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A BUREAUCRATIC THEORY OF FLYPAPER EFFECTS 

Abs t rac t  

One well-documented p a t t e r n  i n  l o c a l  p u b l i c  f i nance  i s  t h a t ,  i n  

comparison w i t h  what i s  spent o u t  o f  r e s i d e n t s '  p r i v a t e  income, a  

d i s p r o p o r t i o n a t e  amount o f  the  lump-sum a i d  rece ived from h ighe r  l e v e l s  o f  

government i s  used t o  increase expendi tures r a t h e r  than reduce l o c a l  taxes. 

This  paper shows how a  bu reauc ra t i c  model o f  t he  type suggested by Niskanen 

(1971) can be used t o  e x p l a i n  t h i s  behavior .  A t e s t  o f  the  model, us ing  115 

smal l  c i t y  governments i n  Michigan, f i n d s  t h a t  the  bureaucra t i c  model exp la ins  

c a p i t a l  expendi tures w e l l ,  w h i l e  o p e r a t i n g  expendi tures appear to  be b e t t e r  

exp la ined by the  standard median v o t e r  model. 

I. I n t r o d u c t i o n  

E a r l y  w r i t e r s  i n  the  theo ry  o f  p u b l i c  choice recognized a  connect ion 

between the  outcome o f  e l e c t o r a l  processes and the  demands o f  a  p a r t i c u l a r  

c o n s t i  tuent- - the median vo te r  (see Hote l  1 i ng C19291, Black 11 9481, and Bowen 

C19431). Consis tent  w i t h  t h i s  hypothesis ,  l a t e r  emp i r i ca l  ana l ys t s  (see 

Borcherd ing and Deacon C19721, Bergstrom and Goodman C19731, and Inman C19781) 

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

government expendi tures and the  median v o t e r ' s  income and tax  p r i c e .  The median 

v o t e r  model, however, faces ser ious  t h e o r e t i c a l  and emp i r i ca l  chal lenges.  One 

d i f f i c u l t y  i s  the t r o u b l i n g  p o s s i b i l i t y  t h a t  t he  ou tpu t  of t he  community (and 
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the  p r i c e  i t  pays f o r  p u b l i c  goods) might  be d i s t o r t e d  by i n e f f i c i e n c i e s  created 

by the  government agencies t h a t  a c t u a l l y  produce p u b l i c  goods. This  p o s s i b i l i t y  

i s  p a r t i c u l a r l y  important  because the  median vo te r  model 's c h i e f  r i v a l  i n  the  

p u b l i c  choice l i t e r a t u r e  i s  a  s e t  o f  " bureaucra t ic"  theo r ies  of government 

behavior .  I n  these models, p u b l i c  bureaus are seen as e x e r c i s i n g  monopoly 

c o n t r o l  over  p u b l i c l y  produced goods and serv ices.  They use t h i s  monopoly power 

t o  coerce e lec ted  o f f i c i a l s  i n t o  approving l a r g e r  budgets a t  h igher  cos t  per  

u n i t  than would otherwise occur,  t o  enhance the  personal p res t i ge ,  income, and 

power o f  the bureaucrat.  

A second problem w i t h  the  use o f  the median vo te r  model invo lves  a  

consequence o f  the model t h a t  i s  c o n s i s t e n t l y  r e f u t e d  by emp i r i ca l  t e s t s .  

Bradford  and Oates (1971) have shown t h a t ,  under a  system o f  m a j o r i t y  r u l e  

v o t i n g ,  the e f f e c t s  o f  any system o f  revenue shar ing can be dup l i ca ted  by a  s e t  

of g ran ts  t o  i n d i v i d u a l s  i n  the  community o f  the  same amount, because the 

c r u c i a l  median vo te r  faces the same budget c o n s t r a i n t  i n  e i t h e r  case. 

Emp i r i ca l l y ,  t h i s  theorem imp l i es  t h a t  increases i n  noncategor ica l  

g ran ts  t o  the community, when a p p r o p r i a t e l y  weighted by the median v o t e r ' s  t ax  

share, ought t o  s t imu la te  the same amount of spending as increases i n  h i s  

income. I n  separate surveys o f  the  e f f e c t  o f  a i d  on spending, Gramlich (1977) 

and F i she r  (1982) note t h a t  t h i s  equivalence i s  c o n s i s t e n t l y  r e j e c t e d  by the 

data--a lump-sum a i d  increase o f  $1 generates more expendi ture than an income 

increase o f  T d o l l a r s .  This phenomenon has been dubbed the " f lypaper e f f e c t " ,  

s ince  revenue shar ing money s t i c k s  i n  the p u b l i c  sector  where i t  f i r s t  en ters  

the  community, ins tead o f  being d i s t r i b u t e d  t o  the p r i v a t e  sec tor  i n  the form o f  

lower taxes.  

This paper shows how these bureaucra t ic  theor ies  can be used t o  modi fy  

t he  median vo te r  model t o  exp la in  f lypaper e f fec ts .  The i n t u i t i o n  behind the  
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r e s u l t s  i s  q u i t e  s t ra igh t fo rward :  having a d d i t i o n a l  p r i v a t e  income a l t e r s  the  

median v o t e r ' s  barga in ing  p o s i t i o n  w i t h  respect  t o  l o c a l  bureaus i n  a  way t h a t  

a d d i t i o n a l  lump-sum a i d  does no t .  Sect ion I 1  exp la ins  the nature o f  f l y p a p e r  

e f f e c t s .  Sect ion I11 d e t a i l s  the p a r t i c u l a r s  o f  the  model, beginning w i t h  the  

assumptions on which i t  i s  based. Sect ion I V  presents an emp i r i ca l  t e s t ,  us ing  

expenditure data f rom 115 small c i t y  governments i n  Michigan. The a r t i c l e  

concludes w i t h  some b r i e f  comments about extensions o f  the model. 

11. Flypaper E f f e c t s  

F igure 1, adapted f rom Bradford and Oates (19711, i l l u s t r a t e s  the 

p rec i se  meaning o f  the  f l ypaper  e f f e c t .  An u n r e s t r i c t e d  g ran t  o f  amount A 

pushes o u t  the median v o t e r ' s  budget c o n s t r a i n t  as shown, bu t  leaves i t s  s lope 

unaf fected.  Since t h i s  slope i s  equal t o  the  median v o t e r ' s  tax  share ( l abe led  

T I ,  an income increase o f  amount TA r e s u l t s  i n  e x a c t l y  the same f i n a l  budget 

c o n s t r a i n t  as t h a t  under the  a i d  increase. As l ong  as the v o t e r ' s  preferences 

are  independent o f  the  elements of t h i s  budget c o n s t r a i n t ,  the same e q u i l i b r i u m  

expendi ture on p u b l i c  and p r i v a t e  goods should occur .  I n  t h i s  sense, the  a i d  

increase o f  A i s  equ iva len t ,  under the median vo te r  model, t o  an income increase 

o f  the  amount TA. 

Another way o f  l ook ing  a t  t h i s  r e s u l t  i s  t h a t  the median vo ter ,  as a  

p a r t i c i p a n t  i n  the l o c a l  decision-making process, can c la im  some p o r t i o n  o f  the 

community's shared resources ( i n c l u d i n g  lump-sum a i d  from higher  l e v e l s  o f  

government) as h i s  own. I f  the a i d  i s  used t o  reduce l o c a l  taxes, he w i l l  

r e c i e v e  T  times the  lump-sum a i d  i n  h igher  a f t e r- t a x  income. Being the dominant 

a c t o r  i n  l o c a l  p o l i t i c s ,  the median vo te r  can move these resources i n  and o u t  o f  

t he  p u b l i c  sec tor  a t  w i l l ,  conver t ing  h i s  share o f  lump-sum a i d  t o  p u b l i c  
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Fig. 1 Median Voter Model: Equivalence of an Unrestricted 
Grant of Amount A to an Income Increase of Amount TA 
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expendi ture a t  an exchange r a t e  equal t o  h i s  t ax  share. Since the  funds are  

p e r f e c t l y  f u n g i b l e ,  the value o f  h i s  " p u b l i c  income" (TA)  can s imply be added 

t o  h i s  p r i v a t e  income ( Y )  t o  ge t  h i s  e f f e c t i v e  income (Z): 

(1) Z = Y + TA. 

I t  f o l l o w s  t h a t  under the median vo te r  model: 

(2)  a E / a A  = CaE/a(TA> 1  Ca(TA>/aAl = [aE/a(TA) I T  = TtaEIaY), 

where 

E = l o c a l  government expendi ture.  

I n  e l a s t i c i t y  terms, t h i s  can be r e w r i t t e n  as: 

(3) & E , A  = (AT/E)(aE/aY) = (AT/E>(E/Y)(Y/E)(aE/aY) = ( A T / Y > E E , ~ .  

However, as Fisher  (1982) demonstrates, these t h e o r e t i c a l  equivalences are, on 

the  whole, no t  supported by the  data.  O f  the e leven s tud ies  surveyed by 

F isher ,  o n l y  one f a i l e d  t o  f i n d  evidence o f  f l ypaper  e f f e c t s .  I n  the  case o f  

s tud ies  r e p o r t i n g  marginal e f f e c t s ,  the expendi ture e f f e c t  o f  lump-sum a i d  

ranged f rom $0.20 t o  $1.60 l a r g e r  than p red i c ted  by the theory .  For those 

s tud ies  r e p o r t i n g  e l a s t i c i t i e s ,  the  expendi ture e f f e c t s  were f rom zero  t o  71 

percent  l a r g e r  than expected. Moreover, f l ypaper  e f fec ts  r e s u l t s  occurred 

across a  wide v a r i e t y  o f  da ta  se ts  and emp i r i ca l  methodologies. A survey by 

Graml ich (1977) reached s i m i l a r  conclusions about the ex is tence o f  f l y p a p e r  

e f f e c t s :  "Whether h a l f  o r  a l l  the revenue shar ing  money goes i n t o  h igher  

expendi tures,  however, a t  t h i s  p o i n t  a l l  emp i r i ca l  s tud ies  i n d i c a t e  long- run 

responses appreciably  g rea te r  than would be imp l i ed  by the  response o f  

expendi tures t o  changes i n  income ..." (see Gramlich C19771, p. 230). 
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111. A Bureaucrat ic  Model o f  Local Pub l i c  Choice 

A. Assumptions 

The model i s  based upon f o u r  p r i n c i p a l  assumptions. ' 
(A.1) Actors i n  the Model. The l o c a l  budget process f o r  each p u b l i c  

good i s  fundamental ly a two-way s t r u g g l e  between the c i t y  counc i l  and the 

l o c a l  department ( o r  bureau) t h a t  produces the good.2 

(A.2) Preferences o f  the Actors.  The preferences o f  the c i t y  counc i l  

as a whole are the same as those o f  the median vo te r  i n  each community. Each 

department head i s  i n t e r e s t e d  i n  maximizing the budget o f  h i s  bureau. 

This s p e c i f i c a t i o n  o f  the maximand o f  t he  l o c a l  department head ( o r  

bureaucrat)  f o l l o w s  Niskanen (1971). Niskanen's view i s  t h a t  bureaucrats 

value sa la ry ,  the p e r q u i s i t e s  o f  o f f i c e ,  and patronage, as we l l  as more 

a b s t r a c t  goals such as p u b l i c  r e p u t a t i o n  and power over o thers ,  and t h a t  a l l  

these f a c t o r s  are sys temat i ca l l y  r e l a t e d  t o  the s i ze  o f  the department 's 

budget. 

(A.3) I n fo rma t ion  i n  the Model. The bureaucrat possesses an 

i n f o r m a t i o n  advantage over the town counc i l  i n  assessing the t r u e  minimum cos t  

of producing p u b l i c  goods. 

Counci l  members and department heads are  no t  l i k e l y  t o  f i n d  themselves 

on an equal f o o t i n g  w i t h  regard t o  the i n fo rma t ion  needed t o  make budgeting 

dec is ions .  By v i r t u e  o f  h i s  p ro fess iona l  t r a i n i n g  and day-to-day contac t  w i t h  

the department, the bureaucrat has a d i s t i n c t  advantage over h i s  sponsors i n  

knowing both the product ion  f u n c t i o n  f o r  p u b l i c  goods (what i npu ts  a re  needed 

f o r  a p a r t i c u l a r  l e v e l  o f  ou tpu t )  and the minimum cos t  a t  which i n p u t s  may be 

obta ined.  There i s  an i n c e n t i v e  f o r  the bureaucrat  t o  conceal and d i s t o r t  t h i s  
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i n fo rma t i on ,  so t h a t  the  counc i l  has no independent bas is  f o r  j udg ing  budget 

requests.  

(A.4) Re la t i ons  Among the Bureaus. The department heads i n  each c i t y  

behave as i f  p roduc t i on  o f  a l l  p u b l i c  goods took  p lace  under one mu l t i - p roduc t  

"superbureau". 

B. A U t i l i t y- B a s e d  Niskanen Model 

I t  i s  assumed a t  the  o u t s e t  t h a t  goods can be mean ing fu l l y  aggregated 

i n t o  two groups. Good 1 i s  a  composite p r i v a t e  good, and i t s  p r i c e  i s  

normal ized t o  equal one. Good 2 i s  a  composite o f  the p u b l i c  goods produced 

by the  l o c a l  bureaus, and i t s  p r i c e  t o  t he  community i s  P,. 

The bu reauc ra t ' s  i n fo rma t i on  advantage over  c i t y  counc i l  g ives  him 

power over the  c i t y ' s  expendi ture dec is ions .  I n  t he  extreme case, which i s  

modeled here, the  c i t y  counc i l  has no i n f o r m a t i o n  whatever about the  cos t  o f  

p u b l i c  goods, and t h e r e f o r e  has no i n f o r m a t i o n  about the  e f f e c t s  of marginal 

changes i n  budgets proposed by the  bureau. A r i sk- averse  c i t y  counc i l  w i l l  

t he re fo re  tend t o  avo id  making changes i n  t he  bureau's  budget. This  

u n c e r t a i n t y  about marginal changes i s  compounded by s t r a t e g i c  behavior  on t h e  

p a r t  o f  the  bureau; the  bureaucrat r e a c t s  t o  cu ts  i n  the  budget by e l i m i n a t i n g  

the  most popular  programs f i r s t .  Since r i s k- a v e r s i o n  and s t r a t e g i c  bureau 

behavior  make marginal  changes unpalatable,  t h e  c i t y  counc i l  i s  reduced t o  a 

b i n a r y  choice between two choices about which i t  i s  c e r t a i n :  e i t h e r  accept 

t he  bureau's  budget i n  i t s  e n t i r e t y ,  o r  do w i t h o u t  the  bureau a l t o g e t h e r .  

This  weakness on the  p a r t  o f  c i t y  counc i l  a l lows the  bureaucrat  i n  

t h i s  model t o  maximize h i s  budget sub jec t  t o  two c o n s t r a i n t s :  revenues must 

cover costs ,  and the  median vo te r  must n o t  be p u t  i n  a p o s i t i o n  where he cou ld  

improve h i s  l o t  by e l i m i n a t i n g  the  bureau e n t i r e l y .  Whatever t he  nex t  bes t  
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a l t e r n a t i v e  t o  bureau product ion  might  be, i t  i s  associated w i t h  a p a r t i c u l a r  

u t i l i t y  l e v e l  f o r  the  median vo ter ,  which I w i l l  l a b e l  UX. I n  o rder  t o  

ensure i t s  s u r v i v a l ,  then, the  aggregate bureau must no t  push the median 

v o t e r ' s  u t i l i t y  l e v e l  below UX. 

A l g e b r a i c a l l y ,  i t  i s  easy t o  show t h a t ,  under t h i s  model, the 

f o l  lowing e q u a l i t y  i s  always s a t i s f i e d :  

( 4 )  A + (Y-fCX2, Ux l ) /T  = c(X2) 

where: 

A = lump sum grants  t o  the  c i t y ,  

c(X2) = the  t r u e  cos t  f unc t i on  f o r  X 2 ,  

T = median v o t e r ' s  tax  share, 

XI = f ( X 2 ,  UX), the equat ion f o r  the  median v o t e r ' s  

i n d i f f e r e n c e  curve a t  u t i l i t y  l e v e l  UX, and 

Y = median v o t e r ' s  p r i v a t e  income. 

To demonstrate t h i s  p o i n t ,  note t h a t  the f o l l o w i n g  th ree  cond i t i ons  must be 

s a t i s f i e d :  

a) Y + TA = XI  + TP2X2 (median vo te r  budget c o n s t r a i n t ) ,  

b) P2X2 = c(X2) ( cos t  c o n s t r a i n t ) ,  and 

C )  UX = U(X,, X 2 )  ( u t i l i t y  c o n ~ t r a i n t ) . ~  

Since u t i l i t y  i s  monotonic i n  X I ,  c o n d i t i o n  c can be i nve r ted  t o  ge t  

XI = f(X2,UX). We can s u b s t i t u t e  f o r  XI  i n  c o n d i t i o n  a, and when 

t h i s  i s  rearranged, the  formula f o r  P 2  emerges: 
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This t e l l s  us t he  maximum p r i c e  t h a t  the  bureau can charge a t  each X 2 .  

S u b s t i t u t i n g  t h i s  i n t o  the  cos t  c o n s t r a i n t  (b )  y i e l d s  equat ion  (4) .  

The top  panel o f  f i g u r e  2 i l l u s t r a t e s  the  geometry o f  equat ion  (41, 

whi 1 e a1 so demonstrat i  ng an a d d i t i o n a l  necessary condi t i o n  f o r  maximi z a t i o n  i n  

t he  model. Not o n l y  must t he  t o t a l  revenue and t o t a l  cos t  curves i n t e r s e c t ,  

b u t  the  t o t a l  revenue f u n c t i o n  must c u t  through the  t o t a l  c o s t  f unc t i on  f rom 

below. Under normal circumstances, the  t o t a l  revenue f u n c t i o n ,  

TR = A + (Y - f [ X 2 ,  U:I)/T, i s  a hyperbola t h q t  i s  asymptot ic  t o  the 

d o l l a r  a x i s  and the  l i n e  TR = YIT + A. For t he  case o f  cons tan t  marginal 

cos t ,  i t  cu ts  the  t o t a l  cos t  l i n e  i n  two places,  bu t  o n l y  t h e  second 

i n t e r s e c t i o n  maximizes the  budget. Formal ly,  - f , / T  ( t h e  s lope o f  t h e  TR 

1 i ne ,  where f ,  represents the  d e r i v a t i v e  o f  f w i t h  respec t  t o  i t s  f i r s t  

argument) must be l ess  than c 1 ( X 2 )  ( t h e  slope o f  the  TC l i n e ) .  Otherwise, 

t h e  bureau should be ab le  to expand f u r t h e r ,  s i nce  a d d i t i o n a l  o u t p u t  w i l T  

cover  i t s  costs .  

The bottom h a l f  o f  f i g u r e  2 compares the  outcome o f  t h i s  bu reauc ra t i c  

model t o  the  median v o t e r  model f o r  the case of constant  marginal  cos ts .  

Equat ion  (5) descr ibes the  locus o f  a l l  p o i n t s  i n  the  (P2,  XZ)  space t h a t  

g i v e  the  median v o t e r  u t i l i t y  l e v e l  U:. Al though Niskanen c a l l s  t h i s  

l ocus  the  "marginal va lue func t i on , "  and P a t i n k i n  ( i n  another con tex t )  c a l l  s 

i t  t h e  "a l l- or- none"  demand curve ( P a t i n k i n  1963, pp. 83-8>, I w i l l  use the  

te rm average b e n e f i t  (AB) curve.  As my terminology imp l i es  (and desp i te  

Niskanen's  imprec ise use o f  t he  term marginal i n  t h i s  con tex t ) ,  t h i s  AB curve 

i s  r e l a t e d  t o  the  H icks ian  demand ( o r  marginal b e n e f i t )  f u n c t i o r l  as average i s  

r e l a t e d  t o  marg ina l .  To ta l  revenue (P2X2) a t  any p o i n t  on t h i s  AB curve 

w i l l  always be equal t o  the  area under t he  corresponding H icks ian  demand curve. 
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Fig. 2 Budget-Maximizing and Median Voter'Models Compared 
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The AB curve  shou ld  n o t  be confused w i t h  more common k i n d s  o f  demand 

curves i n  economics, such as t h e  H i c k s i a n  and M a r s h a l l i a n  ( o r  o r d i n a r y )  demand 

curves.  I n  t h e  s p i r i t  o f  b i n a r y  cho ice  j u s t  desc r ibed ,  t h e  AB curve  does n o t  

assume t h a t  t he  consumer a d j u s t s  h i s  purchases t o  maximize h i s  wel fare.  

Rather,  f o r  every  g i v e n  P 2 ,  t h e  curve r e l a t e s  how much t o t a l  o u t p u t  t h e  

bureau can f o r c e  t h e  consumer to accep t  and pay for be fo re  t h e  consumer 

dec ides t o  abandon t h e  bureau e n t i r e l y .  The curve  s lopes downward because t h e  

consumer- voter w i l l  a l l o w  a  l i t t l e  more a l l o c a t i v e  i n e f f i c i e n c y  ( i . e . ,  he i s  

f o r c e d  t o  buy more goods than  he would l i k e  a t  t he  p r e v a i l i n g  p r i c e )  i n  

exchange f o r  a  l i t t l e  l e s s  p r o d u c t i v e  i n e f f i c i e n c y  ( i . e . ,  a  p r i c e  c l o s e r  t o  

t r u e  c o s t ) .  

As f i g u r e  2 shows, o u t p u t  under t h e  budget-maximizing model i s  

a l l o c a t i v e l y ,  b u t  n o t  p r o d u c t i v e l y ,  i n e f f i c i e n t  f r o m  t h e  v i e w p o i n t  o f  t h e  

median v o t e r .  The median v o t e r  model d i c t a t e s  o u t p u t  XTv a t  t he  

i n t e r s e c t i o n  o f  t h e  marg ina l  c o s t  and o r d i n a r y  demand curves;  t h e  b u r e a u c r a t i c  

model p r e d i c t s  o u t p u t  X: a t  t he  i n t e r s e c t i o n  o f  t h e  average c o s t  and AB 

curves.  Output  i s  produced a t  c o s t  ( s o  c(X,) = E, where E = expend i t u res ) ,  

b u t  r e l a t i v e  t o  t h e  median v o t e r  case t o o  many u n i t s  o f  p u b l i c  goods a r e  

produced, and t h e  bu reau ' s  budget i s  t o o  l a r g e .  

The Niskanen model has two well- known comparat ive s t a t i c  r e s u l t s :  

f i r s t ,  o u t p u t  i s  always c o s t - e l a s t i c ;  and second, a  $1 i nc rease  i n  

lump-sum a i d  w i l l  genera te  more than  a  $1 i nc rease  i n  expend i tu res  ( f o r  p r o o f s  

i n  t h e  c o n t e x t  o f  t h e  c u r r e n t  f o r m u l a t i o n  o f  t h e  model, see Wyckoff [19841). 

Here I concen t ra te  on a  new i m p l i c a t i o n  o f  t h e  model i n  t h e  l o c a l  government 

case: i t s  gene ra t i on  o f  f l y p a p e r  e f f e c t s .  Loose ly  p u t ,  these occur  because 

t h e  e x t r a  p r i v a t e  income i s  " t r a n s p o r t a b l e "  t o  t h e  median v o t e r ' s  n e x t  b e s t  

a l t e r n a t i v e  i n  a  way t h a t  a i d  i s  n o t .  Or t o  p u t  i t  another  way, t h e  p r i v a t e  

http://clevelandfed.org/research/workpaper
Best available copy



- 1 2- 

income i s  f u n g i b l e ,  so t h a t  i t  can be used i n  a l t e r n a t i v e  s i t u a t i o n s ,  w h i l e  

the a i d  i s  no t .  

I n  the most common s i t u a t i o n ,  the v o t e r ' s  nex t  bes t  a l t e r n a t i v e  i s  t o  

move t o  a  new c i t y .  I f  he moves, the vo te r  can u t i l i z e  h i s  e x t r a  p r i v a t e  

income i n  t h i s  new s i t u a t i o n ,  b u t  he cannot take h i s  share o f  a i d  t o  the  new 

l o c a t i o n  -- i t  i s  t i e d  t o  h i s  c u r r e n t  c i t y  o f  r e ~ i d e n c e . ~  Since a i d  i s  n o t  

a v a i l a b l e  i n  the  median v o t e r ' s  -next best  a l t e r n a t i v e  s i t u a t i o n ,  increases i n  

a i d  f a i l  t o  increase Uz, b u t  increases i n  p r i v a t e  income undoubtedly do 

change t h a t  value. The increase i n  U: helps t o  r e s t r a i n  the growth of 

spending by the  bureaucrat  i n  the  case o f  h igher  p r i v a t e  income b u t  no t  i n  the  

case o f  increases i n  a i d .  This i s  the source of  f l ypaper  e f f e c t s .  

I n  more i n t u i t i v e  terms, p r i v a t e  income increases improve the v o t e r ' s  

barga in ing  p o s i t i o n  i n  budget d iscussions,  b u t  increases i n  a i d  do no t .  As an 

analogy, note t h a t  t he  outcome o f  nego t i a t i ons  between management and l abo r  

o f t e n  depend upon the  s u f f e r i n g  each s ide w i l l  endure i f  no agreement i s  

reached. I f  management can demonstrate t h a t  i t  i s  n o t  unduly harmed by the  

shutdown o f  i t s  f a c i l i t i e s  ( t h a t  i s ,  i t s  U; i s  h igh)  i t  can o f t e n  take a  

tougher n e g o t i a t i n g  stance and f o r c e  concessions f rom the  workers. 

The reader may a l s o  see p a r a l l e l s  here w i t h  the  papers by Romer and 

Rosenthal (1980) and F i l imon,  Romer, and Rosenthal (19821, where i t  was shown 

tha t ,  i f  the s t a t e  imposes a  " revers ion  l e v e l "  on the  decis ions o f  a  

budget-maximizing school board--a l e v e l  o f  taxes and expenditures t h a t  would 

p r e v a i l  i f  vo te rs  f a i l e d  t o  approve the d i s t r i c t ' s  tax  levy--spending outcomes 

can be a f f e c t e d  by any change t h a t  occurs i n  t h a t  reve rs ion  l e v e l .  Here, 

U z  amounts t o  a  " n a t u r a l "  reve rs ion  l e v e l ,  n o t  imposed by the s ta te ,  bu t  

by the circumstances faced by the median vo te r .  An increase i n  income 

increases the  u t i l i t y  o f  t h i s  reve rs ion  l e v e l  and fo rces  the bureau t o  
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r e s t r a i n  i t s  budget demands, w h i l e  t h e  a i d  i nc rease  does no t . '  

To prove t h i s  p r o p o s i t i o n ,  no te  t h a t ,  as l o n g  as t h e  c o s t  f u n c t i o n  

C  = c(X2)  i s  monotonic,  t h e r e  e x i s t s  an i n v e r s e  f u n c t i o n  X2 = g(C), which 

maps c o s t  i n t o  a  unique l e v e l  o f  o u t p u t .  Then t h e  Niskanen model can be 

c h a r a c t e r i z e d  by:  

(6) C  = A  + (Y - fCg(C), U;I)/T. 

There fo re :  

(7 1 ac/aA = 1  - ( f l g l / T ) a c / a A .  

But,  s i nce  g  i s  an i nve rse  f u n c t i o n ,  g '  = l / c l .  S u b s t i t u t i o n  and 

rearrangement r e s u l t  i n :  

(8) a c / a ~  = i/(i + ~ , / T c I ) .  / 

Th i s  means t h a t :  

Wi th  r e s p e c t  t o  y ,  d i f f e r e n t i a t i o n  o f  equa t i on  ( 4 )  can be per formed i n  e x a c t l y  

t h e  same f a s h i o n  as was used t o  e s t a b l i s h  aC/aA. Th i s  t ime,  however, t h e  

dependence o f  U; on Y  must be cons idered .  When t h e  r e s u l t s  a re  

rear ranged ,  t h i s  y i e l d s :  

where 

f2  = a f (x2  ,u;)/au;. 

S ince  f2  and aU;/aY a re  bo th  p o s i t i v e ,  -f2aU;/aY reduces 

t h e  s i z e  o f  t h e  numerator i n  t h i s  l a s t  equa t ion .  The r e s u l t  f r o m  f i g u r e  2 

t h a t  - f l / T  < c'(X,) ensures t h a t  t h e  denominator i s  p o s i t i v e .  Hence, a  

compar ison o f  (9) and (10) shows t h a t :  

aE/aTA = aC/aTA < aC/aY = aE/aY. 
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I V .  An Empi r i ca l  Test o f  the  Model 

A. Addi t i o n a l  Assumptions 

To t e s t  the  model j u s t  descr ibed,  f o u r  addi t i o n a l  assumptions are 

made. A l l  o f  these assumptions are  more o r  l e s s  standard i n  t he  l i t e r a t u r e  on 

t e s t i n g  the  median vo te r  model (see, f o r  example, Borcherding and Deacon 

[ I9721 and Bergstrom and Goodman C19731). 

(A.5) The cos t  f u n c t i o n  f o r  p roduc t ion  o f  p u b l i c  f a c i l i t i e s  e x h i b i t s  

cons tan t  marginal and average cos ts .  The cos t  o f  another u n i t  o f  f a c i l i t i e s  

may v a r y  across j u r i s d i c t i o n s ,  b u t  i t  does no t  vary  w i t h  t he  l e v e l  o f  ou tpu t  

i n  any p a r t i c u l a r  j u r i s d i c t i o n .  

(A.6) U n i t s  o f  p u b l i c  f a c i l i t i e s  and u n i t s  o f  p u b l i c  serv ices  are 

r e l a t e d  by the  f o l l o w i n g  " sha r i ng  f u n c t i o n " :  

where 

X L  = the  q u a n t i t y  o f  l o c a l  p u b l i c  serv ices  prov ided,  

X i  = the  q u a n t i t y  o f  l o c a l  p u b l i c  f a c i l i t i e s  prov ided,  

n = the  popu la t i on  of t he  c i t y ,  and 

a = a crowding parameter ( t o  be determined by the  da ta) ,  

which equals z e r o  when l o c a l  pub1 i c  goods are  pure 

p u b l i c  goods and 1 when they are pure p r i v a t e  goods. 

This  s p e c i f i c a t i o n  a l lows l o c a l  p u b l i c  goods t o  be " impure." 

(A.7) The median v o t e r  i s  p a r t  o f  the household w i t h  median f a m i l y  

i ncome f o r  the  commun i t y  . 
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(A.8) The median v o t e r  owns the house w i t h  median value f o r  the  c i t y ,  

and t h i s  c o n s t i t u t e s  h i s  e n t i r e  ho ld ing  o f  taxab le  p rope r t y .  Also, the  median 

vo te r  bears no p a r t  o f  t he  taxes p a i d  by business f i r m s  i n  the  c ~ m m u n i t y . ~  

To j u s t i f y  assumptions (A.7) and (A.8), a l o g- l i n e a r  f u n c t i o n a l  fo rm 

i s  employed, and the  r e s u l t s  de r i ved  by Bergstrom and Goodman (1973) are 

u t i l i z e d .  These r e s u l t s  are designed t o  deal w i t h  the  problem t h a t  the  median 

voter-median income correspondence may be broken by f a c t o r s  t h a t  cause the 

demand for l o c a l  p u b l i c  goods t o  be a non-monotonic f u n c t i o n  o f  income. 

Bergstrom and Goodman show t h a t ,  as long  as the  d i s t r i b u t i o n  o f  incomes w i t h i n  

each subgroup having d i s t i n c t  demands ( i . e . ,  homeowners and r e n t e r s )  i s  

p r o p o r t i o n a l  across c i t i e s ,  median q u a n t i t y  demanded w i l l  be a l o g- l i n e a r  

f u n c t i o n  o f  median income i n  each c i t y  and the  p r o p o r t i o n  o f  c i t i z e n s  

belonging t o  each group (see Bergstrom and Goodman C19731 pp. 295-6). The 

Bergstrom and Goodman methodology i s  f o l l owed  i n  t h i s  paper by i n c l u d i n g  

percentage owner-occupied, percentage nonwhite, and percentage aged 65 and 

over  among the  independent v a r i a b l e s  i n  the e s t i m a t i n g  equat ion. 

B. Est imated Equat ion and Test Procedures 

The f o l l o w i n g  f u n c t i o n a l  fo rm was used i n  t e s t i n g  the  model: 

(11) I n  E ,  = bo  + b ,  I n  POP, + b, I n  TI + b3  I n  Z ,  

b4  I n  INCRATIO, + bs  I n  OTHERAID, + b6 DENSITY, 

+ b7 PEROWN i + be PERNONW 1 + bs PER65AO I + E 1 , 

where 

E l  = expendi tures on a l l  f u n c t i o n s  except u t i l i t i e s  (water,  
e l e c t r i c i t y ,  gas, and t r a n s i t  systems) and h e a l t h  ( i n c l u d i n g  
h o s p i t a l s )  f o r  the  f i s c a l  year  ending between J u l y  1, 1976, 
and June 30, 1977; 
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POPl = 1970 c i t y  p o p u l a t i o n ;  

T I  = t a x  share o f  t he  median v o t e r .  T I  equals  median house 
va lue ,  1970, d i v i d e d  by  2 t imes  s t a t e  equa l i zed  v a l u a t i o n  
f o r  t h e  community, 1970 ( i n  M ich igan ,  s t a t e  equa l i zed  
v a l u a t i o n  i s  s e t  a t  one- ha l f  o f  t h e  t r u e  cash va lue  o f  
p r o p e r t y ) ;  

t o t a l  income o f  t h e  median v o t e r ,  b o t h  p u b l i c  and p r i v a t e ;  
Z I  = median f a m i l y  income, 1970 + TI  * REVSHARE,. 
REVSHARE, = t h e  t o t a l  amount o f  s t a t e  and f e d e r a l  revenue 

s h a r i n g  r e c e i v e d  by  t h e  community. REVSHARE[ 
i nc l udes  a1 1 a i d  g i v e n  f o r  genera l  l o c a l  
government suppor t  ( for  example, d i s t r i b u t i o n s  
f r om t h e  s t a t e  sa l es  t a x ) ,  b u t  n o t  money g ran ted  
f o r  s p e c i f i c  c a t e g o r i e s  o f  expend i t u re  ( f o r  
example, money f r o m  s t a t e  gaso l i ne  taxes  t h a t  a r e  
earmarked f o r  s t r e e t  and highway expend i t u res ) .  

INCRATIOI = t h e  p r o p o r t i o n  of  Z p r o v i d e d  by  revenue shar ing .  
INCRATIOI = TI  * REVSHAREIIZI; 

OTHERAID, = non-revenue sharing a i d  r e c e i v e d  by t he  community; 

DENSITY, = d e n s i t y  o f  t h e  c i t y ,  g i v e n  by  POP, d i v i d e d  by l and  
a rea  i n  square m i l e s ;  

PEROWN, = percentage o f  occupied res idences  i n  t h e  c i t y  t h a t  a r e  
owner-occupied, 1970; 

PERNONWI = percentage o f  p o p u l a t i o n  t h a t  i s  nonwhite,  1970; 

PER65AOI = percentage o f  p o p u l a t i o n  age 65 and over ,  1970, and 

E I  i s  an independent l y  and i d e n t i c a l l y  d i s t r i b u t e d  d i s t u rbance  
t e rm  w i t h  z e r o  mean and f i n i t e  var iance.The e r r o r  te rm r e f l e c t s  
f o u r  random elements i n  t h e  model: 

1) e r r o r s  on t he  p a r t  o f  t h e  bu reauc ra t  i n  p e r c e p t i o n  o f  t h e  
demands o f  t h e  median v o t e r  because h i s  knowledge o f  these 
demands i s imper fect  , 

2 )  d i f f e r e n c e s  i n  t a s t e s  and p re fe rences  among median v o t e r s  
because t h e  v o t e r ' s  demands a re  n o t  u n i q u e l y  determined by  h i s  
income, t a x  share, and t h e  f e a t u r e s  o f  h i s  community, 

3)  e r r o r s  due t o  t h e  uneven d i s t r i b u t i o n  o f  c a p i t a l  o u t l a y s ,  
s i nce  c a p i t a l  spending, r a t h e r  than  t h e  t r u e  va lue  o f  
d e p r e c i a t i o n ,  i s  i n c l u d e d  i n  expend i t u res ,  and 

4)  d i f f e r e n c e s  i n  t he  t r u e  c o s t  o f  p roduc ing  p u b l i c  goods 
across communit ies, which may a f f e c t  b o t h  t h e  demand o f  t h e  
median v o t e r  and .  t h e  p r i  ce charged f o r  c i t y  se r v i ces  . 
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The e x i s t e n c e  o f  b u r e a u c r a t i c  power i n  c i t y  expend i t u re  d e c i s i o n s  was 

t e s t e d  u s i n g  a  two- par t  methodology i n v o l v i n g  t h e  parameters b l  and b 4 .  

The impor tance o f  b, h inges on t h e  unusual r o l e  o f  t h e  v a r i a b l e  POP i n  t he  

e m p i r i c a l  s p e c i f i c a t i o n  j u s t  desc r ibed .  Popu la t i on  has no p l a c e  i n  t h e  model 

pe r  se; i t s  o n l y  r o l e  i s  i n  a f f e c t i n g  t h e  c o s t  o f  p roduc ing  p u b l i c  se r v i ces .  

L e t  c o  be t h e  c o s t  o f  p roduc ing  a  u n i t  o f  p u b l i c  f a c i l i t i e s ,  w h i l e  c l  i s  

t h e  c o s t  o f  p roduc ing  a  u n i t  o f  p u b l i c  se r v i ces .  Us ing  assumptions (A.5) and 

(A.61, we have t h a t :  

(12) c ,  = ac,(X,) = a c ,  (X,) axf = c o , n a  

ax, ax: ax, 

L e t  6 be t h e  c i t y ' s  c o s t  e l a s t i c i t y  o f  expend i t u re  on p u b l i c  goods. Then, 

t h e  p r i c e  component o f  t he  e s t i m a t i n g  equa t i on  would t h e o r e t i c a l l y  be: 

(13) 6  I n  ell = 6  I n  c o l n a  = 6  I n  c o i  + 6a I n  n. 

If t h e  unobservable  c o l  a re  randomly d i s t r i b u t e d  and independent o f  t h e  

o t h e r  v a r i a b l e s  on t h e  r i gh t- hand  s i de ,  we can f o l l o w  Bergst rom and Goodman i n  

c h a r a c t e r i z i n g  6  I n  c o i  as s i m p l y  an a d d i t i o n a l  component o f  t h e  e r r o r  

t e rm  E I .  The te rm 6a I n  n, on t h e  o t h e r  hand, corresponds to t h e  term 

b l  I n  POP, i n  (11) ;  t h e r e f o r e ,  b l  = 6a. 

Under t h e  n u l l  hypo thes i s  ( t h e  median v o t e r  model), 6  has no 

r e s t r i c t i o n ;  t h e  c o s t  e l a s t i c i t y  o f  expend i t u re  can be a n y t h i n g  a t  a l l .  Hence 

t h e r e  a r e  a l s o  no r e s t r i c t i o n s  on b ,  . On t h e  o t h e r  hand, t h e  Niskanen model 

i s  c h a r a c t e r i z e d  by c o s t  e l a s t i c  demand, which r e s u l t s  i n  an i n v e r s e  

r e l a t i o n s h i p  between c o s t  p e r  u n i t  and expend i tu re .  Therefore,  under these  
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a l t e r n a t i v e s ,  6  < 0.  Since O ~ a i l  by assumption, t h i s  model r e q u i r e s  

t h a t  b, = 6a ( 0. 

Va r iab le  Z above i s  s imp ly  t he  t o t a l  income of  the  median v o t e r  under 

the  Bradford-Oates theorem t h a t  one d o l l a r  o f  lump sum a i d  i s  equ i va len t  t o  T  

d o l l a r ' s  wor th o f  income. The v a r i a b l e  INCRATIO puts  t h i s  theorem to  the  

t e s t ;  i f  the  median vo te r  paradigm ho lds ,  the composit ion o f  t h i s  income 

between g ran ts  and p r i v a t e  income s h o u l d n ' t  mat te r ,  and b4  = 0. Under the  

Niskanen theory,  expendi ture should r i s e  w i t h  the p r o p o r t i o n  o f  Z t h a t  comes 

from revenue shar ing,  so b4 i s  g r e a t e r  than zero. 

Our sample cons i s t s  o f  115 c i t i e s  i n  Michigan w i t h  1970 popu la t ions  

between 2,500 and 57,000, loca ted  o u t s i d e  the  southeast corner  o f  t he  s t a t e  

(Wayne, Oak1 and, and Macomb coun t i es )  . ' The da ta  f o r  these communities 

came f rom the  1970 Censuses o f  Popu la t i on  and Housing, the  1977 Census o f  

Governments, and f rom p u b l i c a t i o n s  o f  t he  Michigan S ta te  Tax Commission. 
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Table 1 E m p i r i c a l  Resu l t s- - Cur ren t  Expend i tu res  

V a r i a b l e  Parameter E s t i m a t e  Std .  e r r o r  

INTERCEPT b o -1.291 2.002 

I n  POP b I 0.482 0.104 

I n  T b z -0.341 0.098 

I n  Z b 3 0.757 0.234 

I n  INCRATIO b 4 0.145 0.103 

I n  OTHERAID b 5 0.190 0.040 

DENSITY b 6 -1 .377E-05 2.649E-05 

PEROWN b 7 -7.164E-03 3.081 E-03 

PERNONW be 2.684E-03 3.378E-03 

PER65AO b s 1.891 E-02 9.258E-03 

t - s t a t  . 
-0.645 

4.618 

-3.462 

3.241 

1.401 

4.750 

-0.520 

-2.325 

0.794 

2.042 

N = 115 

R-squared: 0.940 

A d j u s t e d  R-squared: 0.935 

M a r q i n a l  e f f e c t s ,  e v a l u a t e d  a t  sample medians: 

P r e d i c t e d  by t h e o r y ,  aE1aREVSHARE = TaEIaY = $0.0198. 

Es t ima ted  e f f e c t ,  BEIBREVSHARE = $0.5581. 

E r r o r ,  $0.5383. 
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- 
C. Resu l t s  

Table  1  shows t h e  r e s u l t s  o b t a i n e d  when o r d i n a r y  l e a s t  squares i s  used 

t o  es t imate  t h e  e q u a t i o n  desc r i bed  above, u s i n g  c u r r e n t  expend i tu res  o n l y .  

The v a r i a b l e s  i n  logs--POP, T, Z, INCRATIO, OTHERAID--all have t h e  s igns  t h a t  

m igh t  be a n t i c i p a t e d ,  g i v e n  t he  model developed above. Inc reases  i n  

popu la t i on ,  income, non- revenue- shar ing a i d ,  and t h e  r a t i o  o f  revenue sha r i ng  

t o  t o t a l  income a l l  t end  t o  i nc rease  expend i tu re ,  w h i l e  inc reases  i n  t h e  t a x  

share tend t o  reduce spending. The o v e r a l l  f i t  o f  t h e  r e g r e s s i o n  appears t o  

be very  good, as demonstrated by a  R-squared of  0.940. 

The r e s u l t s  summarized i n  t a b l e  1 a re  f a i r l y  t y p i c a l  o f  s t u d i e s  o f  

l o c a l  p u b l i c  cho ice .  The es t imates  o f  popu la t i on ,  income, and t a x  share 

e l a s t i c i t i e s  a re  a l l  w i t h i n  t he  ranges s e t  up by  Bergst rom and Goodman (1973) 

us i ng  separate  r e g r e s s i o n s  f o r  each o f  severa l  s t a t e s .  As i s  usual  i n  t h e  

l i t e r a t u r e ,  t he  income e l a s t i c i t y  i s  s i g n i f i c a n t l y  l a r g e r  than  t h e  t a x  share 

e l a s t i c i t y  i n  abso lu te  va lue .  A l though  h i g h e r  than  average, t he  es t ima te  o f  

the  e f f e c t  o f  revenue s h a r i n g  on expend i t u re  i s  w e l l  w i t h i n  t he  range found  by  

F i she r  (1982); l i k e w i s e ,  t h e  es t imates  f o r  TaEIaY a r e  s i m i l a r  t o  t h e  

es t imates  summarized t h e r e .  Most i m p o r t a n t l y ,  however, t h e  t a b l e  shows t h a t ,  

w i t h  r espec t  t o  c u r r e n t  expend i tu res ,  t h e  c o e f f i c i e n t  on b ,  i s  s i g n i f i c a n t l y  

d i f f e r e n t  f r om  z e r o  w h i l e  t he  c o e f f i c i e n t  on b, i s  n o t .  A l though  t h e  

d e s c r i p t i v e  s t a t i s t i c s  a t  t he  bot tom o f  t h e  t a b l e  suggest t h a t  f l y p a p e r  

e f f e c t s  e x i s t ,  these t e s t s  r e j e c t  t h e  b u r e a u c r a t i c  model, w h i l e  n o t  r e j e c t i n g  

the median v o t e r  model. 

Table  2 p resen t s  t h e  r e s u l t s  when t h e  independent v a r i a b l e s  desc r i bed  

above a r e  used i n  a  r e g r e s s i o n  on c a p i t a l  expend i tu res  a lone  ( o u t l a y s  f o r  

c o n s t r u c t i o n ,  equipment, and l and ) .  As would be expected, t he  f i t  o f  t he  

equa t ion  i s  n o t  as good f o r  c a p i t a l  expend i tu res  as f o r  c u r r e n t  expend i tu res ;  
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Table  2 Empi r i  c a l  Resul  ts--Capi t a l  E x p e n d i t u r e s  

V a r i a b l e  

INTERCEPT 

I n  POP 

I n  T 

I n  Z 

I n  INCRATIO 

I n  OTHERAID 

DENSITY 

Parameter 

b o 

b 1 

b 2 

b 3 

b 4 

b 5 

b 6 

E s t i m a t e  

-1 2.325 

-0.704 

-1.354 

1 .972 

1.079 

0.627 

-8.350E-05 

S td .  e r r o r  t - s t a t  . 
8.563 -1 .439 

0.491 -1.434 

0.498 -2.719 

1.053 1.873 

0.517 2.087 

0.181 3.464 

-1.117E-04 -0.747 

PEROWN b 7 -8.704E-03 1.309E-02 -0.665 

PERNONW be -9.490E-03 1.399E-02 -0.678 

PER65AO b s -5.642E-02 3.963E-02 -1.424 

NOTE: Ten o f  t h e  c i t i e s  i n  t h e  sample r e p o r t e d  no c a p i t a l  e x p e n d i t u r e s  a t  
a l l .  T h i s  p r e s e n t e d  a problem, s i n c e  t h e  dependent v a r i a b l e  i s  t h e  l o g  o f  
e x p e n d i t u r e s .  The e s t i m a t e s  above r e s u l t  when these  c i t i e s  a r e  s i m p l y  
o m i t t e d ;  s i m i l a r  r e s u l t s  o c c u r  when c a p i t a l  spend ing for  t h e  10 c i t i e s  i s  s e t  
t o  some sma l l  number (such as $1 1. 

N = 105 
R-squared: 0.665 
A d j u s t e d  R-squared: 0.633 

M a r g i n a l  e f f e c t s ,  e v a l u a t e d  a t  sample medians:  
p r e d i c t e d  b y  t h e o r y ,  BEIBREVSHARE = TBEIBY = $0.0055 
e s t i m a t e d  e f f e c t ,  BEIBREVSHARE = $0.7479 
e r r o r ,  $0.7424 
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t h e  R-squared drops t o  0.665 f r om i t s  p r e v i o u s  l e v e l  of 0.94. A l l  o f  t h e  

f i r s t  s i x  parameters  ( b o  th rough  b s )  a r e  l a r g e r  i n  abso lu te  va lue  than  

they  were f o r  t h e  r e g r e s s i o n  on c u r r e n t  expend i tu res- - sugges t ing  t h a t  c a p i t a l  

expend i tu res  a r e  more s e n s i t i v e  t o  t h e  economic and f i n a n c i a l  environment o f  

t he  c i t y .  Most i m p o r t a n t l y ,  t he  t e s t s  now r e j e c t  t h e  median v o t e r  model b u t  

f a i l  t o  r e j e c t  t h e  Niskanen model, s i n c e  b, i s  p o s i t i v e  and s i g n i f i c a n t ,  

w h i l e  b,  t u r n s  n e g a t i v e  b u t  i s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  

The bo t tom o f  t a b l e  2 con ta i ns  a d d i t i o n a l  ev idence of b u r e a u c r a t i c  power. 

Under t h e  median v o t e r  model, a  $1 i nc rease  i n  REVSHARE ough t  t o  be equal  t o  T  

t imes t h e  e f f e c t  o f  a  $1 i nc rease  i n  p r i v a t e  income. However, eva lua ted  a t  

sample medians, TBEIBY equals  $0.0055 w h i l e  aE1aREVSHARE equals  

$0.7479. The da ta ,  then, show t h a t  l a r g e  f l y p a p e r  e f f e c t s  occur  i n  t h e  

sample. Moreover, t h e  r e s t r i c t i o n  under t h e  budget- maximizat ion model t h a t  

aE1aREVSHARE > 1  i s  n o t  v i o l a t e d  a t  sample medians; add ing  up t he  marg ina l  

p r o p e n s i t i e s  to  consume o u t  o f  a i d  f o r  c u r r e n t  and c a p i t a l  expend i tu res  

r e s u l t s  i n  aE1aREVSHARE = $1.306. 

These r e s u l t s  suggest t h a t  a  dichotomy e x i s t s  w i t h  r e s p e c t  t o  t h e  c u r r e n t  

and c a p i t a l  expend i t u re  behav io r  o f  l o c a l  governments. A l though  many 

exp lana t i ons  o f  t h i s  e f f e c t  a r e  p o s s i b l e ,  i t  seems p l a u s i b l e  t h a t  t h e  e x t r a  

comp lex i t y  o f  c a p i t a l  expend i tu res ,  a l ong  w i t h  t h e i r  a b i l i t y  t o  be f i n a n c e d  

through deb t ,  m igh t  a l l o w  t h e  bureaucra t  t o  g e t  more o f  what he wants i n  t h i s  

case. 

A word o r  two of  c a u t i o n  ought  t o  accompany t h i s  d i s c u s s i o n  o f  r e s u l t s .  

Al though i n  t h e  j o i n t  t e s t  performed above, t h e  b u r e a u c r a t i c  model c l e a r l y  

dominates t h e  median v o t e r  model i n  t h e  case o f  c a p i t a l  expend i tu res ,  t h e  

s i n g l e  parameter  b ,  i s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r om  zero .  Th is  r a i s e s  

the p o s s i b i l i t y  t h a t  another ,  competing model e x i s t s  t h a t  m igh t  dominate t h e  
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bureaucra t ic  model by e x p l a i n i n g  f l ypaper  e f f e c t s  w i thou t  imposing the  

c o n s t r a i n t  t h a t  b ,  5 0. I t  i s ,  however, d i f f i c u l t  t o  imagine what t h a t  

model might  be. I t  has been argued t h a t  f l ypaper  e f f e c t s  occur because o f  

f i s c a l  i l l u s i o n  (mis tak ing  the  average cos t  o f  p u b l i c  goods f o r  i t s  marginal 

c o s t ) ,  d i f f e rences  i n  the tax  s t r u c t u r e s  o f  na t i ona l  and subnational 

governments, improper measurement o f  the va r iab les  invo lved,  and i n c o r r e c t  

econometric s p e c i f i c a t i o n  o f  t he  model ( f o r  a  review, see F isher  C19821). I n  

general ,  however, these explanat ions do n o t  f i t  the c u r r e n t  data we l l ,  as they 

f a i l  t o  exp la in  the  marked d i f f e r e n c e  i n  observed behavior between c u r r e n t  and 

c a p i t a l  expenditures. For example, i f  f i s c a l  i l l u s i o n  makes the vo te r  b e l i e v e  

t h a t  revenue shar ing  lowers the  per  u n i t  cos t  o f  p u b l i c  goods, t h i s  e f f e c t  

ought t o  be r e g i s t e r e d  i n  bo th  k inds  o f  expenditures. The bureaucra t ic  model 

c o n s t i t u t e s  the  bes t  a v a i l a b l e  exp lanat ion  o f  the data, a l though c l e a r l y  more 

research i s  needed here. 

I n  t h i s  context ,  i t  should be noted t h a t  the dichotomy observed between 

o p e r a t i n g  and c a p i t a l  expendi tures has been p rev ious l y  noted i n  the 

l i t e r a t u r e .  Nathan, Manvel, and Ca lk ins  (1975>, i n  t h e i r  study o f  the e f f e c t s  

o f  revenue shar ing  on s t a t e  and l o c a l  governments, suggest t h a t  i n  the  f i r s t  

few years o f  the revenue shar ing  program, these governments were concerned 

about the p o s s i b i l i t y  t h a t  these funds might  even tua l l y  be c u t  o f f  by the  

f e d e r a l  government. For t h i s  reason, they tended t o  use t h i s  money f o r  

one- time c a p i t a l  p r o j e c t s  r a t h e r  than f o r  e x t r a  c u r r e n t  serv ices t h a t  would 

have t o  be maintained i n  the  event t h a t  revenue shar ing was n o t  renewed. 

However, a l though the suggest ion o f  Nathan, Manvel, and Ca lk ins  helps 

e x p l a i n  why the  c i t y  counc i l  might  be p a r t i c u l a r l y  w i l l i n g  t o  accede t o  the  

bu reauc ra t ' s  demands i n  the area o f  c a p i t a l  expenditures, i t  i s  n o t  a  complete 

exp lana t i on  o f  the  pa t te rns  observed i n  t h i s  paper. I t  does no t  exp la in ,  f o r  
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example, why o u t p u t  should  be c o s t  e l a s t i c  f o r  c a p i t a l  expend i t u res  ( b ,  < 0 )  

b u t  c o s t  i n e l a s t i c  f o r  o p e r a t i n g  expend i tu res  ( b ,  > 0 ) .  I t  does n o t  account  

f o r  t h e  f a c t  t h a t  t h e  t o t a l  e f f e c t  o f  lump-sum a i d  i s  g r e a t e r  than  t h e  amount 

o f  t h e  a i d  i t s e l f  (aE1BREVSHARE > 1  f o r  t o t a l  expend i t u res ) ."  

Moreover, i t  i s  n o t  a  complete e x p l a n a t i o n  o f  t h e  observed f l y p a p e r  e f f e c t s  i n  

c a p i t a l  expend i tu res .  Granted, t h a t  u n c e r t a i n t y  about  g r a n t s  m igh t  p red ispose  

c o u n c i l  members toward c a p i t a l  expend i tu res  ove r  o p e r a t i n g  expend i tu res :  t h i s  

s t i l l  does n o t  e x p l a i n  why c o u n c i l  f a i l s  t o  e x e r c i s e , i t s  o t h e r  o p t i o n  t o  use 

t h e  a i d  t o  reduce taxes.  I n , s h o r t ,  t h i s  answer f a i l s  t o  e x p l a i n  why a i d  

" s t i c k s "  i n  t h e  p u b l i c  sec to r .  The model i n  t h i s  paper can h e l p  complete t h e  

p i c t u r e .  

I V .  Summary and Conclus ions 

T h i s  paper has shown how a  model o f  t h e  t ype  developed by Niskanen (1971) 

can be used i n  t h e  l o c a l  government c o n t e x t  t o  e x p l a i n  f l y p a p e r  e f f e c t s .  An 

e m p i r i c a l  t e s t  o f  t h e  model u s i n g  t he  expend i tu res  o f  115 Mich igan  c i t i e s  

concluded t h a t  t h e  model e x p l a i n s  c a p i t a l  goods expend i t u res  w e l l ,  b u t  t h a t  

o p e r a t i n g  expend i tu res  appear to be b e t t e r  exp la i ned  by  a  median v o t e r  model. 

These a r e  n o t  l o g i c a l l y  i n c o n s i s t e n t  r e s u l t s .  I t  i s  e n t i r e l y  p o s s i b l e  t h a t  

the  m o n i t o r i n g  dev ices t h a t  c i t y  c o u n c i l s  use t o  r e s t r a i n  b u r e a u c r a t i c  

d i s c r e t i o n  ( f o r  example, u s i n g  s t r i n g e n t  budge t ing  and expense r e p o r t i n g  

techniques,  comparing c o s t  and o u t p u t  da ta  w i t h  those o f  o t h e r  communit ies, 

and c u l t i v a t i n g  " feedback mechanisms" f r om c i t i z e n s  and t h e  news media to  

gauge t h e  bureau 's  performance) work w e l l  i n  one c o n t e x t  b u t  n o t  i n  ano ther .  
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A n a t u r a l  e x t e n s i o n  o f  t he  work i n  t h i s  paper would be t o  e x p l o r e  whether 

f l y p a p e r  e f f e c t s  can be 'exp la ined w i t h  o t h e r  k i n d s  o f  b u r e a u c r a t i c  models. 

Th is  would i n c l u d e ,  f o r  example, t h e o r i e s  i n  which t h e  bureaucra t  maximizes 

t h e  s i z e  o f  h i s  s t a f f  (Wi l l i amson 1965) o r  uses h i s  monopoly power t o  f u n d  

p e r q u i s i t e s  o f  o f f i c e ,  such as l a v i s h  o f f i c e s ,  l a r g e  expense accounts,  s h o r t  

work ing hours,  good f r i n g e  b e n e f i t s ,  and so on ( A l c h i a n  and Kessel  1962). I t  

t u r n s  o u t  t h a t  these models, i n  which t h e  bu reauc ra t  maximizes o r g a n i z a t i o n a l  

" s l ack" ,  a l s o  genera te  f l y p a p e r  e f f e c t s ,  for t h e  v e r y  same reason t h a t  t h e y  

occur  i n  t h e  Niskanen model. The bureaucra t  e x t r a c t s  g r e a t e r  resources  f r o m  

t h e  v o t e r  i n  t h e  a i d  case (as compared t o  an i nc rease  i n  p r i v a t e  income), 

because t h e  v o t e r ' s  b a r g a i n i n g  p o s i t i o n  i s  r e l a t i v e l y  weak. Th i s  a l t e r n a t i v e  

t o  b u r e a u c r a t i c  p r o d u c t i o n  i s  n o t  improved by t h e  a i d ,  b u t  i s  improved by  t h e  

income inc rease .  A  model o f  t h i s  t ype  (and a  demons t ra t ion  o f  f l y p a p e r  

e f f e c t s  i n  t h i s  case) can be found i n  Wyckoff (1984).  
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Notes 

1. For a d i s c u s s i o n  o f  t h e  reasonableness o f  these  assumptions i n  t h e  c o n t e x t  
o f  smal l  M ich igan  c i t y  governments, see Wyckoff  (1984).  

2 .  I n  c o n t r a s t  t o  t h e  s i t u a t i o n  a t  o t h e r  l e v e l s  o f  government, t h e  l o c a l  
execu t i ve  o f  small- and medium-sized c i t i e s  i s  t y p i c a l l y  a weak p a r t i c i p a n t  i n  
t he  p o l i t i c a l  process,  i n  t h e  sense o f  possess ion o f  a separate  power base. 
I n  Mich igan,  f o r  example, a m a j o r i t y  of c i t i e s  use t h e  council-manager form o f  
government, w i t h  an appo in ted  c h i e f  execu t i ve  (see Mich igan  Mun i c i pa l  League 
[19721>. C i t y  managers i n  these c i t i e s  serve e n t i r e l y  a t  t h e  p l easu re  o f  t h e  
c o u n c i l ,  and con t i nued  success i n  t h e i r  ca reers  ( t h a t  i s ,  moving t o  b e t t e r  
p o s i t i o n s  i n  b i g g e r  c i t i e s )  depends upon be ing  a b l e  t o  serve c o u n c i l  member 
" c l i e n t s "  w e l l .  I n  t h e  rema in ing  c i t i e s ,  t h e  mayor- counc i l  f o rm  o f  
government, w i t h  an e l e c t e d  execu t i ve ,  i s  used, b u t  because o f  an h i s t o r i c a l  
d i s t r u s t  o f  s t r o n g  execu t i ves ,  t h e  mayor i s  seldom g i v e n  much power t o  a l t e r  
the  a l l o c a t i o n  o f  resources  i n  c i t y  government (see Southern and Cante rbury  
[19641). 

3.  I n  t h e  case o f  budget-maximizing bureaus, McGuire, Co iner ,  and Spancake 
( 1979) have t h e o r e t i  c a l l  y exami ned t h e  u t i  1 i t y  bene f  i t s temmi ng f r om t h e  
presence o f  m u l t i p l e  bureaus. They f i n d  t h a t  s u b s t i t u t a b i l i t y  o f  t h e  s e r v i c e s  
produced by t h e  v a r i o u s  bureaus i s  c r u c i a l  i n  push ing  t h e  v o t e r ' s  u t i l i t y  
above t h a t  assoc ia ted  w i t h  p r o d u c t i o n  by a s i n g l e  bureau p roduc ing  a l l  o f  t h e  
c i t y ' s  se r v i ces .  S ince t h e  p roduc ts  o f  l o c a l  government bureaus ( p o l i c e  and 
f i r e  p r o t e c t i o n ,  pa rks  and r e c r e a t i o n a l  se r v i ces ,  e t c . )  a r e  n o t  v e r y  
s u b s t i t u t a b l e ,  p r o d u c t i o n  i s  t r e a t e d  i n  t h i s  paper as i f  i t  occu r red  under 
one, a1 1 -encompass i ng bureau. 

4. Forma l l y ,  t h e  b u r e a u c r a t ' s  problem i s  t he  s o l u t i o n  o f  t h e  f o l l o w i n g  
non- l i nea r  programming problem: 

max P2X2 
P2 9 x 2  

sub jec t  to: 
(1 )  Y + TA 2 X1 + TP2X2 

However, i t  i s  easy t o  make a case f o r  t he  e q u a l i t i e s ,  r a t h e r  than  
i n e q u a l i t i e s ,  used above. Under normal c i rcumstances ( i . e . ,  as l o n g  as X, 
has p o s i t i v e  marg ina l  u t i l i t y ) ,  t h e  u t i l i t y - m a x i m i z i n g  consumer w i l l  spend a l l  
o f  h i s  income. As ment ioned i n  t h e  comparat ive s t a t i c s  below, t h e  g r e a t e r  
than u n i t  e l a s t i c i t y  o f  t h e  median v o t e r ' s  demand curve  i nsu res  t h a t  t h e  
budget-maximizing bu reauc ra t  w i l l  l ower  p r i c e s  u n t i l  t o t a l  revenues equal  
t o t a l  c o s t .  As w i l l  be r evea led  i n  t h e  d i s c u s s i o n  o f  f l y p a p e r  e f f e c t s  below, 
the b u r e a u c r a t ' s  budget i s  i n v e r s e l y  r e l a t e d  t o  t h e  median v o t e r ' s  u t i l i t y ,  
and so t h e  assumption o f  budget-maximizat ion demands t h a t  U(XI,XP) be 
d r i v e n  down t o  i t s  minimum p o s s i b l e  l e v e l  U;. Once these  e q u a l i t i e s  a re  
accepted, t h e  r e s u l t  i s  t h e  n o n l i n e a r  programming prob lem dep i c t ed  i n  f i g u r e  2 .  
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5. One p o s s i b l e  o b j e c t i o n  t o  t h i s  conc lus i on  i s  t h a t  i nc reases  i n  a i d  from 
programs such as revenue sha r i ng  a r e  u s u a l l y  n a t i o n a l  i n  scope. There fo re ,  
t h e  median v o t e r  i s  l i k e l y  t o  have a d d i t i o n a l  a i d  i n  h i s  new, a l t e r n a t i v e  
l o c a t i o n ,  thus  r a i s i n g  h i s  U:. Even i n  t h i s  case, however, f l y p a p e r  
e f f e c t s  a r e  l i k e l y  t o  occur  because o f  i n f o rma t i on  cos t s .  The v o t e r  s imp l y  has 
more c e r t a i n t y  about h i s  own income l e v e l s  than  he does about  a i d  l e v e l s  i n  
some a l t e r n a t i v e  l o c a t i o n .  I t  would be c o s t l y  t o  o b t a i n  t h i s  i n f o r m a t i o n ,  
e i t h e r  d i r e c t l y ,  by  l o o k i n g  a t  t h e  budgets o f  a l t e r n a t i v e  c i t i e s ,  or 
i n d i r e c t l y ,  th rough  o b s e r v a t i o n  o f  each c i t y ' s  t a x  and s e r v i c e  l e v e l s .  For 
t h i s  reason, b o t h  t h e  median v o t e r  and t h e  c o u n c i l  a r e  l i k e l y  t o  be more 
a s s e r t i v e  i n  n e g o t i a t i n g  w i t h  departments i f  t h e r e  i s  a  p r i v a t e  income 
i nc rease  than  i f  c o n d i t i o n s  i n  some a l t e r n a t i v e  c i t y  improve. 

6 .  Rather  than  move, t h e  v o t e r  may have t h e  o p t i o n  o f  p roduc ing  t h e  good 
p r i v a t e l y  o r  do ing  w i t h o u t  i t  e n t i r e l y ,  a l t hough  ( s i n c e  we have aggregated 
ove r  a l l  p u b l i c  s e r v i c e s )  i t  i s  much more d i f f i c u l t  t o  v i s u a l i z e  a  c i t y  
d i s m a n t l i n g  i t s  e n t i r e  p u b l i c  s e c t o r .  Never the less ,  t h i s  s i t u a t i o n  a l s o  
d i c t a t e s  t h a t  t h e  v o t e r  do w i t h o u t  t h e  lump-sum a i d  he c u r r e n t l y  en joys ,  
because t h e  c i t y  faces  t h e  p rospec t  o f  l o s i n g  a lmos t  a l l  o f  i t s  a i d  f r o m  
h i g h e r  l e v e l s  o f  government i f  i t  exe rc i ses  t h i s  a l t e r n a t i v e .  E f f o r t  f a c t o r s  
a r e  b u i l t  i n t o  revenue sha r i ng  programs which would seve re l y  l i m i t  t h e  amount 
a  non- tax ing  government cou ld  r e c e i v e .  I n  Mich igan,  a  c i t y  l e v y i n g  no taxes  
would be ba r red  f r om r e c e i v i n g  any money f r om t h e  s t a t e ' s  income, i n t a n g i b l e s ,  
and s i n g l e  bus iness taxes;  s i m i l a r l y ,  t he  f e d e r a l  genera l  revenue sha r i ng  
program exc ludes non- tax ing j u r i s d i c t i o n s  f r om  r e c e i v i n g  much a i d  by  use o f  a  
f o r m u l a  i n c o r p o r a t i n g  t a x  e f f o r t  f a c t o r s ,  and by a  p r o v i s i o n  t h a t  l i m i t s  
revenue s h a r i n g  e n t i t l e m e n t s  t o  a  f i x e d  pe rcen t  o f  t h e  money r a i s e d  by t h e  
c i t y  f r o m  o t h e r  sources. 

7. To a v o i d  con fus i on  here ,  t he  reader  should  no te  t h a t  Romer and Rosen tha l ' s  
r e v e r s i o n  l e v e l  i s  an a c t u a l  l e v e l  o f  p u b l i c  spending, w h i l e  t h e  r e v e r s i o n  i n  
t h e  c u r r e n t  model r e f e r s  t o  a  u t i l i t y  l e v e l .  For t h i s  reason, t h e  s p e c i f i c s  
o f  t h e  . two models a re  e n t i r e l y  d i f f e r e n t .  Under t he  Romer and Rosenthal  
model, f o r  example, an i nc rease  i n  a i d  inc reases  t h e  r e v e r s i o n  l e v e l  o f  
spending; i n  t he  c u r r e n t  model, an i nc rease  i n  a i d  does n o t  a f f e c t  t h e  
r e v e r s i o n  l e v e l  o f  u t i l i t y .  

8. Recen t l y ,  two papers have appeared which cha l  lenge t h i s  assumption i n  a  
new and fundamental way: Brown and Saks (1983) and Beck (1984) .  Whereas 
Bergs t rom and Goodman assume monotonic i n d i v i d u a l  demands and dea l  w i t h  t h e  
p rob lem o f  nonmonotonic aggregate demands, these papers t r y  t o  show t h a t  
i n d i v i d u a l  demands a re  nonmonotonic. The e m p i r i c a l  work i n  these papers t r i e s  
t o  e s t a b l i s h  t h i s  nonmonoton ic i t y  by  i n c l u d i n g  t h e  square o f  median income, 
and t h e  G i n i  index f o r  t h e  d i s t r i b u t i o n  o f  f a m i l y  income, i n  a  c ross- sec t i on  
r e g r e s s i o n  on l o c a l  expend i tu res .  The s i g n i f i c a n c e  o f  these v a r i a b l e s  was 
t e s t e d  i n  t he  p resen t  s tudy  by i n c l u d i n g  t h e  G i n i  c o e f f i c i e n t ,  t h e  square o f  
median t o t a l  income ( Z 2 > ,  t h e  G i n i  c o e f f i c i e n t  t imes  median t o t a l  income, 
and t h e  G i n i  c o e f f i c i e n t  t imes t h e  square o f  median t o t a l  income, i n  t h e  
r e g r e s s i o n s  descr ibed  below. The G i n i  index was c a l c u l a t e d  a c c o r d i n g  t o  t h e  
procedures used i n  Beck (1984, p.  60).  None o f  these v a r i a b l e s  were 
s i g n i f i c a n t  a t  even t he  10 pe rcen t  l e v e l ,  and an F- t e s t  o f  t h e i r  combined 
s i g n i f i c a n c e  f a i l e d  t o  r e j e c t  t h e  hypo thes i s  t h a t  t h e y  a l l  had z e r o  
c o e f f i c i e n t s  a t  t h e  10 pe rcen t  l e v e l .  
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9. Regardless o f  t he  ac tua l  inc idence of these business taxes, i t  seems 
u n l i k e l y  t h a t  the  median v o t e r  w i l l  be able,  i n  most instances,  t o  i s o l a t e  t he  
complex e f f e c t s  upon h i s  budget o f  t h e  i n d i r e c t  " taxes"  ( inc reases  i n  l o c a l  
p r i c e s ,  e t c . )  caused by business t a x a t i o n .  For t h i s  reason, business taxes 
were o m i t t e d  f rom the  model. 

10. The sample has been d e l i b e r a t e l y  r e s t r i c t e d  t o  these c i t i e s  f o r  several  
reasons. C i t i e s  w i t h  popu la t ions  below 2,500 cou ld  no t  be used because o f  a  
l a c k  o f  da ta  on median f a m i l y  income. C i t i e s  w i t h  popu la t ions  g r e a t e r  than 
57,000 were no t  used because o f  t he  p o s s i b l y  d i f f e r e n t  na ture  o f  mon i to r i ng  
and budget ing procedures i n  those c i t i e s .  The cutof f  p o i n t  o f  57,000 was used 
because, w i t h  respec t  t o  1970 popu la t i on ,  t he re  e x i s t s  a  n a t u r a l  break i n  the  
Michigan c i t y  da ta  t h a t  f a l l s  between the  c i t y  o f  Nyoming ( p o p u l a t i o n  56,560) 
and the  nex t  l a r g e s t  c i t y ,  Kalamazoo (popu la t i on  85,555). The suburbs o f  
D e t r o i t  have been e l im ina ted ,  because Go lds te in  and Pauly (1981) have shown 
t h a t  s tud ies  based upon the  median voter-median income correspondence 
(assumption A.7) w i l l  be b iased by t h e  T iebout  process when a p p l i e d  t o  
m e t r o p o l i t a n  areas. 

11. These d i f f i c u l t i e s  remain even i f  the  arguments o f  Nathan, e t  a l . ,  are 
supplemented w i t h  one o f  the  a l t e r n a t i v e  f l y p a p e r  t heo r i es  mentioned above. 
For example, i n  the  f i s c a l  i l l u s i o n  model, i t  i s  d i f f i c u l t  t o  show how 
aE1BREVSHARE could exceed one. Since aEIBY i s  about $0.02 f o r  t o t a l  
expendi tures,  t h i s  leaves about $0.98 t o  be expla ined by the  e f f e c t  o f  a i d  on 
the  average (and perceived marg ina l )  p r i c e  o f  p u b l i c  goods. But a  $1 increase 
i n  a i d ,  evaluated a t  sample medians, has o n l y  a  t i n y  e f fec t  on average 
pr ice- - a reduc t i on  o f  l e s s  than 0.0001 percent .  
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