate Internati,ona* cross-
section 

Lucas-Tapping ( 1970) Short run aggregate Tim-series 

Lucas-lapping (1970) Ionq run aggregate Tinrrseries 

Office of the Secretary of the Treasury 
off ice  of Tax Analysis  

-.35 to  -.25 

-.30 to  -.07 

+.OS to  +.30 

-.24 to  -.11 

-.16 t o  -.OS 

-.07 t o  1.1.8 

-.32 t o  -.07 

-.E 

-.25 t o  -.lo 

Zero 

-.095 

-.067 

+.20 t o  +.go 

-.04 t o  +1.60 

.a7 

-.I1 to  -.05 

1.35 t o  1.58 

zero t o  1.12 
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7. CONCLUSION 

This paper investigates a number of analytical and empirical 
 

arguments about the relationship between tax rates and government 
 

revenues. A general equilibrium tax model was used to examine 
 

this relationship. Another curve was developed that shows the 
 

combinations of tax rates and factor supply elasticities at which 
 

tax revenue is maximized. This new curve indicates that the U.S. 
 

economy could conceivably be operating in the "prohibitive range" 
 

of tax on labor income, but that labor supply elasticities would 
 

have to be very high for this possibility to be realized, or 
 

labor taxes would have to be much higher than those calculated in 
 

this paper. Available evidence about the value of the labor 
 

supply elasticity does not support the view that our government 
 

is currently behaving irrationally with respect to that tax. 
 

The model could be applied to find circumstances where t h e  

tax rates, for example, on capital income of secondary earners, 

and the income of welfare recipients are in the prohibitive 

range. This should be the agenda of future research. 

The model may also be used to determine when state and local 

taxes are in the prohibitive range. McGuire and Rapping (1968, 

1970) find labor supply elasticities of 2 0  to 100 for particular 
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states or industries. These elasticities imply that one juris
 

diction cannot charge higher tax rates than its neighbors, and 
 

they are perhaps becoming more and more applicable to nations 
 

because factor mobility across national boundaries is itself 
 

increasing. These latter considerations do not confirm the 
 

existence of a tax on the prohibitive range, but they make one 
 

much more plausible. 
 

Finally, though the results of this paper tend to reject the 
 

notion of an inverse relationship between major U.S. taxes and 
 

government revenues, they do not necessarily invalidate the claim 
 

that these taxes should be lowered. Even on the normal range, 
 

taxes may be higher than desired by voters. Preferences can 
 

change over time, voters may now demand fewer public goods, and 
 

they can legitimately request a tax decrease. Though incentive 
 

effects can be important even if they do not have perverse 
 

effects on revenue, the point is that the "economics of the tax 
 

revolt" are less the economics of incentive effects and more the 
 

economics of public choice. 
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FOOTNOTES 



1. The tax rate of Figure 1 generally refers to any particular
 
tax instrument, while revenues generally refer to total tax 
 
receipts. Thus we must account for the effect of one tax or1 
 
all other tax bases. An increase in the payroll tax rate,
 
for example, could affect not only its own revenue, but work 
 
effort and therefore income tax revenues. 
 

2. 	 Michael Kinsley (1978) correctly claims that there is no 
 
logical necessity for revenues to be zero at 100 percent tax 
 
rates, due to nonmonetary incentives for work effort, but he 
 
incorrectly infers that "there's no logical reason to assume 
 
without proof that the Laffer curve ever reverses direction 
 
at all." Laffer (1978) points out that there must be some 
 
higher rate where economic activity goes to zero. "If every
 
time a person goes to the office he receives a bill from the 
 
government instead of receiving a a check from his employer, 
 
sooner or later even the wealthiest and most highly motivated 
 
will stop going to the office. There won't be any earnings,
 
and total government revenue will equal zero. For the sake 
 
of argument, imagine the government collects zero revenue at 
 
100 percent tax rates." The quotation in the text is from 
 
Laffer's "Statement Prepared for the Joint Economic Committee 
 
Hearings on the Macroeconomic Impact of the Administration's 
 
National Energy Plan," May 20, 1977, reprinted in Laffer and 
 
Seymour (1979). 
 

3. 	 Several papers have described models in which there exists 
the possibility of a prohibitive range. See Canto, Laffer 
and Odogwu (1977) and Canto, Joines and Laffer (1978). Other 
 
empirical papers have found examples of local governments
 
operating in this range. See Grieson et a1 (1977) and Ronald 
 
E. Grieson (1979). Estimates from D R I X r t o n ,  and Chase 
 
Econometric models are also provided in Kiefer (1978). None 
 
of these papers plot out the Laffer curve however, or esti
 
mate its relationship to various elasticities. As shown be-
 
low (page g ) ,  an "open" economy like a local government is 
 
more likely to be burdened with a ceiling on revenues. 
 

4 .  		 An equilibrium model is one in which there is no excess 
 
demand for or excess supply of any consumption good or pro
 
duction input (such as labor) at prevailing prices. For 
 
example, involuntary unemployment cannot exist in an equili
 
brium model because it implies an excess supply of labor 
 
(though an equilibrium model could include a minimum wage in 
which case those people who would be willing to work for a 
lower wage would be involuntarily unemployed). An equili
brium model is general when it contains -all markets, none of 
 
which can have excess demand or supply. 
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5. 	 In general, the location of the curve depends on consumption
 
behavior, production technology, and other circumstances in 
 
the economy. In wartime, for example, individuals might be 
 
willing to work harder at higher tax rates to generate larger 
 
tax revenues. Later sections estimate the curve with a model 
 
of the 1973 U.S.  economy. 
 

6. 	 The elasticity of factor supply is the percentage change in 
 
the quantity of the factor supplied in response to a percent-
 
age change in the price of that factor. For example, the 
 
elasticity of labor supply is the percentage change in the 
 
quantity of labor supplied in response to a one percent
 
change in the net-of-tax wage. 
 

7. 	 Other interesting claims of Wanniski include "if the tax rate 
is zero . . . production is maximized," (page 97) and 
"revenues plus production are maximized at [the peak of the 
curve]" (page 98). Walter Heller (1978) has his own com
plaints about Wanniski's evidence: "At a time when only a 
few million Americans paid income taxes and Federal spending 
was less than 5 percent of GNP (it was 3 percent in 1929), we 
are asked to believe that federal income tax cuts alone 
powered the growth of GNP from $70 billion in 1921 to $103 
billion in 1929." Arthur Laffer, on the other hand, calls 
Wanniski's book "the best book on economics ever written." 

8. Kiefer would seem to have in mind the Keynesian model of an 
 
economy suffering from insufficient aggregate demand, re
 
sulting in substantial involuntary unemployment of labor and 
 
other resources. The Keynesian model is not comparable to 
 
the model Laffer and his supporters are using because the 
 
former assumes the existence of substantial price inflexi
 
bility, while the latter uses an equilibrium model in which 
 
prices move to eliminate all excess demands and supplies.
 
Nowadays economists resolve the conflicts between the two 
 
types of models by saying that price inflexibility can occur 
 
only in the "short run" and must disappear in the "long run," 
 
so that Keynesian models are more relevant in the former case 
 
and equilibrium models are more relevant in the latter case. 
 
For  the rest of this paper we implicitiy take the long-run
point of view. 
 

9. 	 The utility function contains information relevant for 
 
determining the satisfaction an individual derives from 
 
consumption and leisure. 
 

10. If one receives income P in the present period, one can 
invest it at the prevailing interest rate r ,  and n periods
later one will have PAl+r)  . Income received in the present
period is worth ( l + r )  times the same dollar amount received 
n perjlods later, so the future income mmst be discounted by
( l + r )  . 
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11. These three shortcomings of the Canto, Joines, and Laffer 
 
(1978) theoretical model are not explicitly corrected in the 
 
empirical model used below, but they are implicitly corrected 
 
through the possibility of positive or negative labor supply
 
elasticities. 
 

12. 	 Product taxes such as tariffs are equally relevant. One can 
convert general product taxes to equivalent taxes on the 
factors that produce them. One can also consider specific
product taxes by plotting them against demand elasticities, 
thus defining the boundary of the prohibitive area where 
buying is reduced so much in response to the tax that total 
tax revenue decreases. 

13. This analysis over-simplified by using a given elasticity for 
 
all tax rates to find the revenue-maximizing point. As the 
 
tax rate varies, so would equilibrium prices, incomes, and 
 
preference numbers like the factor supply elasticity. A l s o  
 
the curves in both Figure 1 and Figure 2 are intentionally 
 
vague about the particular tax rate and elasticity involved 
 
because they have a general significance which requires
 
specific application. Both curves will be estimated for a 
 
particular factor tax and factor supply elasticity. 
 

14. See Fullerton, Shoven, and Whalley (1978, 1979) and 
 
Fullerton, King, Shover1 and Whalley (1980a, 1980b). 
 

15. That is, the percentage change in the ratio of the amount o f  
 
capital to the amount of labor employed in production that 
 
occurs in response to a percentage change in the ratio of the 
 
prices of capital and labor. 
 

16. This is true since if any industry paid factors (e.g., labor 
 
and capital) less than the others paid, the factors would 
 
migrate to other industries, causing them to be scarce in the 
 
low-paying industry and forcing it to bid up before-tax 
 
factor payments until after-tax returns in the industry were 
 
equal to those in other industries. If any industry paid
 
factors more than the others paid, factors would migrate to 
 
that industry, causing them to be abundant in the high-paying
 
industry and allowing it to bid down factor payments until 
 
after-tax returns i n  the industry were equal to those in 
 
other industries. 
 

17. Effective capital tax rates are calculated by measuring each 
 
industry's real use of capital witt replacement cost depreci
 
ation. The simulated effects of inflation on capital gains 
 
account for the largely nominal gains that are subject to 
 
tax. 
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18. The difference between paying people who don't work and 
 
paying people not to work is the difference between a lump-
 
sum payment and a marginal payment with incentive effects. 
 
Legally, an employee must be laid off to be eligible for 
 
unemployment compensation. A worker can ask to be laid off, 
 
but employers may be reluctant to circumvent the intent of 
 
the law. These transfers are not automatically and fully
 
available to non-workers. Similarly, Aid to Families with 
 
Dependent Children (AFDC) payments are designed to select 
 
recipients by particular characteristics that minimize 
 
disincentive effects. Social security payments are higher
 
for the blind or disabled. Finally, note that these trans
 
fers, to the extent that they are disincentives, do not apply 
 
to most labor supply decisions. ~f a person has been working
 
40 hours per week and decides to work 39 hours instead, he 
 
usually does not become eligible for transfers at all. 
 
Laffer (1978) states correctly, however, that "if transfer 
 
payments included 'means', 'needs', or 'income' tests they
 
too should be included [as disincentives]." Another more 
 
thorough study could undertake to measure incentive effects 
 
of transfers. 
 

19. Over 40 simulations were performed in seeking a prohibitive 
area for capital taxes. tlsing the dynamic version of the 
model, rates were increased to 8 3  percent of gross capital 
income, savings elasticities were increased to 4 . 0 ,  and 
equilibria were calculated out to fifty years in the future. 
There was not a single case discovered where total revenues 
were less than the revenues associated with a lower tax rate 
for the same period. Inverse relationships between tax rates 
 
and revenues may exist for high effective rates of tax on 
 
certain types of real capital income for certain individuals. 
 
No overall inverse relationship was discovered in this model,
 
however, because the tax applies to the savings decision, 
 
while savings are only an increment to the capital base. 
 
More than fifty years would be required for the tax base 
 
reduction to offset a tax rate increase and result in lower 
 
revenues. 
 

20. The model measures labor income after the industries' factor 
 
tax but before the individual's personal income tax. Since 
 
the factor tax is 9.1 percent of labor income, and personal 
 
tax is another 1 percent to 4 0  percent of marginal labor 
income, the tax rate can be expressed as 10 percent to 45.5 
percent of labor income gross of all taxes. 
 

21. For those who wanted a higher tax rate to account for the 
 
disincentive effect of welfare programs, the personal income 
 
tax could roughly compensate for the ignored potential
 
disincentive of the transfer payments. 
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2 2 .  		 An expanded notion of welfare that includes leisure valued at 
the net-of-tax wage equals $1,690 billion. 

23. A decrease in revenue is corrected by a similar lump-sum 
 
charge on consumers in proportion to their original after-tax 
 
income, so that government purchases still remain constant. 
 
In this sense, the model is much like Laffer's since a change
 
in the tax rate is accompanied by a positive or negative
 
lump-sum redistribution. 
 

24. 	 These simulations are static in the sense that total amounts 
of labor and capital are fixed. Labor can be sold to indus
try or retained for leisure in the simulation, while both 
factors can be reallocated among industries. 

25. The computer model provides much other information about the 
simulated equilibrium. With the .15 elasticity and 7 1 . 8  per-
cent tax rate, labor supply falls off by almost half. The 
gross-of-tax wage rises, but the net-of-tax wage falls by 40 
 
percent in the new equilibrium. Because labor is made more 
 
expensive and leisure cheaper than their social costs,
 
national income falls by more than the increase in the value 
 
of leisure. Our expanded notion of welfare thus shows a net 
 
loss of $269 billion in real terms. 
 

26. In the 4.0  elasticity case, even the small jump from a 9.1 
 
percent to 13 percent tax rate causes a 9 percent fall in 
 
labor supply and a net welfare loss of $26 billion in real 
 
terms. 
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