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I .  INTRODUCTION I 

. . , 
1 

Fiscal impact studies have t rad i t iona l ly  been concerned with the balance 
I 

between new.public service demandsand new tax revenues that  accompanies 
'\ 

local economic development. Typically, estimates pf tax base changes and 

i public service expenditures are constructed and . analyzed . to  determine i f  new 
I 

development will cause marginal tax burdens to  increase or decrease. This 

approach i s  preferable t o  sjmplj measuri ng aggregate changes i  n f i  scal 

capacity, the overall a b i l i t y  of a  community to ra i se  tax revenues,' since 

they highlight the fac t  t ha t  new development, while perhaps benefiting the 

local private sector,  can pqace additional burdens on the local publ i c  sector. 

In th i s  paper, an attempt i s  made to  broaden the purview of f i sca l  

I impact analysis to  include impacts on the local private sector that  may stem 

I from local publ i c  sector changes. More specifical l y ,  attention i s  focused on 

the limiting case, in which new private sector development yields positive 

changes in f i sca l  capacity, b u t  does not increase public service .demands or 

interact  with .the local private sector. This phenomenon i s  termed a ,"pureu 

change in f iscal  capacity, or ,  stated different ly,  pure tax revenue 

importation. 

I Interest  in th i s  issue stems from an analysis of the local impacts of 

constructing and operating nuclear power s tat ions.  ~ u c l e a r  power s ta t ions ,  

I 1 i  ke other e lectr ical  generating f a c i l i t i e s ,  are characterized by large 
. . 

capital-labor r a t io s ,  implying tha t  the impact of s i t i ng  would be to  increase 
. . .  

local taxable capacity, via the property tax .base, to  a  greater extent than 

local private sector ac t iv i ty ,  via new hirings.  Moreover, a small labor force 

implies a  modest change in the demand ' fo r  local public services,  and f a c i l i t i e s  

of t h i s  nature b y  themselves demand few, i f  any, publ i c   service^.^ A nuclear 

power s ta t ion ,  however, may be distinguished from other e lectr ical  generating 



I f a c i l i t i e s  th rough  s i t i n g  r e g u l a t i o n s  t h a t  r e q u i r e  l o c a t i n g  i n  a  low 

p o p u l a t i o n  d e n s i t y  area,  a  f a c t  wh ich  ensu'r.es t h e  i n f l u e n c e  on t h e  community 

w i l l  be s u b s t a n t i a l .  Taken as a  whole, these  c h a r a c t e r i s t i c s  approx imate 

t h e  pure  f i s c a l  c a p a c i t y  change desc r i bed  above. 

The q u e s t i o n  o f  how a n d . t o  what degree f e e d b a c k ' e f f e c t s  f r om  l o c a l  p u b l i c  

t o  l o c a l  p r i v a t e  s e c t o r  may t a k e  p l a c e  i s  desc r i bed  below i n  f o u r  segments. 

I n  t h e  f i r s t ,  t h e  ' l o c a l  dec is ion-making process t h a t  determines t h e  

aggregate m i x  of. pub l  i c  and p r i v a t e  goods' i s  examined th rough  i n d i f f e r e n c e  

cu rve  a n a l y s i s .  Here i t  i s  concluded t h a t  l o c a l  communit ies may inc rease ,  

decrease, o r  h o l d  cons tan t  t h e i r  1  eve1 o f  t a x  e f f o r t ,  depending on t h e  " p r i c e "  

e l a s t i c i t y  o f  demand f o r  1  oca l  pub l  i c  se rv i ces ,  where p r i c e s  a r e  i n t e r p r e t e d  

as t h e  r a t i o  between impor ted  t a x a b l e  c a p a c i t y  and t o t a l  l o c a l  t a x a b l e  

capac i t y .  

I n  t h e  n e x t  s tep,  a  s imp le  macro model. o f  a  l o c a l  community i s  developed 

t o  i d e n t i f y  t h e  .parameters which may shape t h e  u l t i m a t e  s i z e  of t h e  l o c a l  

impact .  Here, i t  i s  emphasized t h a t  government and consumer demand " leakages" 

t h a t ' , r e s u l t  .from purchas ing  goods and s e r v i c e s  o u t s i d e  community boundar ies 

w i l l  t r u n c a t e  l o c a l  m u l t i p l i e r  e f f e c t s  s e t  up by t h e  i nc rease  i n  impor ted  

t a x a b l e  c a p a c i t y .  

The t h i r d  p o r t i o n  o f  t h e  paper examines da ta  c o l l e c t e d  f o r  two 

communi t i e s  . i n  which power r e a c t o r  s i  t i n g s  s i g n i f i c a n t l y  m o d i f i e d  l o c a l  

t a x a b l e  capac i t y .  I t  i s  concluded t h a t  l o c a l  economic s t i m u l a t i o n  occur red  

th rough  bo th  p r i v a t e ' a n d  p u b l i c  s e c t o r s ,  even though s u b s t a n t i a l  t a x  r a t e  

decreases were ev i den t .  A c o r o l . l a r y  i s  t h a t  had t h e  a n a l y s i s  focused s o l e l y  
' 

on j o b s  c o n t r i b u t e d  t o  t h e  community by t h e  power s t a t i o n s ,  t h e  ma jo r  s o u r c e ,  , 

o f  l o c a l  impacts  t o  t h e  communi t y  would have been over looked.  A f i n a l  s e c t i o n  

conc l  udes t h e  paper.  



I I. .COMMUNITY RESPONSE TO PURE TAXABLE CAPACITY INCREASES 

From t h e  community 's o f  view, t h e  i m p o r t i n g  o f  t a x  bases appears 

much 1  i ke an open-ended match ing  g r a n t . 6  F o r  every  d o l l a r  t h e  communi t y  

chooses t o  r a i s e  th rough  t a x a t i o n ,  i.t a1 so r e c e i v e s  a  p r o p o r t i o n a l  amount 

th rough  i m p o r t a t i o n ,  w i t h  t h e  match ing r a t i o  g i ven  by t h e  r a t i o  o f  impor ted  

t a x a b l e  c a p a c i t y  t o  l o c a l  taxab le .  c a p a c i t y .  For  t h i s  reason, publ  i c  s e r v i c e s  

can become l e s s  expensive,  r e l a t i v e  t o  p r i v a t e  se r v i ces ,  when t h i s  r a t i o  
. . 

i nc reases .  Subsequently, t h e r e  i s  an i n c e n t i v e  t o  purchase an inc reased  

q u a n t i t y  o f  pub l  i c  goods. 
4 

T h i s  process can be i l l u s t r a t e d  t h r o u g h ' f i g s .  1  and 2. F i gu re  1  can be 

i n t e r p r e t e d  as d e p i c t i n g  a  c l osed  l o c a l  economy i .n  which n e i t h e r  t h e  p u b l i c  

no r  t h e  p r i v a t e  s e c t o r  impo r t s  o r  expo r t s .  P r i , va te  goods, which can 

a1 t e r n a t i  v e l y  be i nterp re ted .  as p r i  va te  i ncome o r  t a x a b l e  capaci  t y  , a r e  shown 

on t h e  v e r t i c a l  a x i s ,  and p u b l i c  goods a r e  shown on t h e  h o r i z o n t a l  a x i s .  

The l i n e  PrPu d e f i n e s  a  t r a d e - o f f  f u n c t i o n  showing t h e  s e t  o f  maximum 

ob ta i ,nab le  combinat ions o f  pub l  i c  and p r i v a t e  goods.7 I f  we assume t h e  

;xi s'tence o f  aggregable  p re fe rences  ' f o r  p r i v a t e  and publ  i c  goods which a r e  

o p e r a t i o n a l  i zed ' through a  1  oca l  government d e c i s i o n  s t r u c t u r e ,  we' can d e f i n e  

a  s e r i e s  o f  i n d i f f e r e n c e  sur faces  which t o g e t h e r  w i t h  t h e  t r a n s f o r m a t i o n  

f u n c t i  on can generate  an " o p t i  ma1 " combi n a t i o n  o f  pub l  i c  and p r i  va te  'goods. 8 

I n  t h i s  exampl.e, i n d i f f e r e n c e  cu rve  I 1  becomes tangen t  w i t h  PrPu a t  a p o i n t  

y i e l d i n g  Prl p r i v a t e  goods and Pul p u b l i c  goods. Because p u b l i c  goods must 

be f i  nanced by 1  evy i ng  a  t a x  change on , p r i  va te  a c t i v i t y ,  we can c a l c u l a t e  a  

l e v e l .  o f  t a x  e f f o r t  o r  " t a x  r a t e "  b y  t h e  r a t i o  Pr-Pr l /Pr.  Th i s ,  i n  e f f e c t ,  

measures t h e  q u a n t i t y  o f  p r i v a t e  goods t h a t  must be s a c r i f i c e d  t o  o b t a i n  PU, 

p u b l i c  goods, r e l a t i v e  t o  t h e  t o t a l  quan t i . t y  o f  p r i v a t e  goads ob ta i nab le .  
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Pure inc reases  i n  t a x a b l e  c a p a c i t y  can be s t u d i e d  by  ex tend ing  a  r a y  

f rom P r  which f a l l s  t o  t h e  r i g h t  o f P u .  T h i s  i s  shown. in  F i g .  2 as P ~ P U ' .  

I n  t h i s  i nstance, t h e  maximum o b t a i n a b l e  l e v e l  o f  . p r i v a t e  goods remains 

cons tan t ,  s i nce  t h e  l e v e l  o f  l o c a l  economic a c t i v i t y  was n o t  mod i f i ed .  

However, g i v e n  a  p o s i t i v e  lev .e l  o f  t a x  e f f o r t ,  a l l  a t t a i n a b l e  combinat ions 

o f  p r i v a t e  and p u b l i c  goods exceed those  p o s s i b l e  p r i o r  t o  t h e  t a x a b l e  

c a p a c i t y  i nc rease .  T h i s  i m p l i e s  t h a t ,  w i t h i n  l i m i t s ,  t h e  community en joys  

t h e  advantage o f  consuming t h e  i nc rease  th rough  e i t h e r  t h e  p u b l i c  o r  p r i v a t e  
! 
I s ec to r s  ( i  .e., th rough  inc reased  d i sposab le  income) d e s p i t e  t h e  f a c t  t h a t  

9 o n l y  t h e  p u b l i c  s e c t o r  was d i r e c t l y  impacted. 

P o i n t s  A, B y  and , C  show. t h r e e  p o s s i b l e  new e q u i l i b r i a ,  i l l u s t r a t i n g  

a1 t e r n a t i v e  community preferences which g i v e  r i s e  t o  d i f f e r e n t  p r i c e  

e l a s t i c i t i e s  o f  p u b l i c  goods. P o i n t  B corresponds t o  an ad justment  under 

u n i t a r y  p r i c e  e l a s t i c i t y  c o n d i t i o n s .  lo P o i n t  A i s  a n  i n e l a s t i c  response i n  

wh ich  t h e  community chose t o  l e a v e  p u b l i c  goods consumption cons tan t  and t ake  

i t s  i nc rease  ' i n  r e a l  income i 'n  p r i v a t e  goods, i .e.,  by i n c r e a s i n g  l o c a l  

d i sposab le  income th rough  a  t a x  r a t e  decrease. I n  f a c t ,  ' t h i s  p o i n t  i ' l l u s t r a t e s  

a  ze ro  e l a s t i c i t y  case which approaches t h e  c l a s s i c  " G i f f o n  Goods" example 

and would occur  o n l y  if p u b l i c  goods a r e  viewed as i n f e r i o r  t o  p r i v a t e  goods, 

an u n l i k e l y  response. P o i n t  C shows an e l a s t i c  response i n  which t h e  t a x  

r a t e  . a c t u a l l y  i ncreased, l e a v i n g  t h e  conimuni t y  w i t h  a  smal l e r  quan t i  t y '  o f  

p r i v a t e  goods t han  p r i o r  t o  t h e  c a p a c i t y  inc rease .  

What t h i s  ana lys i -s  suggests i s  t h a t  a  range o f  a l t e r n a t i v e s  a r e  a v a i l a b l e  

t o  communit ies when faced  w i t h  'an i ncrease i n  pu re . . t axab le  capac i  t y -a  range .  

t h a t  i n c l u d e s  consumption o f  a d d i t i o n a l  p r i v a t e  goods as w e l l  as p u b l i c  

goods. The .key behav io ra l  parameter i n  t h i s  a n a l y s i s  i s  t h e  p r i c e  e l a s t i c i t y  

o f  demand f o r  pub1 i c  goods. 



Once a  communi ty makes a  d e c i s i o n  as t o  a  t a x  r a t e  f o l  l ow ing  a  pure  

t a x a b l e  c a p a c i t y  change, t h e  degree t o  which i t s  impac t  w i l l  a f f e c t  t h e  l o c a l  

economy i s  dependent on a  number of a d d i t i o n a l  behav io ra l  parameters.  I n  t h e  

p rev i ous .  s e c t i o n ,  a  "c losed"  ' 1  oca l  economy was exami ned f o r  t h e  purpose o f  

. a n a l y z i n g  p r i c e - r e l a t e d  behav io r .  I n  t h i s  s e c t i o n  t h e  impact  i s  examined. i n  

bo th  t h e  c o n t e x t  o f  a  c l osed  economy and w i t h  t h e  r e l a x e d  assumption o f  an 

open economy. To conduct t h i . s  a n a l y s i s ,  i t  i s  necessary t o  develop a  model 
' 

o f  t h e  l o c a l  economy t h a t  cons iders  b o t h  p r i v a t e  and p u b l i c  s e c t o r  components.., 

For  s i m p l i c i t y ,  i t  i s .  assumed t h a t  l o c a l  a c t i v i t y  can be d i r e c t l y  and l i n e a r l y  

t ransformed i n t o  government revenues and by i m p l i ' c a t i o n  i n t o  government 

expend i tu res .  Whi le  i t  would be p o s s i b l e  t o  spec i f y  a  system t h a t  would 

inc . lude seve ra l  c a t e g o r i e s  o f  f i s c a l  c a p a c i t y  r e l a t i v e  t o  l o c a l  a c t i v i t y .  o r  

impor ted  a c t i . v i t y  l e v e l s ,  i t  i s  f e l t  t h e  c u r r e n t  s p e c i f i c a t i o n  r e t a i n s  t h e  

essence of t h e  i s sue  a t  hand. 

The model t o  be examined can be desc r i bed  th rough  t h e  f o l  l ow ing  n i n e  

equa t ions  : 



Equat ion ( 1 )  i s  t h e  f a m i l i a r  e q u i l i b r i u m  c o n d i t i o n  which s t a t e s  t h a t  

l o c a l  income (YL) i s  t h e  sum of  l b c a l  consumption (CL),  l o c a l  government 

expend i tu res  (GL) , and 1  oca l  i nves tment  (Ii)-. Loca l  consumpti on i s  t h e  sum 

o f  1  oca l  autonomous expend i t u re  (Ao) b l  US t h e  p roduc t  o f  1  oca l  d i  sposabl e  

'income, (YDL) and t h e  marg ina l  p r o p e n s i t y  t o  consume l o c a l l y  ( bL ) .  Loca l  

d i sposab le  income i s  a  cons tan t  . f r a c t i o n  o f  l o c a l  i'ncome, where ( 1  - a) . i s  

equal  t o  t h e  l o c a l  t a x  r a t e .  The marg ina l  p r o p e n s i t y  t o  consume l o c a l l y  can 

be decomposed i n t o  t h e  marg ina l  p r o p e n s i t y  t o  consume (Al ) and t h e  share of 

marg ina l  consumption t h a t  i s  consumed l o c a l l y  ( A 2 ) .  Government expend i tu res  

can be de f ined  as t h e  sum o f  l o c a l  revenue ( R ~ )  and impor ted  revenue (RI), and 

a  common t a x  r a t e .  ( 1  -. a) i s ,  l e v i e d  .on bo th  l o c a l  f i s c a l  capac i t y '  ( d e f i n e d  as 

l o c a l  income) and impor ted  f i s c a l  c a p a c i t y  ( X ) .  S ince  government may spend 

e i t h e r  w i t h i n  o r  w i t h o u t  t h e  t o m u n i t y ,  a  parameter ( 6 )  i s  used t o  de f i ne  

government 's marg ina l  (and average) l o c a l  p r o p e n s i t y  t o  consume.'' ~ i n a l  ly, 

l o c a l  i nves tment  i s  assumed t o  be autonomous. The e q u i l i b r i u m  l e v e l  o f  l o c a l  

income def ined by t h i s  system i s  shown i n  Eq. ( 10 ) .  

Wi th  t h i s  system, we can d iscuss  s i x  cases d e s c r i b i n g  l o c a l  economies, t h e  

f i r s t  two o f  which a r e  a d m i t t e d l y  t r i v i a l ,  b u t  a r e  i n c l u d e d  f o r  completeness. 

Case 1 :  Zero Local  Government-Zero Leakages 

For  t h i s  case, 6 and X a r e  s e t  t o  zero,  and a and A2 a r e  s e t  t o  u n i t y .  

T h i s  i s  t h e  s i m p l e s t  d e p i c t i o n  ,of  a  l o c a l  economy t h a t  can be generated w i t h  

t h i s  system, and l o c a l  economic growth can occur  o n l y  th rough  changes i n  Ao, 

.IL, o r  A,. W i th  Al h e l d  cons tan t ,  t h e  m u l t i p l i e r  f o r  changes i n  autonomous 

l o c a l  expend i t u re  can be c a l c u l a t e d  as [1/1 - All .  



Case 2  : Zero Local  Government-Posi t i  ve.  Leakages 

For  t h i s  case, A2 i s  a l lowed t o  t ake  va lues rang ing  f rom g r e a t e r  than .  

ze ro  and l e s s  than  u n i t y .  The same cond i - t i ons  f o r  Case 1  ho ld ,  and t h e  l o c a l  
. . 

mu1 t i p l  i e r  becomes [1/1 - A1A2], w i t h  t h e  r e s u l t  t h a t  f o r  any l e v e l  o r  change 

i n  1  eve1 o f  au to~omous  l o c a l  expend i tu re ,  l o c a l  equ i  1  i br ium w i  11 be 

co r respond ing l y  1  ower. 

case 3 : P o s i t i v e  Local  Government-Zero Leakages 

I n  t h i s  case, Case 1  i s  m o d i f i e d  b y . p e r m i t t i n g  = t o  assume p o s i t i v e  va lues 
. . 

l e s s  t han  u n i t y .  Local  economic . a c t i v i t y  remains d r i v e n  by l o c a l  autonomous 

expend i tu re ,  b u t  government i n t e r a c t s  w i t h  p r i v a t e  consuming behav io r  t o  

determine e q u i l i b r i u m  1  eve ls '  o f  l o c a l  a c t i v i t y  and m u l t i p l i e r  e f f e c t s .  For 

changes i n  autonomous spending t h e  m u l t i p l i e r  i s  g i ven  by [1/=(1 - A1)]. Th i s  
. . 

v a l ue  can be' i n t e r p r e t e d  as f o l l o w s  : The l a r g e r  t h e  share o f  government 

a c t i v i t y ,  t h e  sma l l e r  i s  t h e  domest ic leakage due t o  l o c a l  sav ings,  and hence, 

t h e  l a r g e r  i s  t h e  m u l t i p l i e r .  'Thus, l i k e  t h e  n a t i o n a l  economy, t h e ' l o c a l  

economy can b e n e f i t  f rom d i r e c t  s t i m u l u s  on t h e  p a r t  o f  government, and i n  

genera l  , t h e  1  a r g e r  t h e  r o l e  o f  government n  . t h e  c l osed  l o c a l  economy, t h e  

l a r g e r  w i l l  be t h e  m u l t i p l i e r .  e 

Case 4: P o s i t i v e  Local  Government-Posi ti ve Leakages 

T h i s  .model corresponds most d i r e c t l y  w i t h  t h e  p robab le  c o n d i t i o n  t h a t  

would e x i s t  i n  a  l o c a l i t y  p r i o r  t o  t h e  i m p o r t a t i o n  o f  f i s c a l  capac i t y ;  

Case 3 i s  m o d i f i e d  t o  p e r m i t  A 2  and f3 t o  assume p o s i t i v e  va lues  1  ess than  

u n i t y ,  and t h e  mu1 t i p l  i e r  i s  co r respond ing l y  a1 t e r e d  t o  o b t a i n  

I Mu1 t i p l i e r  = - A ~--~;(f;-q ' 1 zCS .- , 

I n  t h i s  case, f3 may become a  p o l j c y . v a r i a b l e ,  s i nce  l o c a l i t i e s  can, w i t h i n  

1  i m i  t s , .  make cho ices  as t o  purchas ing l o c a l  l y  produced goods, o r  r e q u i r i n g  i t s .  



employees t o  l i v e  w i t h i n  community boundar ies.  However, t h e  s i z e  o f  t h e  

m u l t i p l i e r  a l s o  i . s  i nde te rm inan t ,  s i n c e  i . t s  s i z e  w i l l  va ry  accord ing  t.o t he  

. ' r e l a t i v e  p r o p e n s i t i e s  of government and consumers t o  purchase l o c a l  p roduc ts .  

The r e l a t i v e  s i z e  o f  t h e  m u l t i p l i e r '  may be examined by e v a l u a t i n g  t he  express ion  
. . 

[-A1A2= - 0 (1  - a)]. When A2 and B a r e  equal ,  t h i s  express ion  can be made 

equal t o  t h a t  ob ta i ned  f o r  Case 3 w i t h  a  p r o p o r t i o n a l i t y  f a c t o r .  mu1 t i p l i e d  

t imes  t h e  express ion  t o  account f o r .  leakages, i .e.,  Za(1 - Al), where A2 = 6. 

When A1A2 i s  equal  t o  6, t h e  l o c a l  economy w i l l  be s t i m u l a t e d  e q u a l l y  by any 

t a x  r a t e ,  and when AIAZ i s  g r e a t e r  than  o r  l e s s  than  (3, an inc reased  t a x  r a t e  

w i l l  depress o r  s t i m u l a t e  t h e  l o c a l  economy, r e s p e c t i v e l y .  

Case 5 :  P o s i t i v e  Local  ~ovebnment-zero ~ e a k a ~ e s - ~ i  s ca l  Capac i t y  I m p o r t a t i o n  

Th i s  case corresponds t o  pu re .  f i s c a l  c a p a c i t y  impacts d iscussed i n  t h e  

p reced ing  s e c t i o n  and may be ob ta i ned  by m o d i f y i n g  Case 3  t o  i n c l u d e  a  p o s i t i v e  

v a l ~ l ~ !  f o r  X .  Note t h a t  i n  t h i s  case a new .source of au.tonomous expend i tu re  

i s  added t o  A. and I O  y i e l d i n g  t h e  express ion  

which when d i f f e r e n t i a t e d .  w i  t h  r e s p e c t  t o  X t o  o b t a i n  t h e  pure '  f i s c a l  impact  

. m u l t i p l i e r  becomes 
' 1  - a  

M u l t i p l i e r  = WJ- ' (13)  

. .  T h i s  r a t i o  i s  p o s i t i v e  f o r  a l l  f e a s i b l e  va lues o f  a and A1. I t can be shown 

t h a t  f o r  a l l  f eas i , b l e  va1ue.s o f  Al t h e  m u l t i p l i e r  w i l l  i nc rease  as t h e  t a x  

r a t e  inc reases .  Thus, when t h e r e  a r e  no leakages i n  t h e  l o c a l  economy, i t  

fo l l ows  t h a t  n o t  o n l y  do pure  ' i nc reases  i n  t a x a b l e  c a p a c i t y  s t i m u l a t e  t h e  

l o c a l  economy, b u t  t h e  degree of s t i m u l a t i o n  i s  d i r e c t l y  r e l a t e d  t o  t h e  l o c a l  



Case 6: P o s i t i v e  Local  Government-Posi ti ve 'Leakages-F.i s ca l  Capac i t y  I m p o r t a t i o n  

. T h i s  f i n a l  c a s e . i s  t h e  most genera l  t h a t  can be s t u d i e d  u s i n g  t h e  system 

o u t l i n e d  above. It i s  ob ta ined  b y c o m b i n i n g  Cases 4 and 5 and y i e l d s  t h e  

f o l l o w i n g  e q u i l i b r i u m  l e v e l  o f  income: 

Note t h a t  t h e  exogeneous de te rminan t  o f  income (shown by t h e  numerator )  i s  

reduced by t h e  parameter B, t h e  p r o p e n s i t y  o f  gdvernment t o  consume l o c a ' l l y .  

fhus,  w h i l e  spending power i s  impor ted  b y  an amount equal  t o  t h e  t a x  r a t e  

t in ies t h e  impor ted  f i s c a l  . capac i t y ,  some share o f  t h i s  i s  expor ted  due t o  

government spending leakages. The mul . t ip1 i e r '  f o r  changes i n  f i s c a l  c a p a c i t y  

i s  shown i n  Eq. (15)  

Because of parameter r e s t r i c t i o n s  , - t h e  numerator f o r  t h i s  express ion  i s  1  ess 

than  u n i t y .  Wi th  t h i s  excep t ion ,  t h e  conc lus ions  drawn f o r  Case 4 w i t h  r ega rd  

' t o  Eq. (1.A) ho ld .  

I V .  .EMPIRICAL EVIDENCE 

The s i t i n g  o f  t h e  P i l g r i m  power s t a t i o n  i n .P l ymou th ,  Massachusetts,  and 

t h e  M i l l s t o n e  s t a t i o n  i n  Water ford,  Connec t i cu t ,  p r o v i d e  a u s e f u l  example f o r  

examining t h e  concepts j u s t  d iscussed.  A l t h o u g h . t h e  f u l l  range o f  parameters 

r e q u i r e d  i n  t h e  prev.ious two sec t i ons  a r e  n o t  . a v a i l a b l e  and. cannot  .be 

es t ima ted ,  w i  t h  c u r r e n t l y  a v a i l a b l e  data,  examining t h e  ev idence a t  hand 

suppor ts  t h e  usefu.lness o f  the '  concept  o f  pu re  f i s c a l  c a p a c i t y  changes. 

Plymouth a.nd Water fo rd  a r e  New England towns l o c a t e d  on t h e  coast1 i n e s  
. . 

sou th  o f  ' ~ o s t o n  and n o r t h  o f  New London, Connec t i cu t ,  r e s p e c t i v e l y .  The 1970 



I census showed Plymouth w i t h  a  p o p u l a t i o n  o f  18,000 and w a t e r f o r d  w i t h  a  

p o p u l a t i o n  of 17,000! Through 1975,. Wate r fo rd  ga ined approx imate ly  1000 

r e s i d e n t s ,  w h i l e  Plymouth exper ienced more r a p i d  growth g a i n i n g  some 7000 . '  

persons over  t h i  s  same p e r i o d .  ' , ~ r o ~ e k t ~  taxes  p rov i ded  70% o f  1  oca l  genera l  

I revenues i n  Wate r fo rd  i n  1967 and 68% i n  1972, w h i l e  i n  Plymouth t h e  r e s p e c t i v e  

f i g u r e s  were 52% ,and 73%. l4 Most a d d i t i o n a l  revenues came f rom f e d e r a l  and 

s t a t e  a i d .  I n  t h i s  regard ,  each town showed a  share o f  l o c a l l y  r a i s e d  

revenues f r om p rope r t y  taxes  and a  change i n  t h i s  share s i m i l a r  t o  t h a t  found 

I f o r  a l l  towns i n  t h e i r  respec t i - ve  s t a t e s .  Nonetheless, they  r e l i e d  on p r o p e r t y  

15 
, taxes t o  r a i s e  1  oca l  revenues somewhat' more h e a v i l y  than  t h e  n a t i o n a l  average. 

The s i t i n g  o f  t h e  M i l l s t o n e  and ' the P i l g r i m  n u c l e a r  power s t a t i o n s  

occur red  a t  r o u g h l y  t h e  same t ime,  w i t h  c o n s t r u c t i o n  beg inn ing  i n  about  1968 

i n  each case. That  these s i t i n g s  s i g n i f i c a n t l y  inc reased  l o c a l  f i s c a l  c a p a c i t y  

can be seen i n  Table  1.  I n  Waterford, t h e  M i l l s t o n e  s t a t i o n  cont ' r ibuted 

$5.6 m i l l i o n  t o  t h e  p r o p e r t y  t a x  base i r ~  1968, and an increasing amount over  
. . 

t ime  as c o n s t r u c t i o n  was completed, u n t i l  1974 when t h e  s t a t i o n ' s  c o n t r i b u t i o n  
. . 

t o  t h e  p r o p e r t y  t a x  base s tood  a t  59%. A s i m i l a r  exper ience  i s  e v i d e n t  i n  

Plymouth, where i n  1974 t h e  P i l g r i m  s t a t i o n  accounted f o r  46% of t o t a l  

assessments. 

Because most genera l  revenues i n  these  towns come f rom t h e  p r o p e r t y  t a x  

( t h e  bu l  k o f  rema in ing  revenues be i  ng i ntergovernmenta l  l y  t r a n s f e r r e d ) ,  i t  i s  
. . 

p o s s i b l e  t o  i n t e r p r e t  these s h i f t s  i n  t h e  compos i t i on  o f  assessed va lue  as 

t h e  " p r i c e "  changes between p r i v a t e  and pub1 i c  goods d iscussed i n  s e c t i o n  11. 

Thus, f o r  Wate r fo rd  i n  l i 7 4 ,  t h e  p r i c e  o f  p u b l i c  goods r e l a t i v e  t o  p r i v a t e  

goods had decreased by 59%. S ta ted  d i f f e r e n t l y ,  f o r  each $.41 l o c a l l y ,  9.59 
. . 

was imported, due t o  t h e  change i n  f . i s c a l  c a p a c i t y  t h a t  accompanied t h e  s i t i n g  



Table 1 .  . Impact of Mil ls tone and Pi lgr im s t a t i o n s . o n  assessed values i n  
Waterford, Connecticut,  and Plymouth, Massachusetts ( i n  thousands of do1 l a r s )  

Waterford, Connecticut Plymouth, Massachusetts 

P lant  P lan t  
Total P l an t  proport ion of Nonpl a n t  Total P l an t  proport ion of Nonpl a n t '  

Year* v.al ue .va 1  ue t o t a l  value vai ue value va-ue . t o t a l  value value 

-- - 

*Due t o  d i f f e r i n g  f i s c a l  y e a r s ,  t h i s  column i n d i c a t e s  s i m i l a r  but not i den t i ca l  time frames f o r  each town. 

Source: Annual Report,. Tom of  ~ a t , e r f o r d  (var ious  y e a r s ) .  
* Annual Report,  Town of Plymouth (various'  y e a r s ) .  

Additional unpublished .. . . data  were provided by each town's a s s e s s o r ' s  o f f i c e .  
4 



A1 though a  number o f  f a c t o r s  i n t e r v e n e d  d u r i n g  t h e  p e r i o d  ,1968-73, i n  

each town t h e  'aggregate response t o  t h e  f i s c a l  c a p a c i t y  i nc rease  i n  terms o f  

t a x  e f f o r t  was s i m i l a r .  As i s  shown i n  Tab le  2, i f  t h e  e n t i r e . . p e r i o d  i s  

cons idered,  t a x  r a t e  'decreases occu r red  i n  each town. For  Water ford,  t h i s  

change appears t o  have t aken  p l ace  p r i m a r i l y  i n  t h e  f i n a l  year ;  however, i t s  
. . 

t a x  r a t e  was somewhat i n f l a t e d  d u r i n g  t h e  e a r l y  1970s due t o  t h e  ex i s t ence  o f  

a  revenue fund  designed t o  p e r m i t  a  change . i n  t h e  town's  f i s c a l -  yea r .  Dur ing  

t h e  four  yea rs  t h i s  f und  was used, t r a n s f e r s  t o  i t  ranged f r om 4% t o  10% o f  

t o t a l  town ex.pendi t u r e s .  For  Plymouth, t h e  t a x  r a t e  change was more un3form; 

and w i t h  t h e  excep t i on  o f  1972 i n  which the.  t a x  r a t e  was m o d i f i e d  t o  p e r m i t  
. . 

f und ing  a  c a p i t a l  i t e m  o u t  o f  c u r r e n t  revenues, decreased th roughou t  t he  

p e r i o d  f o l l o w i n g  t h e  s i t i n g .  

I n  terms o f  t h e  a n a l y s i s  o f  Sec t i on  11, t h i s  suggests t h e  two 'towns 

consumed a d d i t i o n a l  q u a n t i t i e s  o f  b o t h  p u b l i c  and p r i v a t e  s e r v i c e s , i n  1973 as 

a  r e s u l t  o f  t h e  f i s c a l  c a p a c i t y  change.. A m o d i f i e d  fo rm o f  t h e  e l a s t i c i t y  o f  

demand f o r  p u b l i c  goods d iscussed above can be used t o  i l l u s t r a t e  t h i s  p o i n t .  

T h i s  a1 t e r n a t i  ve s t a t i s t i c ,  t h e  . tax  r a t e - p r i  ce change e l a s t i c i t y  i n d i c a t e s  

t h e  pe rcen t  t h e  t a x  r a t e  would change g i ven  a  one pe rcen t  change i n  t h e  

r e l a t i v e  p r i c e  o f  p u b l i c  t o  p r i v a t e  goods.16 Over t h e  observed per iod, .  t h i s  

e l a s t i c i t y  may be c a l c u l a t e d  a t  -.27 f o r  Wate r fo rd  and - . I 8  f o r  Plymouth, 

i . e. , an average o f  one percen t  decrease i n  t h e  p r i c e  o f  pub1 i c  goods re1  a t i  ve 

t o  p r i v a t e  goods brought  about  a  .27% decrease i n  P lymouth 's  t a x  r a t e  and a  

.18% decrease i n  Wa te r f o rd ' s  t a x  r a t e .  Whi le  t h i s  s imp le  r a t i o  ' i s  f a r  t o o  

crude t o  employ i n  a  p r e d i c t i v e  sense,, i t  d o e s , . i l l u s t r a t e  t h e  l e s s  than  

p r o p o r t i o n a l  response which each community made as f i s c a l  c a p a c i t y  inc reased .  

That i s ,  because t h e  c r u d e l y  measured t a x  r a t e  e l a s t i c i t y  was ' l e s s  than  u n i t y ,  

i t  fo l l ows  f r om t h e  a n a l y s i s  o f  S e c t i o n  I 1  t h a t  each community was a b l e  t o  . . 



Tab le  2. P r o p e r t y  t a x  ra - tes  i n  Plymouth, Massachusetts,  and 
Water ford ,  Connec t i cu t  ( i n  m i  11 s )  4 

Pub1 i shed t a x  r a t e  

Year w a t e r f o r d  Plymouth 

, . Source: Annual Repor t ,  Town o f  w a t e r f o r d  ( v a r i o u s  y e a r s ) .  
. . Annual Repor t ,  Town o f  Plymouth ( v a r i o u s  y e a r s ) .  



consume bo th  a d d i t i o n a l  p r i v a t e  and p u b l i c  goods as' a  r e s u l t  o f  t h e  s t a t i o n  . 

s i  t i n g s .  

To t e s t  t h e  assumption t h a t  t h e  impac t  o f  t h e  s i t i n g s  c o n t r i b u t g  

i n s i g n i f i c a n t 1 . y  t o  p r i v a t e  s e c t o r  a c t i v i t y  and, by imp1 i c a t i o n , ,  t o  demands 

f o r  pub1 i c  se r v i ces ,  i t  i s  i n s t r u c t i v e  t o  compare l o c a l  t a x  payments and loca l ,  1 
wage payments assoc ia ted  w i t h  t h e  s i t i n g s .  To es t imate -  these payments t o  t h e  

p r i v a t e  sec to r ,  reasonable  es t imates  o f  numbers o f  workers  and s a l a r i e s  a r e  

employed. Ac tua l  da ta  f o r  these  v a r i a b l e s  a r e  unava i l ab l e .  Once again ,  i n  . ' 

t h e  absence o f  reasonable  parameter es t imates ,  we om i t  c o n s i d e r a t i o n  of 
I . . 

mu1 ti p l e  e f f e c t s ;  

The r e s u l t s  o f  p repa r i ng  t h e  h y p o t h e t i c a l  wage b i l l  i s  presented i n  

  able 3. Because o f  t h e  employee assumptions chosen, each town i s  shown w i t h  

I '  an i d e n t i c a l  wage b i l l  o f  $1.1 m i l l i o n .  P i l g r i m ,  by these  c a l c u l a t i o n s ,  ' , '  

makes somewhat l a r g e r  t a x  payments t h a n  M i  11 stone; b u t  more i m p o r t a n t l y ,  i n  

each case t h e . t a x  payment f a r  exceeds, t h e  es t imated  wage b i l l .  I n .  Plymouth, 

t h e  t a x  payment compri.ses .84% of  t h e  t o t a l  do1 l a r  impac t  o f  t h e  s ta t i .on ,  and 

i n  wa te r f o rd ,  78% o f  t h e  t o t a l .  
. . 

Iri p e r  c a p i t a  terms, t h e  d i r e c t  t a x  payment s tood  a t  $222 i n  Waterford 

and $247 i n  Plymouth, a  f i g u r e  which ranges f r om f o u r  t o  f i v e ,  t imes t h a t  of 

t h e  d i r e c t  wage ' impac t .  . O f  course, n o t  a1 1  workers may choose t o  .domi c i  l e  

themselves w i t h i n  t h e  boundar ies o f  t h e  hos t  community, and t h e  spending 

impac t  w i l l  be i n i t i a l l y  d i l u t e d  by t h e  p r o p e n s i t i e s  o f  t h e  r e s p e c t i v e  c i t y  

governnients t o  spend o u t s i d e  t h e i r  boundar i  es . Moreover, mu1 t i  p l  i e r  e f f ec t ' s  

w i l l  d i f f e r  due t o  leakage e f f e c t s  i n  b o t h  publ  i c  and p r i v a t e  , f a c t o r s .  Thus, 

I t h e  ' s i t i n g  of t h e  nuc lea r  s t a t i o n s  i n  each case approximates b u t  does n o t  
. . I w h o l l y  f u l f i l l  t h e  c o n d i t i o n s  r e q u i r e d  f p r  t h e  pure  i nc rease  i n  ' t a xab le  

c a p a c i t y .  Note, however, t h a t  omiss ion  o f  t h e  p u b l i c  sec to r  i n  cons ide r i ng  



Tab le  3. Approximate pub1 i c  and p r i v a t e  s e c t o r  d i r e c t  economic imp,acts 
i n  Plymouth, Massachusetts, ,and Water ford ,  Connec t i cu t ,  1974 

M i  11 s tone  P i  1  g r i m  
~ ~ 

Workers 90 90 

S a l a r y  $1 3,000 $1 3,000 

Wage b i  11 $1,117,000 .' $1,117,000 

Assessed v a l u e  o f  s t a t i o n  i n -  1974 . $129,756,000 . $76,442,000 

Tax r a t e  i n  1974 .031 .076 

Tax payment $4,022,000 . $5,810,002 

T o t a l  d i r e c t  impac t  $5,139,000 $6,927,000 

Percen t  t a x  .78 .84 

Per c a p i t a  t a x  impac t  ' , . $222 . ' $247 

$62 Per c a p i t a  wage impact  $47 

Source: F i  s c a l  i n f o r m a t i o n ,  ~ n n u a l  Repor t ,  Town o f  Wate r fo rd  and 
Annual Repor t ,  Town , o f  Plymouth, Worker i n f o r m a t i o n  i s  
es t ima ted .  



~. 
l o c a l  economic impacts  f r om  t h e  s i t i n g s  would have exc luded rough l y  80% o f  

the '  d i r e c t  economi c  impacts . 

V .  CONCLUSION 

T h i s  a i a i y s i s  has argued t h a t  i t  i s  necessary t o  separate  l o c a l  economic 

impacts  stemming f r om changes i n . t h e  t a x  base f rom those o c c u r r i n g  th rough  

l o c a l  p r i v a t e  s e c t o r  changes. I t  has a l s o  suggested t h e  concept of pu re  

changes. i ' n '  t a x a b l e  c a p a c i t y  as a  dev i ce  w i t h ,  which t o  ana lyze  t a x  r a t e  
. , 

de termi  n a t i  on, once t h e  publ  i c  s e r v i c e  " p r i c e "  , t o  1  oca l  c i t i z e n s  i s  modi fi ed 

by t a x  base i m p o r t a t i o n .  

A ma jo r  advantage o f  t h i s  approach l i e s  i n  t h e  a b i l i t y  t o  analyze t h e  

process th rough  which l.oca1 tax.  e f f o r t  i s  determined. w i t h  t r a d i  t i o n a l  economic 

t o o l s .  Fo r  t h e  example g iven,  a s u b s t a n t i a l  i n c rease  i n  t h e  t a x  base 

occur red  w i t h  t h e  s i t i n g  o f  a  n u c l e a r  power s t a t i o n .  The i n d i f f e r e n c e  ' cu r ve  

approach serves t o  h i g h l i g h t  t h e  f a c t  t h a t  such a  change m o d i f i e d  t h e  

communit ies ' f e a s i b l e  s e t  o f  b o t h  p r i v a t e  and publ  i c  good combinat ions.  

Subsequent a n a l y s i s  p o i n t e d  t o  t h e  i n c e n t i v e  communit ies have t o  i nc rease  

p u b l i c  good consumption r e l a t i v e  t o  p r i v a t e  goods, s i n c e  as t h e  impor ted  

f r a c t i o n  o f  t h e  t a x  base inc reases ,  t h e  e f f e c t i v e  ' l o c a l  p r j c e  o f  publ  i c  

se rv i ces  decreases. 

Adm i t t ed l y ,  even i n  t h i s  r e l a t i v e l y  ".pureH example, some d i r e c t  changes 

t o  t h e  p r i v a t e  s e c t o r  were ev i den t ,  and ' t hese  shou ld  n o t  be excluded. 

Moreover, f o r  t h e  a n a l y s t  seek ing a  b l u e p r i n t  f o r  impact  a n a l y s i s ,  t h e  

g r a p h i c a l  e x p o s i t i o n  o f  f i s c a l  impacts  i s  1  i k e l y  t o  be u n s a t i s f a c t o r y .  . For  

these  reasons, t h e  t h i r d  s e c t i o n  sought t o  prov' ide a  s t r u c t u r e  f r om  which t o  

v iew b o t h  impacts t o  and l e a k a g e s  f rom t h e  l o c a l  economy w i t h i n  t h e  f o rma t  of 

a  t r a d i t i o n a l  macrotype model. The p a r t i c u l a r  approach chosen f o r  t h i s  



I example emphasized exp l  i c i  t cons ide ra t i ons  o f  household- and government- 

consuming behav io r  and h i g h l i g h t e d  t h e  impacts o f  impo r tan t  t a x  revenues on 

t h e  community. Aga in , ' t he  framework, as developed here,  i s  n o t  d i r e c t l y  

o p e r a t i o n a l .  Yet,  i t  does recogn i ze  and c l a r i f y  t h e  i s sues  t h a t  must be 

addressed i n  an appl  i ed eva lua t i on .  

A l though i t  has n o t  b e e r a t t e m p t e d  here, one m igh t  e a s i l y  conceive o f  

f u r t h e r  r e l a x a t i o n  o f  t h e  pu re  f i s c a l  c a p a c i t y  change assumptions t o  app l y  

t h i s  ana. lys is  t o  such, i ssues  as urban economic d e c l i n e .  I f ,  f o r  example, 

expo r t - t ype  i n d u s t r i e s  a r e  l e a v i n g  c e n t r a l  c . i t i e s ,  a  change i n  l e v e l s  o f  b o t h  

p u b l i c  and p r i v a t e  economic a c t i v i t y  would occur ,  b u t  i n  genera l  t h e  " p r i c e "  

of p u b l i c  goods m igh t  w e l l  d e c l i n e  as impor ted  t a x  d o l l a r s  a r e  l o s t .  I f  i t  

I i s  t h e  a im o f  t h e  Federa l  Government t o  r e s t o r e  l o c a l  pub l  i c  s e r v i c e  l e v e l s ,  

i n te rgovernmenta l  revenue programs' mi gh t  be aimed a t  r e s t o r i n g  p a r i  ty  i n  

t h e  p r i c e - r a t i o  t h r o u g h  match i  pg formulae.  Moreover ,  dec l i nes  i n  urban publ  i c  

s e c t o r  a c t i v i t y  l e v e l s ,  such as have been prepared f o r  New York C i t y ,  m igh t  

have much more d e t r i m e n t a l  e f f e c t s  on t h e  l o c a l  economy t h a t  c u r r e n t l y  

a n t i c i p a t e d ,  i f  publ  i c  and p r i v a t e  mu1 ti p l i e r s  have d i f f e r i n g  va lues.  
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t h e  economy i s  "opened." 
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s . t a t i o n  and inc reases  as t h e  s t a t i o n "  s va lue  inc reases .  

c i t y  i s  then  es t ima ted  by d i v i d i n g  t h e  percentage change 

t h e  percentage change i n  t h e  p r i c e  r a t i o .  




