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ABSTRACT

SOME INCOME REDISTRIBUTION CONSEQUENCES OF 

FEDERAL WATER DEVELOPMENT POLICIES

by

Henry James Vaux, J r .

Chairm an: G unter Schramm

W elfare  econom ists  have t r a d i t i o n a l l y  deem phasized income 

d i s t r i b u t i o n  in  b o th  t h e i r  t h e o r e t i c a l  and a p p lie d  w ork. With 

e x c e p t io n s ,  problem s o f  income d i s t r i b u t i o n  have been d e a l t  w ith  

th rough  th e  use  o f  s im p lify in g  a ssu m p tio n s . B e n e f i t - c o s t  a n a ly s i s ,  

th e  m ost common p r a c t i c a l  a p p l ic a t io n  o f  w e lfa re  econom ics, gen­

e r a l l y  assum es th a t  1 ) th e  p r e v a i l in g  d i s t r i b u t i o n  o f income i s  

o p tim a l o r  2 ) income r e d i s t r i b u t i o n  sh o u ld  be accom plished  th ro u g h  

a s e p a ra te  system  o f ta x  and t r a n s f e r  paym ents.

Some eco n o m ists  re c o g n iz e  t h a t  s o c ie ty  has p re fe re n c e s  

ab o u t th e  e x te n t  to  w hich ta x  and t r a n s f e r  payments a re  a p p ro p r ia te  

means to  accom plish  income r e d i s t r i b u t i o n .  These econom ists  have 

d e v ise d  m ethods w hereby th e  income r e d i s t r i b u t i o n  consequences o f 

p u b l ic  p o l i c i e s  can be e v a lu a te d  w ith in  th e  c o n te x t o f  b e n e f i t - c o s t  

^ ^ ^ ^ y s is . Ih e se  m ethods have sh o rtco m in g s . Many e n ab le  ex am in a tio n  

o f  r e d i s t r i b u t i o n  ex p o s t .  S tu d ie s  u t i l i z i n g  such m ethods a re  o f  

l im i te d  v a lu e  in  p ro v id in g  gu idance  r e le v a n t  to  f u tu r e  d i s t r i b u -  

t i o n a l  consequences o f  co n tem p la ted  p o l i c i e s .  O ther m ethods r e ly



on a r b i t r a r i l y  developed  s o c i a l  w e lfa re  fu n c t io n s .  These a re  n o t 

u s e f u l  to  th e  d e c is io n -m a k e r s in c e  s o c i a l  w e lfa re  fu n c tio n s  a re  

n o t a v a i l a b le  f o r  use  in  e v a lu a tio n  o f  p o lic y  a l t e r n a t i v e s .

T his s tu d y  a s s e r t s  t h a t  d e f in i t i o n s  o f  d i s t r i b u t i o n a l  

n e u t r a l i t y  a re  v a lu e  judgm ents and econom ists  canno t draw c o n c lu ­

s io n s  ab o u t th e  s u p e r io r i t y  o f  any one d e f i n i t i o n .  E conom ists 

can c o n tr ib u te  c o n c lu s io n s  r e l a t i v e  to  a p p ro p r ia te  m easures o f 

n e t  g a in  o r  lo s s  to  be used under v a ry in g  c irc u m sta n c e s . Such 

m easures a re  d is c u s s e d  and e v a lu a te d  and problem s in  t h e i r  i n t e r ­

p r e t a t i o n  a r e  i d e n t i f i e d  and a n a ly z e d . A method i s  developed  f o r  

use in  e s t im a tin g  f u tu r e  r e d i s t r i b u t i o n a l  consequences o f  a l t e r ­

n a t iv e  p u b l ic  p o l i c i e s  w ith o u t r e s o r t in g  to  a s o c i a l  w e lfa re  

fu n c t io n .

The method i s  th en  a p p lie d  to  an a c tu a l  p o lic y  problem  

in v o lv in g  a c o n tro v e rs y  over th e  a l lo c a t io n  o f  s c a rc e  w a te rs  in  

w e s te rn  Nevada betw een th e  Pyram id Lake P a iu te  In d ia n s  and th e  

Truckee Carson I r r i g a t i o n  D i s t r i c t .  D esp ite  many s tu d ie s  and 

d e l ib e r a t i o n s ,  th e  S e c re ta ry  o f  I n t e r i o r  has been  unab le  to  re s o lv e  

th e  c o n f l i c t .  The m a tte r  i s  c u r r e n t ly  th e  s u b je c t  o f  l i t i g a t i o n .

I t  i s  a rgued  th a t  th e  S e c re ta ry  m ight have fo rm u la ted  sound b a se s  

f o r  d e c is io n  i f  he had exam ined th e  income r e d i s t r i b u t i o n  co n se­

quences o f  v a r io u s  p o l ic y  o p t io n s .

Survey r e s e a r c h ,  dynamic programming and s t a t i s t i c a l  

te c h n iq u e s  a r e  u t i l i z e d  to  develop  e s t im a te s  o f  e x i s t in g  d i s t r i ­

b u tio n s  o f  income among f a m i l ie s .  The d i s t r i b u t i o n s  in d ic a te



t h a t  th e  fa rm ers  have s i g n i f i c a n t l y  more incom e th a n  th e  I n d ia n s , 

th a t  th e re  a re  few er low -incom e farm  f a m il ie s  than  In d ia n  fa m il ie s  

and th a t  th e re  a re  more m iddle an d  high  incom e farm f a m il ie s  th an  

In d ia n  f a m i l ie s .  The e x i s t in g  d i s t r i b u t i o n s  a re  u t i l i z e d  in  

d ev elo p in g  e s t im a te s  o f  r e d i s t r i b u t i v e  consequences in  th e  e v en t 

o f  no change in  w a te r a l lo c a t io n  p o l i c i e s  o v e r  th e  n e x t  20 y e a r s .  

The r e s u l t i n g  d i s t r i b u t i o n ,  d is c o u n te d  to  p re s e n t  v a lu e ,  i s  u sed  

f o r  com parison and e v a lu a t io n  o f  th e  r e d i s t r i b u t i v e  e f f e c t s  o f  two 

p o lic y  o p tio n s  a v a i l a b le  to  th e  S e c re ta r y .

The a n a ly s is  d e m o n s tra te s  th a t  u n d e r e i t h e r  p o lic y  a l t e r ­

n a t iv e  low income In d ia n  f a m il ie s  would te n d  to  b e n e f i t  

d i s p r o p o r t io n a te ly  more th an  r e l a t i v e l y  h ig h  income In d ia n  

f a m il ie s .  S im ila r ly ,  under e i t h e r  p o lic y  a l t e r n a t i v e ,  r e l a t i v e l y  

h ig h  income farm  fa m il ie s  would te n d  to  b e a r  a d is p r o p o r t io n a te ly  

h ig h  sh a re  o f  th e  c o s ts  compared to  th e  r e l a t i v e l y  low income farm  

f a m il ie s .  An a n a ly s is  o f  th e  r e d i s t r i b u t i o n  o f  income betw een 

th e  groups in d ic a te s  th a t  farm f a m il ie s  w ould b e a r v e ry  sm all 

c o s ts  r e l a t i v e  to  th e  m agnitude o f  th e  b e n e f i t s  which acc ru e  to  

each In d ia n  fa m ily . T h is r e s u l t  i s  shown to  be p a r t i a l l y  a t t r i b u ­

ta b le  to  th e  p re sen c e  o f more fa rm e rs  th an  In d ia n s .  However, i t  

i s  g e n e ra l ly  concluded th a t  h ig h  income fa rm e rs  would b e a r  a 

r e l a t i v e l y  d is p r o p o r t io n a te  s h a r e  o f  th e  c o s t s  w h ile  low income 

In d ian s  would re c e iv e  a d is p r o p o r t io n a te  s h a re  of th e  b e n e f i t s  

under e i t h e r  o f  th e  assumed p o l ic y  a l t e r n a t i v e s .



INTRODUCTION

. . .  ; t h a t  th e  F e d e ra l  Government should  im prove o r  
p a r t i c i p a t e  in  th e  im provem ent o f  n a v ig a b le  w a te rs  o r  t h e i r  
t r i b u t a r i e s ,  in c lu d in g  t r i b u t a r i e s  th e r e o f ,  f o r  f lo o d - c o n t r o l  
p u rp o ses  i f  th e  b e n e f i t s  to  whomsoever th e y  may a c c ru e  a re  
in  ex cess  o f  th e  e s t im a te d  c o s t s ,  and i f  th e  l i v e s  and s o c i a l  
s e c u r i ty  o f  th e  p eo p le  a r e  o th e rw ise  a d v e rse ly  a f f e c t e d . 1

The above q u o ta t io n ,  tak en  from  th e  Flood C o n tro l A ct o f  1936, 

was th e  g e n e s is  o f th e  developm ent o f w hat i s  p e rhaps th e  m ost s o p h is ­

t i c a t e d  m ethodology fo r  th e  a p p l ic a t io n  o f w e lfa re  econom ics to  p u b lic  

p o l ic y .  Over th e  l a s t  t h i r t y - s i x  y e a r s  b o th  academ ic and governm ent 

econom ists  have la b o re d  to  d ev e lo p  and im prove p ro c e d u res  to  a s c e r t a i n ,  

in  f a c t ,  w hether th e  b e n e f i t s  a c c ru in g  from  in d iv id u a l  w a te r re s o u rc e  

p r o je c t s  exceed th e  c o s ts  o f th e se  p r o j e c t s .  S ince 1936 a lm ost a l l  

w a te r  developm ent p r o je c t s  su b m itte d  to  th e  C ongress f o r  a u th o r iz a t io n  

have had a t ta c h e d  to  them a b e n e f i t - c o s t  r a t i o .  W ith b u t a few excep­

t i o n s ,  on ly  th o se  p r o je c t s  hav in g  b e n e f i t - c o s t  r a t i o s  exceed ing  one 

have been a u th o r iz e d  f o r  c o n s tr u c t io n .  B e n e f i t - c o s t  a n a ly s is  h a s  been

r e f e r r e d  to  in  th e  l i t e r a t u r e  as th e  p r in c ip a l  e x e r c is e  in  a p p lie d
2

w e lfa re  econom ics.

For th e  m ost p a r t ,  b e n e f i t - c o s t  a n a ly s is  h as  fo cused  on th e  

e f f ic ie n c y  a s p e c ts  o f  a  g iv e n  p r o je c t .  The a n a ly s is  i d e n t i f i e s  th e

^Flood C o n tro l A c t, 49 S ta t .  1570 (1 9 3 6 ), 33 U .S.C . s e c .  701 
(a) (1 970).

2
See f o r  exam ple: John  V. K r u t i l l a ,  "W elfare  A spects  o f 

B e n e f it-C o s t A n a ly s is ,"  J o u m d i o f  P o t i t - tc a l  Economy  ̂ LXIX (Ju n e , 
1 9 6 1 ), pp. 226-235.



n e t  n a t io n a l  income b e n e f i t s ,  t h a t  i s  th e  b e n e f i t s  from th e  p r o je c t  

a c c ru in g  to  n a t io n a l  incom e. The p r in c ip a l  focus o f b e n e f i t - c o s t  

a n a ly s i s ,  th e n , has been  on e f f ic ie n c y  in  re s o u rc e  u se . In  th e  economic 

s e n s e ,  e f f i c i e n c y  r e f e r s  to  th e  a l lo c a t io n  of s c a rc e  re s o u rc e s  among 

u n l im ite d  demands fo r  them so as to  maxim ize th e  r e tu rn s  to  th e  n a t io n  

o b ta in a b le  from such a l lo c a t io n  ov er tim e . In  d ev e lo p in g  th e  b e n e f i t -  

c o s t  m e th o d o lo g ie s  econom ists  have  t r a d i t i o n a l l y  focused  p r in c ip a l ly  

on th e  e f f i c i e n c y  a sp e c ts  o f  th e  p r o je c t  under c o n s id e r a t io n .  In  so 

do ing  th ey  have o f te n  f a i l e d  to  re c o g n ize  t h a t  e f f ic ie n c y  i s  a r e l a t i v e  

c o n ce p t. An e f f i c i e n t  s t a t e  i s  an o p tim a l s t a t e  on ly  i f  th e r e  i s  

agreem ent t h a t  th e  r e s u l t in g  d i s t r i b u t i o n  o f  income i s  in  some sen se  

o p tim a l. E conom ists have t r a d i t i o n a l l y  been  r e lu c t a n t  to  t a l k  o f  

o p tim a l s t a t e s  o f  d i s t r i b u t i o n  b ecau se  o f th e  i n t r a c t a b l e  c o n ce p tu a l 

and e m p ir ic a l  problem s a s s o c ia te d  w ith  c h a r a c te r iz in g  such s t a t e s .  I t  

i s  c o n v e n tio n a lly  argued th a t  econom ists  have no s p e c ia l  e x p e r t i s e  in  

d e te rm in in g  what i s  an e q u i ta b le  d i s t r i b u t i o n  of income o r u t i l i t y .

How, f o r  exam ple, i s  th e  w orth  o f  an a d d i t io n a l  d o l l a r  in  income to  

one o r a n o th e r  p e rso n s  to  be a s c e r ta in e d ?  T his i s  th e  fundam ental 

p roblem  o f  in te r p e r s o n a l  u t i l i t y  com parisons. Most econom ists  concede 

t h a t  t h i s  i s  an e t h i c a l  problem  whose s o lu t io n  m ust be l e f t  to  th e  

p o l i t i c a l  p ro c e s s .

In  th e  developm ent o f  b e n e f i t - c o s t  a n a ly s is  i t  has th u s  been 

n e c e s sa ry  to  make two s im p lify in g  assum ptions in  o rd e r  to  surm ount th e  

d i f f i c u l t i e s  o f in te r p e r s o n a l  u t i l i t y  com parisons. The f i r s t  assump­

t io n  i s  th a t  th e  m a rg in a l u t i l i t y  o f income i s  c o n s ta n t in  th e  r e le v a n t  

ran g e  and th e  second i s  th a t  th e  m arg in a l u t i l i t y  o f  income i s  c o n s ta n t



3among in d iv id u a ls .  This l a t t e r  assum ption  im p lie s  th a t  th e  s u b je c ­

t iv e  u t i l i t y  o f  th e  m a rg in a l d o l l a r  i s  i d e n t i c a l  f o r  a R o c k e fe lle r  and 

a w e lfa re  r e c i p i e n t .  I t  fo llo w s th a t  n a t io n a l  income sh o u ld  be 

maximized i r r e s p e c t iv e  o f  who re c e iv e s  i t .

The assum ption  o f c o n s ta n t m a rg in a l u t i l i t i e s  o f income among 

in d iv id u a ls  n o t on ly  h a n d le s  th e  c o n ce p tu a l problem s o f in te r p e r s o n a l  

u t i l i t y  com p ariso n s , i t  a l s o  app ears  j u s t i f i e d  by th e  language o f th e  

1936 Ixood C o n tro l A ct. "To whomsoever th ey  may acc ru e"  seems to  im ply 

th a t  the  Congress in  p a s s in g  th e  A ct f e l t  e i t h e r  t h a t  w a te r  re so u rc e  

developm ent program s w ere n o t an a p p ro p r ia te  to o l  fo r  r e d i s t r i b u t i n g  

income and th e r e f o r e  income r e d i s t r i b u t i o n  e f f e c t s  shou ld  n o t be ta k e n  

in to  accoun t a n d /o r  th a t  i t  b e l ie v e d  i m p l i c i t l y  th a t  th e  m arg in a l 

u t i l i t y  o f  income was c o n s ta n t  among in d iv id u a ls .  A lthough th e re  i s  

no e x p l i c i t  e v id en ce  r e l a t i n g  to  e i t h e r  o f th e s e  im p lic a t io n s  in  th e  

l e g i s l a t i v e  h i s to r y  o f th e  A ct, econom ists  cou ld  defend  t h e i r  assump­

t io n  o f c o n s ta n t m a rg in a l u t i l i t i e s  on th e  b a s i s  o f th e  language 

c o n ta in ed  in  th e  1936 A ct.

S e v e ra l r e c e n t  developm ents in d ic a te  t h a t  b o th  th e  Congress 

and E x ecu tiv e  Branch a re  unprepared  to  a cc e p t th e  n o tio n  th a t  th e  d i s ­

t r i b u t io n  o f income i s  i r r e l e v a n t  in  d e c id in g  w hether to  a u th o r iz e  and 

c o n s t r u c t  a w a te r  p r o je c t .  The 1965 R iv ers  and H arbors Omnibus Act 

a u th o r iz e d  th re e  p r o je c t s  which re q u ire d  a d d i t io n a l  c o s t  s h a r in g  be­

cause o f  th e  s p e c ia l  n a tu re  o f  some o f  th e  b e n e f i t s .^  The th re e

U n l v e r s t t r P r e L ? Î 9 5 l ) / ^ f 7 r 7 r “® ( C ^ b r ld g e :  H arvard
4

Flood C o n tro l A c t, 79 S t a t .  1074 (1 965).



p r o je c t s  in  q u e s tio n  w ere a l l  f lo o d  c o n tr o l  p r o je c t s  designed  to  p ro ­

t e c t ,  a t  l e a s t  in  p a r t ,  p re v io u s ly  undeveloped la n d . The p r o je c t s  

w ere as fo llo w s : San Diego R iv er (M ission  V a lle y ) ,  C a l i f o r n ia ;^

T ah q u itz  C reek , W hitew ater R iver B as in , C a l i f o r n ia ;^  and G ila  R iver 

B as in , New R iver and Phoenix C ity  S tream s, A rizo n a .^  These p r o je c t s  

a l l  had th e  common c h a r a c t e r i s t i c  th a t  s i g n i f i c a n t  b e n e f i t s  o f a 

" w in d fa l l"  n a tu re  would a c c ru e  to  a  few s e l e c t  lan d  ow ners. The C h ie f 

o f  E n g in e e rs , th e  S e c re ta ry  o f th e  Army and th e  Bureau o f th e  Budget 

a l l  recommended t h a t  th e  lo c a l  c o o p e ra tin g  b o d ies  be  re q u ire d  to  pay 

c o s ts  o v e r and above th o se  n o rm ally  r e q u ire d  in  view  o f th e  land  en­

hancem ent b e n e f i t s .  In  th e  case  o f M iss io n  V a lley  and Phoenix  th e s e  

recom m endations were u p he ld  by th e  C ongress in  th e  a u th o r iz in g  l e g i s ­

l a t i o n .  In  th e  case  o f T ah q u itz  C reek , th e  C ongress m o d ified  th e  c o s t  

sh a r in g  recom m endations s l i g h t l y  in  o rd e r  to  r e l i e v e  a t r i b e  o f In d ia n s  

from th e  a d d i t io n a l  c o s ts  t h a t  th ey  would have had to  b e a r .  The a c t io n  

ta k en  on th e s e  th r e e  p r o je c t s  by b o th  th e  e x e c u tiv e  a g en c ie s  and th e  

Congress r e v e a ls  t h a t  bo th  th e  s iz e  of th e  b e n e f i t s  and th e  in d iv id u a ls  

to  whom th e y  acc ru ed  were v e ry  r e le v a n t  f a c to r s  in  th e  d e c is io n  making 

p ro c e s s .

^U .S. C ongress, H ouse, R eport on San Diego R iv e r  (M ission  
V alley)^  C a lifo r n ia ,  H. D oc ., 212, 89 th  C ong ., 1 s t  s e s s . ,  1965.

^U .S. C ongress, H ouse, R eport on T ah qu itz Creek, W hitew ater  
R vver B asin , C a l ifo r n ia ,  H. Doc. 223, 89 th  C ong ., 1 s t  s e s s . ,  1965.

^U .S. C o n g ress , H ouse, R eport on G ila  R iv e r  B asin , New R iver  
( ^ P h o e n ix  C ity  S tream s, A rizo n a , H. Doc. 216, 89 th  C ong., 1 s t  s e s s . .



A second and p o t e n t i a l l y  more p e rv a s iv e  developm ent in d ic a t in g  

th a t  inccme d i s t r i b u t i o n  i s  em erging as a r e le v a n t  f a c to r  in  th e  de­

c i s io n  making p ro c e ss  w ith  r e s p e c t  to  w a te r  developm ent i s  th e  

p u b l ic a t io n  by th e  W ater R esources C ouncil o f th e  Proposed P r in c ip le s
g

and S tan dards f o r  P lanning Water and R e la te d  Land R esources. The 

P roposed  P r in c ip le s  . . . would r e q u i r e  t h a t  w a te r  re s o u rc e  p r o je c t s  

be e v a lu a te d  on th e  b a s is  o f th r e e  c r i t e r i a ,  enhancem ent o f  n a t io n a l  

econom ic developm en t, enhancem ent o f e n v iro n m en ta l q u a l i ty  and en­

hancem ent o f r e g io n a l  developm ent. A d d i t io n a l ly ,  p la n n in g  documents 

would be re q u ire d  to  enum erate b e n e f i c i a l  and ad v erse  e f f e c t s  on s o c ia l  

f a c t o r s .  S o c ia l  f a c to r s  a r e  d e f in e d , in  p a r t ,  as in c lu d in g  th e  " . . .  

e f f e c t s  w hich a r e  c o n t r ib u t io n s  to  th e  e q u i ta b le  d i s t r i b u t i o n  o f  r e a l  

income and employment and to  o th e r  s o c i a l  o p p o r tu n i t i e s ."  A lthough 

th e  document i s  n o t e x p l i c i t  abou t how such b e n e f i t s  a re  to  be m easured , 

th e  im p o rtan ce  o f th e  above s ta te m e n t i s  th e  r e c o g n i t io n  t h a t  th e  d i s ­

t r i b u t i o n  o f b e n e f i t s  among in d iv id u a ls  i s  n o t a n e u t r a l  f a c to r  b u t 

r a th e r  ought to  be tak en  in to  acco u n t.

There a re  ve ry  r e a l  problem s a s s o c ia te d  w ith  th e  ways in  which 

income d i s t r i b u t i o n  e f f e c t s  w ere ta k en  in to  accoun t in  th e  th r e e  p ro ­

j e c t s  in  th e  1965 R iv e rs  and H arbors Omnibus Act and in  th e  p ro p o sa l 

o f  th e  W ater R esou rces C o u n c il. These w i l l  be d is c u s s e d  l a t e r .  The 

p o in t  to  be made by r e f e r r in g  to  them h e re  i s  to  in d ic a te  th a t  th e r e

g

U .S ., W ater R esources C o u n c il, N o tice  o f  P u b lic  Review and 
H e a rin g , "P roposed  P r in c ip le s  and S tan d a rd s  f o r  P lan n in g  W ater and 
R e la te d  Land R e so u rc e s ,"  F edera l R e g is te r ,  XXXVI, No. 245, P a r t  I I ,  
Dec. 2 1 , 1971, pp . 24144-24194.

^ T b id ., p . 24164.



i s  a t  l e a s t  s e m i - o f f i c i a l  r e c o g n i t io n  o f th e  f a c t  t h a t  income d i s t r i b u ­

t i o n  canno t be assumed to  be o p tim a l an d , f u r t h e r ,  t h a t  w a te r re so u rc e  

p r o je c t s  do have  an im pact on income d i s t r i b u t i o n .  In  o th e r w o rd s , the  

income d i s t r i b u t i o n  consequences o f w a te r  p r o je c ts  sh o u ld  be co n s id e red  

e x p l i c i t l y  in  th e  d e c is io n  making p ro c e s s .

The p u rp o se  o f t h i s  s tu d y  i s  to  show th a t  econom ists  have in  

th e  p a s t  been  rem iss  in  t h e i r  n e g le c t  of th e  income d i s t r i b u t i o n  con­

seq u en ces  of w a te r  p o l i c i e s .  The s tu d y  w i l l  d e m o n stra te  th a t  i t  i s  

n o t alw ays n e c e s sa ry  to  make th e  assum ption  th a t  s u b je c t iv e  m a rg in a l 

u t i l i t i e s  o f  income a c ro s s  in d iv id u a ls  a r e  always c o n s ta n t .  F u r th e r ­

m ore, th e  s tu d y  w i l l  d e m o n stra te  th a t  in  th e  making o f p u b lic  p o lic y  

d e c is io n s ,  i t  i s  p o s s ib le  to  a s c e r t a in  th e  in c id e n c e  o f  income 

changes a s s o c ia te d  w ith  any d e c is io n  to  d ev o te  r e s o u rc e s  to  th e  

b e n e f i t  o f a g iv en  group o f  in d iv id u a ls  r a th e r  th an  some a l t e r n a t i v e  

g roup .

The s tu d y  w i l l  be c a r r ie d  ou t in  two p a r t s .  The f i r s t  p a r t  

w i l l  fo cu s  on t h e o r e t i c a l  w e lfa re  econom ics and m eth odo log ies d ev ised  

to  ap p ly  w e lfa re  econom ics to  th e  p u b lic  d e c is io n  making p ro c e s s . 

C hap ter 1 c o n s i s t s  of a summary rev iew  of th e  c o n v e n tio n a l c o n c lu s io n s  

of t h e o r e t i c a l  w e lfa re  econom ics and a p p lie d  w e lfa re  econom ics r e l a ­

t i v e  to  income d i s t r i b u t i o n .  P a r t i c u l a r  em phasis w i l l  be p la c e d  on 

th e  im p o rtan ce  o f assum ptions abou t income d i s t r i b u t i o n  which u n d e r­

l i e  b o th  t h e o r e t i c a l  and a p p lie d  w e lfa re  econom ics. C hap ter 2 i s  

d ev o ted  to  a c r i t i c a l  su rv ey  o f th e  econom ic l i t e r a t u r e  d e a lin g  w ith  

th e  problem  o f  acco u n tin g  f o r  income d i s t r i b u t i o n  e f f e c t s  of w a te r  

p o l i c i e s  and p rog ram s. C hap ter 3 w i l l  p ro p o se  a m ethodology whereby



p u b lic  p o l ic y  makers can e x p l i c i t l y  ta k e  a cco u n t o f income d i s t r i b u t i o n  

conseq u en ces. A d d i t io n a l ly ,  t h i s  c h a p te r  w i l l  c o n s id e r  s e v e ra l  c r i t e r i a  

which m ig h t be u sed  in  e v a lu a tin g  income d i s t r i b u t i o n  co n seq u en ces.

The second p a r t  o f th e  s tu d y  c o n s i s t s  of an e m p ir ic a l  ap­

p l i c a t i o n  o f  th e  p roposed  m ethodology to  an e x i s t in g  w a te r  p o lic y  

dilemma. C hap ter 4 w i l l  d e sc r ib e  and c h a r a c te r iz e  th e  p o l ic y  dilemma 

posed by w a te r  a l l o c a t io n  in  th e  low er T ruckee-C arson  R iv er b a s in s  in  

w este rn  N evada. C hap ter 5 w i l l  exam ine e m p ir ic a l ly  th e  income d i s t r i ­

b u tio n  consequences o f  th e  Newlands P r o je c t ,  a  r e l a t i v e l y  la rg e  Bureau 

o f  R ec lam atio n  i r r i g a t i o n  p r o je c t  i n  the  r e g io n . F in a l ly ,  C hapter 6 

w i l l  c o n s id e r  e m p ir ic a l ly  the  income d i s t r i b u t i o n  im p lic a t io n s  o f 

v a r io u s  r e a l l o c a t io n  o p tio n s  open to  th e  e x e c u t iv e ,  l e g i s l a t i v e  and 

j u d i c i a l  b ran ch es  o f th e  f e d e r a l  governm ent. In  summary, t h i s  s tu d y  

i s  d esig n ed  to  show b o th  th e  t h e o r e t i c a l  and p r a c t i c a l  im portance  of 

ta k in g  incom e d i s t r i b u t i o n  in to  acco u n t in  p u b l ic  d e c is io n  making and 

seco n d ly  to  d em o n stra te  t h a t  i t  i s  p o s s ib le  to  ta k e  such  d i s t r i b u t i v e  

consequences in to  acco u n t in  th e  a c tu a l  d e c is io n  making p ro c e s s .



CHAPTER 1

WELFARE ECONOMICS AND INCOME DISTRIBUTION

The pu rpose  o f t h i s  c h a p te r  i s  to  rev iew  b r i e f l y  th e  view s o f 

econom ists  on th e  r o l e  of income d i s t r i b u t i o n  w ith in  th e  t o t a l  scheme 

o f w e lfa re  econom ics. The f i r s t  p o r t io n  o f  th e  c h a p te r  w i l l  c o n s id e r  

th e  c o n c lu s io n s  o f  t h e o r e t i c a l  w e lfa re  econom ists  r e l a t i v e  to  income 

d i s t r i b u t i o n .  F o llow ing  t h i s ,  th e  p o s i t io n s  o f a p p lie d  w e lfa re  

econom ists  and th e  w ork th a t  h a s  flow ed from  th e i r  th in k in g  r e l a t i v e  

to  th e  r o l e  o f  income d i s t r i b u t i o n  w i l l  be  exam ined. T h is c h a p te r  

w i l l  show th a t  th e  e f f o r t s  o f w e lfa re  econom ists  h a v e , f o r  th e  m ost 

p a r t ,  in v o lv e d  th e  developm ent o f  u n te n a b le  t h e o r e t i c a l  c o n s tr u c ts  o r  

have c o n s is te d  o f th e  en u m era tio n  of v a r ie d  argum ents su g g e s tin g  th a t  

income d i s t r i b u t i o n  i s  e i th e r  n o t  an a p p ro p r ia te  s u b je c t  f o r  s c r u t in y  

by econom ists  o r ,  a l t e r n a t i v e l y ,  cannot b e  s c r u t in iz e d  g iv en  th e  

c u r r e n t  s t a t e  o f econom ic th o u g h t and m ethodology.

T h e o re tic a l W elfare Economics and 
Income D is tr ib u t io n

E a rly  t h e o r e t i c a l  w e lf a r e  econom ics u t i l i z e d  th e  n o tio n  o f 

P a re to  o p t im a l i ty  as  i t s  p r in c ip a l  g u id e l in e .^  T his n o tio n  s u g g e s ts  

th a t  w e lfa re  i s  m axim ized when no one p e rso n  can be made b e t t e r

For a f u l l  d is c u s s io n  o f  th e  co n cep t o f P a re to  o p t im a l i ty  
s e e : F ra n c is  M. B a to r ,  "The S im ple A n a ly tic s  of W elfare  M ax im iza tio n ,"
The American Econanic R eview , XLVII (M arch, 1957), p p . 22-59 .



o f f  w ith o u t m aking some o th e r  perso n  w orse  o f f .  An a n c i l l a r y  p r in c ip le  

h o ld s  t h a t  exchange o r  p ro d u c tio n  o f  a  s p e c i f ie d  n a tu re  i s  P a re to  

® f^ ic ie n t i f  i t  makes somebody b e t t e r  o f f  w ith o u t making anyone w orse 

o f f .  The e a r ly  t r a d i t i o n  o f  w e lfa re  econom ics h e ld ,  th e n ,  t h a t  once 

a P a re to  o p tim a l s t a t e  had been  a t t a in e d  th e  econom ist cou ld  p ro v id e  

no f u r th e r  g u id an ce  r e s p e c t in g  p o t e n t i a l  in c re a s e s  in  s o c i a l  w e lfa re .

There a re  numerous d i f f i c u l t i e s  w ith  th e  n o tio n  o f P a re to  

o p t im a l i ty  and w ith  th e  c la im  th a t  th e  econom ist has no s p e c ia l  ex­

p e r t i s e  to  p r e s c r ib e  changes once a P a re to  o p tim a l s t a t e  h as  been 

re a ch e d . These have been w e l l  docum ented in  th e  l i t e r a t u r e . ^  The 

p r in c ip a l  d i f f i c u l t y ,  how ever, l i e s  w ith  th e  f a c t  th a t  th e re  a re  an 

i n f i n i t e  number o f P a re to  o p tim a l s t a t e s  i f  a l l  o f  th e  c o n d itio n s  f o r  

p e r f e c t  c o m p e titio n  o b ta in . The P a re to  o p tim a l s t a t e  w hich a c tu a l ly  

o ccu rs  i s  a fu n c t io n  of re s o u rc e  endowments o r  th e  i n i t i a l  d i s t r i b u t i o n  

o f w e a lth . As a consequence , ach ievem ent o f a P a re to  o p tim a l s t a t e  

can be re g a rd ed  as a s o c i a l  w e lfa re  maximum i f  and only  i f  th e  e x i s t in g  

d i s t r i b u t i o n  o f  w ea lth  i s  presum ed to  be o p tim a l in  some s e n s e . 

Econom ists g e n e r a l ly  have alw ays eschewed th e  id e a  th a t  th ey  had any 

s p e c ia l  e x p e r t i s e  which would en ab le  them to  p r e s c r ib e  o r  c h a r a c te r iz e  

th e  optimum d i s t r i b u t i o n  o f w e a lth . Some have p re s se d  th e  argum ent 

s t i l l  f u r t h e r ,  con clu d in g  t h a t  th e  i n a b i l i t y  o f econom ists to  be 

s c i e n t i f i c  in  t h e i r  p r e s c r ip t io n s  r e l a t i v e  to  income d i s t r i b u t i o n

2
See f o r  exam ple; 0 . A. D avis and A. B. W hinston, "P iecem eal 

P o lic y  and th e  Theory o f Second B e s t ,"  The Review o f  Economic S tu d ie s ,  
( J u ly ,  1967), p p . 323-331; R. G. L ip sey  and K e lv in  L a n c a s te r ,  "The 

G enera l Theory o f  Second B e s t ,"  The Review  o f  Economic S tu d ie s ,  25 
(1 9 5 6 -5 7 ), pp . 11 -32 .
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im p lxes t h a t  they  sh o u ld  say n o th in g  about i t  and le av e  th e  v a lu e  

d e c is io n s  to  th e  p o l i t i c a l  p ro c e s s .^  T his i s  a c u rio u s  k ind  o f  an 

argum ent s in c e  th e  r e f u s a l  to  make a  v a lu e  judgm ent i s  i n  i t s e l f  a 

v a lu e  judgm ent b o th  because  i t  im p lie s  th a t  econom ists  sh o u ld  r e f r a i n  

from making v a lu e  judgm ents and b ecause  i t  im p a rts  n o rm ative  s i g n i f i ­

cance to  th e  p re v a i l in g  d i s t r i b u t i o n  o f incom e.^

A l a t e r  fo rm u la tio n  in  t h e o r e t i c a l  w e lfa re  econom ics was the  

c o n t r ib u t io n  o f Abram B ergson A  Bergson p o s tu la te d  th e  e x is te n c e  of 

s  s o c i a l  w e lfa re  fu n c tio n  which d e p ic te d  s t a t e s  o f  maximum s o c i a l  

w e lf a r e .  S o c ia l  w e lfa re  was o p tim a l when t h i s  fu n c tio n  was maximized 

s u b je c t  to  c o n s t r a in t s  on re so u rc e  a v a i l a b i l i t y ,  p ro d u c tio n  and ex­

change p o s s i b i l i t i e s .  Use of th e  s o c ia l  w e lfa re  fu n c t io n  t h e o r e t i c a l l y  

e n a b le s  th e  econom ist to  i d e n t i f y  which P a re to  o p tim a l s t a t e  y i e ld s  

maximum s o c i a l  w e lf a r e .  Once t h i s  h as  been id e n t i f i e d  a l l  o f th e  

v a r i a b le s  i n  th e  id e a l iz e d  c o m p e titiv e  m arket system  become d e te rm in ed  

f o r  m ax im ization  o f  s o c ia l  w e lfa re . B a to r 's  u se  o f th e  s o c i a l  w e lfa re

f u n c t io n ,  f o r  exam ple, en ab le s  him to  id e n t i f y  e x p l i c i t l y  th e  optimum 

endowments o f  re s o u rc e s  o r  w e a lth .^

Mass.: 1 - - ^ -  (Cambridge.

B a to r ,  "Sim ple A n a ly t ic s ,"  p . 3 7 .
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In  a d d i t io n  to  B a to r , numerous o th e r  economists have u sed  th e  

s o c ia l  w e lfa re  f u n c t io n  as a d ev ice  fo r  d e p ic t in g  s o c ia l  w e lfa re  optim a 

th u s  e n a b lin g  them to  develop  co m p le te ly  d e te rm in a te  t h e o r e t i c a l  

m o d e ls .^  The p r i n c i p a l  ap p ea l o f th e  s o c i a l  w e lfa re  fu n c tio n  to  

econom ists  i s  t h a t  i t  e n a b le s  them to  d e a l w ith  th e  n o rm ativ e  problem  

o f o p tim a l w e a lth  d i s t r i b u t i o n  in  a  way w hich p ro v id e s  a s in g le  s o lu ­

t io n  to  many ty p e s  o f  economic problem s which a re  s u s c e p t ib le  to  

t h e o r e t i c a l  s p e c i f i c a t i o n .  There a r e  g re a t  d i f f i c u l t i e s ,  how ever, 

in  a tte m p tin g  to  t r a n s f e r  th e  s o c ia l  w e lfa re  fu n c tio n  from th e  

t h e o r e t i c a l  w orld  to  th e  r e a l  w o rld . No such  fu n c tio n  can be em­

p i r i c a l l y  s p e c i f ie d  ex cep t by a p h ilo so p h e r  k ing  or a b e n ev o le n t 

d i c t a t o r .  The s o c i a l  w e lfa re  fu n c tio n  i s  p a r t i c u l a r l y  in a p p l ic a b le  

in  d em o cra tic  s o c i e t i e s .  Even i f  i t  w ere p o s s ib le  to  s p e c ify  such 

^ fu n c tio n  th e r e  would rem ain  th e  problem  o f d e s c r ib in g  i t s  changes 

over tim e .

As a r e s u l t ,  th e  use  o f  th e  s o c ia l  w e lfa re  fu n c tio n  has been 

r e s t r i c t e d  to  t h e o r e t i c a l  work and p ro v id e s  no gu idance  to  th e  

economic p r a c t i t i o n e r  o r  d e c is io n  m aker. R a th e r , many economic f o r ­

m u la tio n s  and in d eed  d e c is io n s  a re  made under th e  t a c i t  assum ptions 

t h a t  income d i s t r i b u t i o n  i s  o p tim a l and th a t  any change in  d i s t r i b u ­

t io n  w i l l  a lso  be o p tim a l. T h is , o f  c o u rs e , i s  tan tam oun t to  say in g  

t h a t  income d i s t r i b u t i o n  i s  n o t im p o rtan t o r  does n o t m a tte r .  A

^See f o r  exam ple: R ichard  M usgrave, The Theory o f  P u b lic
Finance (New Y ork, N. Y. :  M cGraw-Hill Company, 1959), pp. 80 -8 6 .

g

See: K enneth Arrow, S o c ia l Choice and In d iv id u a l Values
(New Y ork: N. Y. :  John W iley and S ons, I n c . ,  1963).
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c o n s is te n t  d is r e g a r d  f o r  income d i s t r i b u t i o n  i s  a ls o  c h a r a c t e r i s t i c  

o f  a p p lie d  w e lfa re  econom ics which i s  b r i e f l y  rev iew ed  in  th e  fo llo w in g

s e c t io n .

A p p lie d  W elfare Economies and 
Inccme D is tr ib u t io n

I f  th e  id e a l iz e d  n e o c la s s ic a l  w orld  which i s  o f te n  th e  b a s is  

f o r  economic m odels a c tu a l ly  e x i s t e d ,  th e r e  w ould, w ith  one e x c e p tio n , 

be no need  fo r  a p p lie d  w e lfa re  econom ics. I f  some i n s t i t u t i o n  could  

be d e v ise d  w hich co u ld  s p e c i fy  an a p p ro p r ia te  s o c ia l  w e lfa re  fu n c t io n ,  

th en  th e  e f f i c i e n c y  c o n d itio n s  fo r  consum ption and p ro d u c tio n  would 

be d e te rm in a te . The on ly  p o s s ib le  problem  th a t  cou ld  a r i s e  in  such a 

s i t u a t i o n  stem s from  th e  f a c t  t h a t  th e  e f f ic ie n c y  c o n d itio n s  m ight 

n o t be f u l f i l l e d  due to  an im proper d i s t r i b u t i o n  o f  incom e. In  such  

a w o rld , a p p lie d  w e lfa re  econom ics would c o n s is t  o n ly  o f s p e c ify in g  

th e  s o c ia l  w e lfa re  fu n c t io n  and making th e  a p p ro p r ia te  t r a n s f e r s  o f 

income betw een g roups in  o rd e r  to  e n su re  t h a t  optimum economic w e lfa re  

was a t t a in e d .  The jo b  of th e  a p p lie d  w e lfa re  econom ists  would be 

sim p ly  to  c a lc u la te  th e  t r a n s f e r s  n e c e s sa ry  to  ach iev e  th e  " e f f i c i e n t "  

d i s t r i b u t i o n  o f  income im p lied  by th e  s o c i a l  w e lfa re  fu n c t io n .

I t  h a rd ly  need be s t a t e d  t h a t  no such  id e a l iz e d  n e o c la s s ic a l  

w orld  e x i s t s .  I t  has been argued  and dem o n stra ted  t h a t  th e  p u re ly  

c o m p e titiv e  model b re a k s  down o r  f a i l s  i n  th e  r e a l  w orld  in  numerous
g

s ta n c e s .  The e x is te n c e  o f such  s i t u a t i o n s  i s  presumed to  be a p r i o r i  

' C ongress, J o i n t  Economic Com m ittee, The A n a ly s is  and
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j u s t i f i c a t i o n  f o r  i n t e r v e n t io n  o f  th e  governm ent in to  th e  w orkings of 

th e  p r iv a te  economy. T h e o r e t ic a l  g u id e l in e s  to  govern  th e  n a tu re  of 

th o se  in te r v e n t io n s  have been  ab ly  dem o n stra ted  e l s e w h e r e . T h e  case 

f o r  governm ental in te r v e n t io n  i s  n o t o f  c e n t r a l  im portance  h e r e .  What 

i s  o f  im portance  h e re  i s  th a t  such a c a se  has been made as t e s t i f i e d  

to  by th e  f a c t  th a t  th e  e x p e n d itu re s  o f  th e  n a t io n a l  governm ent a lone 

accoun t f o r  ap p ro x im a te ly  20% o f t o t a l  g ro ss  n a t io n a l  p r o d u c t . V J h a t  

t h i s  means i s  t h a t  a p p lie d  w e lfa re  econom ics h as  a f a r  g r e a te r  r o le  to  

p la y  th an  th a t  d e sc r ib e d  in  th e  f i r s t  p a ra g rap h  o f  t h i s  s e c t io n .  This 

i s  so  becau se  governm ent a c t i v i t i e s  a r e  in te rm in g le d  w ith  th e  a c t i v i t i e s  

o f  th e  f r e e  m ark e t. And y e t  th e  a p p l ic a t io n  o f w e lfa re  econom ics to  

p u b l ic  p o lic y  i s s u e s  has been  r e l a t i v e l y  r e ta r d e d .  Almost s o le ly  

th rough  th e  to o ls  o f  b e n e f i t —c o s t  a n a ly s is  has w e lfa re  econom ics been 

a p p lie d  to  p u b lic  p o l ic y  problem s in  any s y s te m a tic  way.

B e n e f i t - c o s t  a n a ly s is  had i t s  p r a c t i c a l  b i r t h  in  th e  Flood 
12

C o n tro l Act o f  1936. D e sp ite  th e  e f f o r t s  o f many governm ent and 

academ ic econom ists i t  was n e a r ly  20  y e a r s  b e fo re  a fo rm al m a th em atica l 

s ta te m e n t o f  th e  w e lfa re  c o n te n t o f b e n e f i t - c o s t  a n a ly s is  was dev elo p ed . 

T his s ta te m e n t was p u b lish e d  by O tto  E c k s te in  and rem ains to d ay  th e

E valu a tion  o f  P u b lic  E x p en d itu res: The PPB S ystem , V ol. 1 , " P e rv a s iv e  
E x te rn a l  C osts and th e  Response o f S o c ie ty ,"  by A lle n  V. Kneese and 
Ralph C. d 'A rg e , J o in t  Committee P r in t  (W ashington , D .C .: Government 
P r in t in g  O f f ic e ,  19 6 9 ), pp . 87 -102 .

^ ^ B a to r, "The Anatomy of a  M arket F a i lu r e , "  pp . 351-371; R. G. 
L ipsey  and K elv in  L a n c a s te r ,  "The G enera l Theory o f Second B e s t ,"  pp.

^ . S . ,  C ouncil o f  Economic A d v iso rs , Annual R eport o f  th e  
C ouncil o f  Economic A d v iso r s , 1971 (W ashington, D .C .: Government 
P r in t in g  O ff ic e , 197 1 ), pp . 197, 275.

12
Flood C o n tro l A c t, 49 S t a t .  1570 (1 9 3 6 ), 33 U .S .C . s e c .  701

( a ) ,  1970.
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13b a s ic  t h e o r e t i c a l  s ta tem e n t o f  b e n e f i t - c o s t  a n a ly s i s .

E c k s te in  makes and j u s t i f i e s  c r u c ia l  assum ptions d u rin g  th e  

developm ent o f h is  s ta te m e n t. He assum es f i r s t  t h a t  th e  m a rg in a l u t i l ­

i t y  o f income i s  c o n s ta n t in  a l l  ran g es  and , seco n d , th a t  th e  m a rg in a l 

u t i l i t y  o f  income i s  c o n s ta n t among a l l  i n d iv id u a ls .  The c le a r  im p li­

c a t io n  o f th e se  assum ptions i s  t h a t  income d i s t r i b u t i o n  does n o t  m a t te r .  

More g r a p h ic a l ly ,  an e x t r a  d o l l a r  o f  income p roduces an i d e n t i c a l  in ­

c re a s e  in  s o c ia l  w e lfa re  i r r e s p e c t i v e  of th e  in c id e n c e  o f  t h a t  a d d i t io n a l  

income i f  s o c ie ty  v a lu e s  a l l  m a rg in a l d o l l a r s  i d e n t i c a l l y  i r r e s p e c t i v e  

o f  t h e i r  in c id e n c e .

These same assum ptions tend  to  pe rv ad e  th e  l i t e r a t u r e  d e a lin g  

w ith  th e  p r a c t i c a l  a p p l ic a t io n  o f b e n e f i t - c o s t  a n a ly s is  to  p u b l ic  in ­

v estm en t program s a lth o u g h  th e y  a re  r a r e ly  made e x p l i c i t .  The "G reen 

B ook,"^^ th e  f i r s t  fo rm al p r a c t i c a l  gu ide  f o r  use  o f  f e d e r a l  a g e n c ie s  

in  ap p ly in g  b e n e f i t - c o s t  a n a ly s i s ,  makes no m en tion  of income d i s ­

t r i b u t i o n  w h a tso ev e r. S im i la r ly ,  Bureau o f th e  Budget C ir c u la r  A -47^^ 

f a i l s  to  d e a l w ith  income d i s t r i b u t i o n  a t  a l l .  S en a te  Document No. 97, 

th e  su c c e sso r  to  C irc u la r  A -47, s t a t e s  th a t  " w e ll-b e in g  of a l l  p eo p le  

s h a l l  be th e  o v e r r id in g  d e te rm in a n t in  c o n s id e r in g  th e  b e s t  use  o f

13
O tto  E c k s te in , Water Resource D evelopm ent (Cam bridge: H arvard  

U n iv e rs i ty  P r e s s ,  195 8 ), pp. 70-73.
14

U. S . ,  In te r-A g en cy  Committee on W ater R eso u rce s , Subcom m ittee 
on E v a lu a tio n  S ta n d a rd s , P roposed P r a c tic e s  f o r  Economic A n a ly s is  o f  
R iv e r  Basin P r o je c ts  (W ashington , D. C. :  Government P r in t in g  O f f ic e ,  
1 9 5 8 ), pp . 1 -51 .

^^U. S . ,  Bureau o f th e  B udget, C irc u la r  A-47. December 3 1 ,
1952 (Mimeographed pam phlet is s u e d  by th e  Bureau o f th e  B u d g e t) .

^ ^ U .S ., C ongress , S e n a te , P o l ic i e s ,  S ta n d a rd s, and P rocedu res  
in  th e  F orm ulation , E va lu a tio n , and Review o f  P lans f o r  Use and 
D evelopm ent o f  Water and R e la te d  Land R esou rces, S . Doc. 9 7 , 87 th  
C ong ., 2nd s e s s . ,  1962.
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w a te r  and r e l a t e d  lan d  r e s o u r c e s . H o w e v e r ,  beyond c e r t a in  r e q u i r e ­

m ents to  ta k e  accoun t o f a l l e v i a t i o n  of unemployment and s t a b i l i z a t i o n  

o f p ro d u c tio n  and income to g e th e r  w ith  a g e n e ra l  s ta te m e n t to  th e  

e f f e c t  t h a t  " . . .  c a re  sh o u ld  be ta k e n  to  av o id  re s o u rc e  u se  and

developm ent f o r  th e  b e n e f i t  o f th e  few o r  th e  d isa d v a n ta g e  of th e  
18m any," no s ta te m e n t i s  made r e l a t i v e  to  th e  need to  c o n s id e r  e x ­

p l i c i t l y  th e  d i s t r i b u t i o n  o f  incom e. As a consequence , i t  i s  re a s o n ­

a b le  to  a rg u e  t h a t ,  f o r  th e  most p a r t ,  b e n e f i t - c o s t  a n a ly s i s  has been  

conducted  w ith o u t re g a rd  to  th e  d i s t r i b u t i o n  o f  incom e. W ith v e ry  

few e x c e p tio n s  ( th o s e  p r o je c t s  n o ted  in  th e  in t r o d u c t io n  b e in g  among 

them) a p p lie d  b e n e f i t - c o s t  a n a ly s is  assumes th a t  n a t io n a l  e f f ic ie n c y  

b e n e f i t s  a r e  synonymous w ith  an in c r e a s e  in  s o c ia l  w e lf a r e .  D e sp ite  

t h i s  obv ious sho rtcom ing  i t  i s  n o t a l to g e th e r  c l e a r  t h a t  f u tu r e  

a p p l ic a t io n  o f b e n e f i t - c o s t  a n a ly s is  or o th e r  e v a lu a t iv e  te c h n iq u e s  

w i l l  ta k e  acco u n t o f  d i s t r i b u t i o n a l  consequences in  any s y s te m a tic  

way.

R ecent work by th e  W ater R esources C ouncil h as  recommended

t h a t  th e  d i s t r i b u t i o n  o f income be c o n s id e re d  as a c r i t e r i a  in  p r o j e c t
19p la n n in g  and developm ent. A number o f econom ists  have argued  th a t  

im pacts  o f  governm ent in v estm en t on in te r - p e r s o n a l  income d i s t r i b u t i o n  

sh o u ld  rem ain  a  secondary  c o n s id e ra t io n  in  p la n n in g  and in v e s t in g  in

p . 2 .
1 R

I b i d . ,  p . 2.

19
U. S . ,  W ater R esource C o u n c il, P r in c ip le s  f o r  P lanning Water 

and Land R esources  ̂ R eport to  th e  W ater R esources C o u n cil by th e  
S p e c ia l  T ask Force (W ashington, D .C .: mimeographed p am p h le t, 1 9 7 0 ), 
p p . 3 , 5 -6 , 9 .
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f e d e r a l  w a te r  p r o j e c t s .  Jac k  K netsch and a number o f h i s  c o lle a g u e s

s t a t e ,  f o r  exam ple, t h a t :

The b a s ic  econom ic r a t i o n a l e  j u s t i f y i n g  p u b l ic  s e c to r  resp o n ­
s i b i l i t y  f o r  n a tu r a l  re s o u rc e  developm ent r e q u ir e s  t h a t  th e  
c r i t e r i o n  o f n a t io n a l  income enhancem ent s e rv e  as th e  prim ary  
c r i t e r i o n  fo r  ch o ice  among in v estm en t a l t e r n a t i v e s .  . . .
T here sh o u ld  be  no a l lo c a t io n  o f n a t io n a l  income c o s ts  to  
th e  a t ta in m e n t o f o th e r  o b j e c t s . "^0

C h arles  C ic c h e t t i  and s e v e r a l  o f h i s  c o lle a g u e s  a rg u e  t h a t :

. . . th e  e q u ity  is s u e  can and shou ld  be e lim in a te d  by r e ­
q u ir in g  a l l  i d e n t i f i a b l e  b e n e f i c i a r i e s  o f th e  p r o je c t  to  
pay t h e i r  s h a re  o f  th e  p r o je c t  c o s t . 2 1

T his group e x p l i c i t l y  i d e n t i f i e s  e q u i ty  as  b e in g  th e  same th in g  as
22income r e d i s t r i b u t i o n .  C ic c h e t t i  e t  a l .  d is c u s s  th e  need  fo r  en­

co u rag in g  b o th  th e  e f f i c i e n t  use  o f  re s o u rc e s  and th e  p ro p e r  in c id e n c e
23

o f  p r o je c t  c o s t s .  I t  i s  c l e a r  from a re a d in g  o f t h e i r  c r i t i q u e  th a t  

th e y  b e l ie v e  w a te r  re s o u rc e  developm ent in v e s tm en ts  a re  im proper means 

th rough  w hich to  r e d i s t r i b u t e  incom e. T h is ,  how ever, ig n o re s  th e  f a c t  

t h a t  w a te r re s o u rc e  p r o je c t s  and o th e r  f e d e r a l  in v es tm en ts  do r e d i s ­

t r i b u t e  income and i t  i s  u n l ik e ly  t h a t  many o f them could  be designed  

to  avoid  such  co n sequences. As a r e s u l t  i t  seems a p p ro p r ia te  to

20
Ja c k  L. K n e tsch , R obert Haveman, C h arles  Howe, John V. 

K r u t i l l a  and M ichae l B rew er, F edera l N a tu ra l R esources Developm ent: 
B a sic  I s s u e s  in  B e n e f i t  and C ost Measurement (W ashington, B.C. :  
N a tu ra l  R esources P o lic y  C en te r , The George W ashington U n iv e r s i ty .  
1969), p . 1 1 .

21
C h arle s  C ic c h e t t i ,  R obert K. D av is , S teve  H. Hanke, R obert 

Haveman and Jac k  L. K n e tsch , B e n e f its  o r  C osts?  An A ssessm ent o f  
th e  W ater R esources C o u n c il's  Proposed P r in c ip le s  and S tandards  
(B a ltim o re , Md. : D epartm ent o f  Geography and E n g in e e rin g , The Johns 
Hopkins U n iv e r s i ty ,  1972 ), p . 5 .

^'^Ibid. , p .  5 .

^ ^ Ib id .,  p .  6 .
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i l lu m in a te  in  some s y s te m a tic  f a s h io n  th e  p r e c i s e  n a tu re  o f  th a t  r e ­

d i s t r i b u t i o n .  I f  one does concede th a t  w a te r  p r o je c t s  a r e  an in a p p ro ­

p r i a t e  means o f r e d i s t r i b u t i n g  income th e n  i t  would ap p ear a l l  th e  

more im p o rtan t to  id e n t i f y  p r e c i s e ly  th e  t r a n s f e r s  which do o ccu r as 

a  r e s u l t  o f  th e  c o n s tr u c t io n  and o p e ra t io n  o f  such  p r o j e c t s .

Thus th e  e f f o r t s  o f th e  W ater R esources C ouncil to  ta k e  more 

e x p l i c i t  acco u n t o f  th e  ra n g e  o f im pacts  ( in c lu d in g  income r e d i s t r i b u ­

t io n )  stemming from  w a te r re s o u rc e  p r o je c t s  a re  b e in g  c r i t i c i z e d  by 

many econom ists  on th e  t r a d i t i o n a l  grounds t h a t  econom ics h as  n o th in g  

to  say  ab o u t income d i s t r i b u t i o n .  Many s t i l l  h o ld  th e  v iew  th a t  

e f f ic ie n c y  c o n s id e ra t io n s  m ust s ta n d  a lo n e .

C onclusion

The c o n c lu s io n  o f  t h i s  c h a p te r  i s  t h a t  eco n o m ists  have  been 

somewhat c a v a l ie r  in  t h e i r  d is r e g a r d  f o r  income r e d i s t r i b u t i o n  conse­

quences o f  economic a c t i v i t i e s  and p a r t i c u l a r l y  so  in  t h e i r  a n a ly se s  

o f  p u b lic  in v estm en t a c t i v i t i e s .  The t h e o r e t i c a l  d e r iv a t io n  o f  

b e n e f i t - c o s t  a n a ly s is  as t y p i f i e d  by E c k s te in 's  work assum es th a t  

income d i s t r i b u t i o n  does n o t m a t te r .  In d e e d , E c k s te in  s t a t e s  t h a t ,  

" th e r e  i s  no lo g ic a l  way o f  in c o rp o ra t in g  d i s t r i b u t i v e  e f f e c t s  in to  

b e n e f i t - c o s t  a n a ly s is ,  w hich m ust c o n f in e  i t s e l f  to  th e  one dim ension  

b e n e f i t  f o r  th e  cou n try  as  a  w hole .

I t  i s  i r o n i c ,  how ever, t h a t  econom ists  have been  so r e lu c t a n t  

to  become in v o lv ed  in  th e  problem s o f income d i s t r i b u t i o n  and

24
E c k s te in ,  Water R esource Development^  p .  36.
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r e d i s t r i b u t i o n .  One o f th e  m ost em inent w e lfa re  eco n o m ists  of m odem

tim e s , J .  de V. G ra a f , i s  h ig h ly  c r i t i c a l  o f th e  t r a d i t i o n a l  fo rm u la -

25c io n s  o f  w e lfa re  econom ics. And y e t  he concludes one o f h is  m ost 

n o ted  works w ith  th e  fo llo w in g  s ta te m e n t:

No doubt many p r o f e s s io n a l  econom ists  a re  r e lu c t a n t  to  
a b d ic a te  what th ey  may l i k e  to  re g a rd  as  t h e i r  t r a d i t i o n a l  
p r e s c r i p t i v e  r o le  and a re  uneasy  a t  th e  p ro s p e c t o f becoming 
m ere p u rv ey o rs  o f in fo rm a tio n . I f  th ey  a r e ,  i t  i s  up to  
them t o  show how w e lfa re  econom ics can be  s e t  upon a b a s is  
which i s  even re a so n a b ly  s a t i s f a c t o r y —o r c^n be  made to  
y ie ld  c o n c lu s io n s  w ith  which a  s i g n i f i c a n t  number o f men 
a re  l i k e l y  to  c o n c u r .26

Having f a i l e d  to  d evelop  a re a so n a b ly  s a t i s f a c t o r y  b a s is  upon 

w hich w e lfa re  econom ics can be s e t  and h av in g  f a i l e d  to  make w e lfa re  

econom ics y ie ld  c o n c lu s io n s  which a re  g e n e ra l ly  a c c e p ta b le ,  i t  i s  

pe rh ap s  tim e t h a t  econom ists  devo ted  some a t t e n t i o n  to  d ev e lo p in g  

in fo rm a tio n  which i s  r e le v a n t  to  w e lfa re  econom ics and p a r t i c u l a r l y  

to  th e  income d i s t r i b u t i o n  d im ension  o f w e lfa re  econom ics. The 

d i f f i c u l t i e s  o f  m easuring  and p r e d ic t in g  p e rs o n a l income a r e ,  a f t e r  

a l l ,  m a n if e s t .  So to o  a re  th e  problem s o f i n t e r p r e t i n g  w hat th o s e  

m easures and p r e d ic t io n s  mean. This s tu d y , th e n , see k s  to  d evelop  

and i n t e r p r e t  in fo rm a tio n  r e l a t i v e  to  income d i s t r i b u t i o n .

25J .  de V. G ra a f , T h e o r e tic d l W elfare Eoonomioa (Cam bridge: 
The Cambridge U n iv e rs i ty  P r e s s ,  196 7 ), pp. 55 -92 .

^ ^ T b id ., p . 171.



CHAPTER 2
INCOME DISTRIBUTION AS AN INVESTMENT CRITERION

To im ply th a t  income d i s t r i b u t i o n  has b een  co m p le te ly  ign o red

by econom ists  i s  i n c o r r e c t .  At h ig h ly  a g g re g a tiv e  l e v e l s ,  a number

o f s tu d ie s  o f f a c to r  s h a re s  and rew ards have  b een  m ade.^ A d d it io n a l ly ,

th e re  have been  a number o f  a tte m p ts  to  develop  e m p ir ic a l  e s tim a te s  o f

income d i s t r i b u t i o n  f o r  th e  n a t io n  as a w hole as w e ll as f o r  c e r t a in
2

re g io n s  o f th e  n a t io n .  A lthough th e re  a re  a number o f  e x c e p tio n s , 

th e se  s tu d ie s  h a v e , f o r  th e  most p a r t ,  b een  so a g g re g a tiv e  as to  p ro ­

v id e  l i t t l e  o r no g u id an ce  as to  th e  income d i s t r i b u t i o n  consequences 

o f d e c is io n s  to  u n d e rta k e  in d iv id u a l  p r o je c t s  o r  p rogram s.

At l e s s  a g g re g a tiv e  le v e l s  a s m a ll  number of s tu d ie s  have 

been c a r r ie d  o u t .  E m p ir ic a l work on th e  d i s t r i b u t i o n  o f  b e n e f i t s  o f  

c e r t a in  program s a d m in is te re d  by th e  D epartm ent o f  A g r ic u ltu re  have 

y ie ld e d  r e s u l t s  which in d ic a te  t h a t  some o f th o se  program s have income 

d i s t r i b u t i o n  consequences which fa v o r  th e  la r g e r  c o rp o ra te  fa rm er and

See f o r  exam ple: N. K a ld o r, " A l te r n a t iv e  T h eo ries  o f  D is­
t r i b u t i o n , "  Review  o f  Economic S tu d ies^  (1955-1956), pp . 83-100;
Lee S o ltow , e d . , S ix  Papers on th e  S ize  D is tr ib u t io n  o f  Wealth and 
Income (New York: N a tio n a l  Bureau o f Economic R esea rch , Columbia 
U n iv e rs ity  P r e s s ,  1 9 6 9 ), pp . 1 -264 .

2
U .S ., D epartm ent o f th e  T re a su ry , I n t e r n a l  Revenue S e rv ic e , 

S t a t i s t i c s  o f  Income f o r  1968 (W ash ing ton , D .C .: Government P r in t in g  
O f f ic e ,  1968).

19
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3
p ro v id e  l i t t l e  a s s i s ta n c e  fo r  th e  sm a ll fa rm e r. In  a d d i t io n  to  th e  

a g r i c u l t u r a l  a re a  some work has been  done on th e  d i s t r i b u t i v e  e f f e c t s  

o f f e d e r a l ly  funded w a te r  developm ent p r o j e c t s .  T h is work encom passes 

b o th  t h e o r e t i c a l  and e m p ir ic a l  c o n s id e ra t io n s .  The purpose  o f  t h i s  

c h a p te r  i s  to  rev iew  c r i t i c a l l y  th e  work which has been  done on th e  

income d i s t r i b u t i o n  consequences o f  p u b l ic  program s. However, th e  

rev iew  w i l l  focus p r im a r i ly  on work in v o lv in g  f e d e r a l  w a te r p r o j e c t s .

An e a r ly  a tte m p t to  d e a l w ith  th e  problem s o f incone  d i s t r i ­

b u tio n  r e l a t i n g  to  w a te r  developm ent was th a t  o f K r u t i l l a  and
4

E c k s te in . A lthough th e  a u th o rs  assume th ro u g h o u t m ost o f  t h e i r  

s tu d y  th a t  re s o u rc e  endowments a re  o p tim a l in  an e q u ity  s e n s e ,^  

K r u t i l l a  and E c k s te in  do re c o g n ize  t h a t  th e  r e d i s t r i b u t i v e  conse­

quences o f  w a te r  re s o u rc e  developm ent cannot be ig n o re d .^  Accord­

in g ly ,  th ey  d ev o te  two c h a p te rs  o f  t h e i r  s tu d y  to  an a n a ly s is  o f th e  

d i s t r i b u t i o n  o f c o s ts  and g a in s  stemming from proposed  w a te r  c o n tro l  

s t r u c tu r e s  and r e s e r v o i r s  in  th e  W ill ia m e tte  V a lle y .^  They examine 

th e  d i f f e r e n c e s  in  c o s ts  under p r iv a te  and p u b lic  developm ent and

3
See f o r  exam ple: James T. Bonnen, "The D is t r ib u t io n  of

B e n e f its  from C otton  P r ic e  S u p p o r ts ,"  in  Problems in  P u b lic  Expendi­
tu re  A n a ly s is ,  ed . by Samuel Chase (W ashington, D .C .: B rookings 
I n s t i t u t i o n ,  19 6 8 ), pp . 223-248; David H. Boyne, "Changes in  Income 
D is t r ib u t io n  in  A g r ic u l tu r e ,"  Journal o f  Farm Econom ics, 47 
(December, 1 9 6 5 ), pp. 1213-1224.

4
John V. K r u t i l l a  and O tto  E c k s te in , M u ltip le  Purpose R iver  

Development (B a ltim o re : Johns Hopkins P r e s s ,  1958), pp . 3 -3 0 1 .

^ Ib id . , p . 50.

^ Ib id . , p . 20.

I b id .  , pp . 199-264.
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th e n  a n a ly z e  th e  d i s t r i b u t i o n  o f c o s ts  among income c la s s e s  by re g io n . 

To a s s i s t  in  th e  e s t im a tio n  p ro ced u re  th ey  d ev e lo p  two d i f f e r e n t  ta x  

in c id e n c e  m odels and exam ine th e  r e g io n a l  ta x  in c id e n c e  p re d ic te d  by 

each  of th e  m odels. In  a n a ly z in g  g a in s  o r  b e n e f i t s  th ey  c o n s id e r  

o n ly  f i r s t  round e f f e c t s  w h ile  conced ing  t h a t  th e  e f f e c t s  o f  su b se ­

q u en t rounds may be im p o rta n t b u t a re  ex trem ely  d i f f i c u l t  to  e s t im a te .  

They a rg u e  t h a t  t h e i r  e s t im a te s ,  w h ile  a d m itte d ly  c ru d e , a re  v a lu a b le

b ecau se  th e y  su g g e s t th e  d i r e c t io n s  and m agn itudes o f  income d i s -
8t r i b u t i o n  changes.

Uri th e  b a s is  o f  t h e i r  a n a ly s e s , K r u t i l l a  and E c k s te in  co n clu d e  

th a t  under p u b lic  developm ent th e  r e s id e n t s  o f  a re g io n  in  w hich th e  

f e d e r a l  governm ent c o n s tr u c ts  h y d r o e le c t r ic  power p r o je c t s  r e c e iv e  

a  n e t  income g a in  w h ile  r e s id e n ts  o f  o th e r  re g io n s  s u f f e r  some n e t  

income lo s s .  They a ls o  p o in t  o u t th a t  dynam ic e f f e c t s  such as  th e  

a t t r a c t i o n  o f  new in d u s try  to  th e  re g io n  a s  a  r e s u l t  o f  f e d e r a l  

p ro v is io n  o f h y d r o e le c t r ic  g e n e ra tin g  f a c i l i t i e s  would have fa v o ra b le  

d i s t r i b u t i o n a l  consequences f o r  t h a t  r e g io n . They do n o t ,  how ever, 

a tte m p t th e  dynamic a n a ly s is  n e c e ssa ry  to  e s t a b l i s h  th e  p r e c is e  

n a tu re  o f  th e s e  and s im i la r  co n seq u en ces.^  The a u th o rs  conclude  

th a t  w ith  p r iv a te  developm ent o f h y d r o e le c t r i c  f a c i l i t i e s  th e r e  i s  

a  s l i g h t  r e g io n a l  income g a in  r e s u l t i n g  p r im a r i ly  from th e  d i s t r i b u ­

t i o n  o f in c re a s e d  d iv id e n d s  from p r iv a t e  power com panies to  th e  

in d iv id u a l  r e s id e n ts  o f th e  re g io n .

^ I b id . , p . 263. 

^ Ib id . , p . 263.

pp . 263-264.
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A lthough th e  p r in c ip a l  pu rpose  o f  th e  K r u t i l l a - E c k s te in  s tu d y  

was n o t to  p io n e e r  work on th e  income d i s t r i b u t i o n  a sp e c ts  o f  w a te r  

developm ent, t h e i r  u n d e r ta k in g s  in  t h i s  a re a  re p re s e n te d  a b e g in n in g . 

The work c an , o f  c o u rs e , be  c r i t i c i z e d  b ecau se  o f  th e  c ru d e n ess  o f  th e  

e m p ir ic a l  e s t im a te s .  However, t h i s  seems r e l a t i v e l y  i n s i g n i f i c a n t  in  

view o f  th e  f a c t  t h a t  t h i s  was th e  f i r s t  a tte m p t to  exam ine th e  n a tu re  

o f income r e d i s t r i b u t i o n  a t t r i b u t a b l e  to  w a te r  p r o je c t s  and th e  d a ta  

w ith  which th e y  w ere fo rc e d  to  work was n o t good. A m ajo r c r i t i c i s m  

of th e  s tu d y  stem s from i t s  focus on b ro ad  re g io n s  and b ro ad  income 

c la s s e s .  To be s u r e ,  a g g re g a te  d e s c r ip t io n s  o f  d i s t r i b u t i o n a l  e f f e c t s  

a re  u s e f u l  b u t th ey  ten d  to  mask im p o rta n t d i s t r i b u t i o n a l  e f f e c t s  a t  

l e s s  a g g re g a tiv e  l e v e l s .  A po licem an in  C hicago , f o r  exam ple, may be 

b e a r in g  c o s ts  in  o rd e r  to  p ro v id e  income g a in s  to  e x e c u tiv e s  o r  s h a r e ­

h o ld e rs  in  a la rg e  e le c t r o - p r o c e s s  in d u s try  in  th e  P a c if ic -N o r th w e s t .  

The le v e l  o f  a g g re g a tio n  used  by K r u t i l l a  and E c k s te in  does n o t en ab le  

th e  d e c is io n  m aker to  a s c e r t a in  e x p l i c i t l y  who i s  pay ing  th e  c o s ts  

and r e c e iv in g  th e  b e n e f i t s .  The f e d e r a l  governm ent q u i te  p o s s ib ly  

could  develop  a p o l ic y  to  t r a n s f e r  incom es from a r e l a t i v e l y  w ea lth y  

re g io n  to  a r e l a t i v e l y  poor re g io n . However, th e  program  d e v ise d  to  

c a r ry  o u t th a t  p o lic y  m igh t n o t be so a t t r a c t i v e  i f  i t  r e s u l t e d  in  th e  

t r a n s f e r  o f  income from po o r in d iv id u a ls  in  th e  r i c h  re g io n  to  r i c h  

in d iv id u a ls  in  th e  poor r e g io n . The K r u t i l l a - E c k s te in  m ethodology 

does n o t e n ab le  th e  program  a n a ly s t  to  a d d re ss  t h i s  i s s u e .

A nother im p o rta n t and e a r ly  e f f o r t  to  d e a l  w ith  income d i s ­

t r i b u t i o n  as a c r i t e r i o n  in  th e  d e s ig n  o f w a te r  re s o u rc e  system s was
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u n d ertak en  by S tephen M arg lin .^ ^  M a rg lin 's  e f f o r t s  a re  devo ted  to  

d evelop ing  c o n ce p tu a l m ethods fo r  ta k in g  accoun t o f  income r e d i s t r i ­

b u tio n  e f f e c t s .  He s u g g e s ts  t h a t  n a t io n a l  econom ic w e lfa re  i s  th r e e  

d im en sio n a l in  n a tu re .  He c a te g o r iz e s  th e  d im ensions as 1) th e  s i z e

of th e  economic p i e ,  2) th e  d iv is io n  o f  th e  p ie  among members o f
12s o c ie ty  and 3) th e  method of d iv i s io n .  He r e a d i ly  concedes th a t

th e re  i s  no s in g le  index  w hich can be used as a m easure o f  how w e ll

a g iv e n  program  o r p r o je c t  succeeds in  a c h ie v in g  th e s e  th r e e  g o a ls .

M arg lin  does n o t d w e ll on th e  t h i r d  o b je c t iv e .  He sim ply  a s s e r t s

th a t  th e  t r a d i t i o n a l  n o tio n  th a t  incomes sho u ld  be r e d i s t r i b u t e d

13th ro u g h  t r a n s f e r  paym ents and ta x e s  i s  p ro b ab ly  n o t c o r r e c t .  He 

s t a t e s  th a t  i t  seems c le a r  t h a t  p eo p le  do p o sse ss  e x p l i c i t  p re fe re n c e s  

about th e  fa s h io n  in  which income i s  r e d i s t r i b u t e d  and th e s e  p r e f e r ­

ences seem to  p o in t  tow ard te c h n iq u e s  o th e r  th an  d i r e c t  t r a n s f e r s  and 

ta x e s  fo r  a cco m p lish in g  r e d i s t r i b u t i o n .^ ^  He c o n c lu d e s , th e n , th a t  

w a te r re s o u rc e  p r o je c t s  may n o t be a w ho lly  in a p p ro p r ia te  way o f 

r e d i s t r i b u t i n g  income.

S tephen  M arg lin , " O b je c tiv e s  o f  W ater R esource D evelopm ent; 
A G en era l S ta te m e n t,"  in  The Design o f  Water Resource System s  by 
A rth u r M aass, Maynard H ufschm id t, R obert Dorfman, H aro ld  Thomas, J r . ,  
S tephen A. M arg lin  and Gordon Maskew F a i r  (C am bridge, M ass.: H arvard  
U n iv e r s i ty , 1962), p p . 17-87 .

^'^Tbid., p . 18.

13T his a s s e r t io n  h as  been examined more s y s te m a t ic a l ly .  See: 
L ucien  F o ld e s , "Income D is t r ib u t io n  in  Money and K in d ,"  Economica, 
XXXIV (F eb ru a ry , 1 9 6 7 ), pp . 30-41 .

^^M arg lin , " O b je c tiv e s  o f  W ater R esource D evelopm ent," p . 67.
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W ith th e  t h i r d  o b je c t iv e  o u t o f  th e  way he c o n c e n tra te s  on 

th e  f i r s t  two and su g g e s ts  th re e  ways in  w hich e f f ic ie n c y  b e n e f i t s  

and r e d i s t r i b u t i o n  b e n e f i t s  m igh t be combined. M arg lin  d ev e lo p s  th e  

n o tio n  th a t  th e re  i s  a t r a d e - o f f  betw een r e d i s t r i b u t i o n  and e f f ic ie n c y .  

I f  t h i s  n o t io n  i s  a c c e p te d , th e  w a te r  p la n n e r  m ight 1) a tte m p t to  

m axim ize n e t  e f f ic ie n c y  b e n e f i t s  s u b je c t  to  some e x p l i c i t  income 

r e d i s t r i b u t i o n  c o n s t r a in t ,  2) combine r e d i s t r i b u t i o n  w ith  e f f ic ie n c y  

in  an o b je c t iv e  fu n c tio n  which i s  to  be maximized s u b je c t  to  some 

d e s ig n  c o n s t r a in t  o r  3) m axim ize r e d i s t r i b u t i o n  b e n e f i t s  s u b je c t  to  

some e f f i c i e n c y  c o n s t r a in t .

W hile M a rg lin 's  s u g g e s tio n s  p o s se ss  a  c e r t a in  t h e o r e t i c a l  

n e a tn e s s  th ey  have  some s e v e re  sh o rtco m in g s . F i r s t ,  i t  i s  re a so n a b le  

to  a sk  u n d er what c o n d it io n s  e f f ic ie n c y  and r e d i s t r i b u t i o n  can be 

re g a rd e d  as t r a d e - o f f s .  E f f i c i e n t  s t a t e s  a re  r e l a t i v e  in  n a tu r e ,  

b e in g  th em selv es  a  fu n c tio n  o f th e  p re v a i l in g  d i s t r i b u t i o n  o f incom e. 

The n o tio n  th a t  e f f i c i e n c y  and r e d i s t r i b u t i o n  shou ld  be t r e a t e d  as 

c o m p e titiv e  g o a ls  in v o lv e s  d i f f i c u l t  p roblem s o f a p p l i c a t io n .  When 

M arg lin  and o th e r s  r e f e r  to  an e f f i c i e n t  s t a t e ,  th ey  a re  im p a rtin g  

some n o rm a tiv e  s ig n i f ic a n c e  to  such  a s t a t e .  T h is i s  so  b ecau se  a t ­

ta in m en t o f  such  an e f f i c i e n t  s t a t e  presum es th a t  th e  i n i t i a l  d i s t r i ­

b u t io n  o f  income i s  o p tim a l. However, i f  i t  i s  argued  th a t  some 

i n e f f i c i e n t  m o d if ic a t io n s  o f  th a t  e f f i c i e n t  s t a t e  sh o u ld  be made in  

th e  i n t e r e s t s  o f o b ta in in g  a more e q u i ta b le  d i s t r i b u t i o n  of incom e, 

th en  by im p l ic a t io n  th e  i n i t i a l  assum ption  of o p tim a l d i s t r i b u t i o n  i s  

in v a l id .  The d i f f i c u l t y  a r i s e s  i n  t h a t  i t  i s  o f te n  d i f f i c u l t  as a 

p r a c t i c a l  m a tte r  to  a f f e c t  an o p tim a l d i s t r i b u t i o n  o f income b ecause

^^Ibid , , pp . 70 -84 .
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s o c ie ty  h a s  p re fe re n c e s  r e l a t i v e  to  th e  m agnitudes and form s of 

r e d i s t r i b u t i o n .

On th e  o th e r  h an d , in  many in s ta n c e s  i t  may be re a so n a b le  to  

a cc e p t th e  assum ption  o f o p tim a l income d i s t r i b u t i o n  on th e  grounds 

t h a t  such  an assum ption  on ly  r e s u l t s  in  m inor d i s t o r t i o n  in  th e  

a n a l y s i s . E v e n  i f  t h i s  i s  g ra n te d  th e r e  rem ain  s e r io u s  q u e s tio n s  

as  to  th e  f e a s i b i l i t y  o f a p p ly in g  M a rg lin 's  th r e e  s u g g e s t io n s . Ex­

p l i c i t  income c o n s t r a in t s  n e c e s s a r i ly  w i l l  be  a r b i t r a r y  and a la r g e  

number of d e s ig n s  w i l l  have to  be  p re p a red  to  d is p la y  fo r  th e  

d e c is io n  m aker th e  a r ra y  o f  a l t e r n a t i v e s  f a c in g  him . Only in  t h i s  

fa s h io n  w i l l  th e  d e c is io n  maker be a b le  to  see  how s e n s i t i v e  th e  

d e s ig n  a n a ly s is  i s  to  income c o n s t r a in t s .  The com bination  o f r e d i s ­

t r i b u t i o n  w ith  e f f ic ie n c y  as an o b je c t iv e  i s  p a r t i c u l a r l y  d i f f i c u l t  

inasm uch as i t  r e q u i r e s  an e x p l i c i t  w e ig h tin g  o f  th e  income of 

d i f f e r e n t  groups o r  in d iv id u a ls .  Where a re  th e s e  w e ig h ts  to  come 

from? A gain , th ey  must be a r b i t r a r i l y  chosen  and t h i s  p u ts  b o th  th e  

p r o je c t  a n a ly s t  and th e  d e c is io n  maker in  th e  p o s i t io n  o f  p o s i t in g  

s o c i a l  w e lfa re  f u n c t io n s .

M a rg lin 's  t h i r d  s u g g e s t io n ,  th a t  o f  m axim izing r e d i s t r i b u t i o n  

b e n e f i t s  s u b je c t  to  some c o n s t r a in t  on e f f ic ie n c y  b e n e f i t s  has th e  

same o p e r a t io n a l  sh o rtco m in g s . A gain , b o th  a n a ly s t  and d e c is io n  

maker a re  p u t in  th e  p o s i t io n  of s e le c t in g  an e x p l i c i t  e f f i c ie n c y

I t  i s  som etim es argued  t h a t  an in c re a s e  in  n a t io n a l  o u tp u t 
in  modern s o c i e t i e s  i s  accom panied by a g r e a te r  e q u a l i ty  in  th e  d i s ­
t r i b u t i o n  o f  th a t  o u tp u t .  K r u t i l l a  and E c k s te in  a rgue  th a t  t h i s  has 
been e m p ir ic a l ly  d em onstra ted  b u t t h e i r  re fe re n c e  m ere ly  a s s e r t s  t h a t  
t h i s  i s  th e  c a s e . See K r u t i l l a  and E c k s te in ,  M u ltip le  Purpose R iv e r  
D evelopm ent, p . 77.
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c o n s t r a in t .  Such s e le c t io n  has n o rm a tiv e  o v e rto n e s  and h e re  a g a in  a 

la rg e  number o f  d e s ig n s  w i l l  have to  be p re p a re d  to  t e s t  s e n s i t i v i t i e s .

Even i f  th e  lo g ic a l  sho rtco m in g s o f M a rg lin 's  s e p a r a t io n  o f 

o b je c t iv e s  a re  ig n o re d , his recom m endations seem im p r a c t ic a l  to  im ple­

m ent. I f  th e  P r e s id e n t  and th e  C ongress a re  u n w ill in g  to  e s t a b l i s h  

e x p l i c i t  s o c i a l  w e lfa re  fu n c tio n s  th en  p o l ic y  a n a ly s ts  and d e c is io n  

m akers m ust d e f in e  th e  fu n c tio n s  th e m se lv e s . I t  i s  t r u e  t h a t  by u s in g  

one o f th e  th r e e  M arg lin  p ro c e d u re s , th e  a n a ly s t  i s  fo rce d  to  make 

e x p l i c i t  th e  r e d i s t r i b u t i v e  consequences o f  h i s  d e s ig n . T h is i s ,  o f 

c o u rs e , an improvement o v er p re s e n t  p r a c t i c e s .  H orjever, d i f f i c u l t i e s  

s t i l l  rem ain w ith  re g a rd  to  th e  e a se  w ith  w hich t r a n s f e r s  o f income can 

be made and w ith  th e  a p p ro p r ia te n e s s  o f  a n a ly s ts  o r  low er l e v e l  d e c is io n  

makers d ev e lo p in g  s o c i a l  w e lfa re  fu n c t io n s .

A nother m ajo r e f f o r t  to  accoun t fo r  th e  r e d i s t r i b u t i v e  im pacts  

o f w a te r  re s o u rc e  p r o je c t s  i s  t h a t  o f  Freem an. F reem an 's  work i s  b o th
17

t h e o r e t i c a l  and e m p ir ic a l .  At th e  t h e o r e t i c a l  l e v e l .  Freeman 

c r i t i c i z e s  M a rg lin 's  approach  as in v o lv in g  p o o rly  d e f in e d  s u b je c t iv e  

judgm ents ab o u t income w e ig h ts  and o p p o r tu n ity  c o s ts  and a rg u es  t h a t  

i f  s u b je c t iv e  judgm ents a re  to  be made th ey  sh o u ld  be made e x p l i c i t l y  

w ith in  th e  c o n te x t o f  a r ig o r o u s ly  d e f in e d  s o c i a l  w e lfa re  fu n c t io n .

He th en  p ro p o ses  a  d e s ig n  c r i t e r i a  which i s  d e r iv e d  from a s o c i a l

A. M yrick Freem an, "Income D is t r ib u t io n  and P la n n in g  f o r  
P u b lic  In v e s tm e n t,"  American Economic R eview , LVII ( J u n e , 1 9 6 7 ). pp, 
495-508.

X8
A. M yrick Freem an, "S ix  F e d e ra l  R eclam ation  P r o je c t s  and 

th e  D is t r ib u t io n  o f  Incom e," Water R esources R esearch , 3 (Second 
Q u a r te r ,  196 7 ), pp . 319-332.
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w e lfa re  fu n c t io n  and p ro v id e s  n o rm ativ e  g u id an ce  f o r  d e c is io n s  r e le v a n t

19to  b o th  repaym ent p o l i c i e s  and th e  s c a le  o f th e  p r o j e c t .  The model 

w hich Freeman d ev elo p s  i s  an a tte m p t to  fo llo w  up on O tto  E c k s te in 's  

s u g g e s tio n  th a t  econom ists  ought to  a tte m p t to  i n t e r p r e t  th e  d e s i r e s  

o f  p o l ic y  m akers and e x p re ss  them in  a form w hich y ie ld s  an o b je c t iv e  

fu n c t io n .  S u b se q u en tly , a cco rd in g  to  E c k s te in ,  th e y  can develop

20d e c is io n  m odels which w i l l  a id  in  m axim izing th e  s p e c i f ie d  o b je c t iv e s .  

A f te r  d e m o n s tra tin g  th a t  r e d i s t r i b u t i o n  can be a ch ie v e d  e i t h e r  th ro u g h  

v a ry in g  repaym ent p o l i c i e s  o r v a ry in g  th e  s c a le  o f  th e  p r o j e c t .  Freeman 

a rg u es  t h a t  an in c re a s in g  m a rg in a l e f f e c t i v e  ta x  r a t e  im p lie s  a down­

ward s lo p in g  s o c i a l  m a rg in a l u t i l i t y  o f income sch e d u le  as long  as

th e r e  a re  in c re a s in g  c o s ts  to  u t i l i z i n g  ta x e s  and t r a n s f e r s  f o r  i n -
21come r e d i s t r i b u t i o n  p u rp o se s . T h is i s  a  r e a l i s t i c  re f in e m e n t o f 

M a rg lin 's  su g g e s tio n  th a t  th e  m ethods o f  income r e d i s t r i b u t i o n  have 

c o s ts  and b e n e f i t s  a s s o c ia te d  w ith  them.

Freeman th e n  p o s i t s  a s o c i a l  w e lfa re  fu n c t io n  o f t r a d i t i o n a l  

form where t o t a l  w e lfa re  i s  th e  sum o f th e  w e lfa re  o f  each in d iv id u a l  

and each i n d iv id u a l 's  c o n tr ib u t io n  to  t o t a l  w e lfa re  i s  a  fu n c tio n

19Freem an, "Income D is t r ib u t io n  and P la n n in g ,"  pp . 499-500.

20O tto  E c k s te in ,  "A Survey o f th e  Theory o f P u b lic  Expendi­
tu r e  C r i t e r i a , "  in  P u b lic  F inances: N eeds, Sources and U t i l i z a t io n
(P r in c e to n , N .J . :  N a tio n a l  Bureau o f  Economic R esearch , P r in c e to n
U n iv e rs i ty  P r e s s ,  196 1 ), p . 455.

^ f r e e m a n ,  "Income D is t r ib u t io n  and P la n n in g ,"  p . 501.
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OO
s o le ly  o f  h i s  incom e. The w e lfa re  fu n c t io n  i s  assumed to  have th e  

fo llo w in g  form :
9 y  - a  W = S o c ia l  w e lfa re
9 Y ^ ^ i  ^ i  “  lo^come o f i t h  in d iv id u a l

T h is  sim ply  im p lie s  t h a t  th e  l a r g e r  th e  v a lu e  o f income th e  more
23

s te e p ly  in c l in e d  i s  th e  m a rg in a l w e lfa re  f u n c t io n .  Freeman th en  

d e m o n stra te s  m a th e m a tic a lly  th e  n a tu re  o f w e lfa re  changes and c la im s 

h is  p ro c e d u re s  a r e  an im provem ent o v e r M a rg l in 's  becau se  th ey  ta k e  

acco u n t o f  th e  i n i t i a l  l e v e l s  o f income of th e  b e n e f i c i a r i e s  as w e l l  

a s  th e  u l t im a te  d i s t r i b u t i o n  o f b e n e f i t s  among g ro u p s . Freeman 

assum es th a t  p r o je c t  n e t  incom es a re  d i s t r i b u t e d  i n  p ro p o r t io n  to  th e  

o r i g i n a l  incomes o f th e  b e n e f i c i a r i e s .  G iven t h i s  assum ption  he con­

c lu d es  t h a t  repaym ent r e l i e f  i s  th e  b e s t  way to  r e d i s t r i b u t e  income 

b u t once th e  p o s s i b i l i t i e s  f o r  repaym ent r e l i e f  a re  ex h au s ted  th e

p r o je c t  d e s ig n e r  m ust r e s o r t  to  a change in  th e  s c a le  of th e  p r o je c t
24

i f  income r e d i s t r i b u t i o n  rem ains an o b je c t iv e .

In  a n o th e r  a r t i c l e  Freeman a tte m p ts  to  d e m o n stra te  th e  e m p ir ic a l

25w o rk a b i l i ty  o f h is  t h e o r e t i c a l  c o n s t r u c t .  He c o n s id e rs  s ix  i r r i g a ­

t io n  p r o je c t s  p ro posed  f o r  a u th o r iz a t io n  by th e  Bureau o f R ec lam atio n . 

A f te r  c o r r e c t in g  th e  b e n e f i t - c o s t  r a t i o s  o f th e  p r o je c t s  to  ta k e  

acco u n t o f s y s te m a tic  e r r o r s  i n  th e  B u re au 's  m ethodology , he f in d s  

t h a t  o n ly  one o f  th e  p r o je c t s  q u a l i f i e s  on an e f f i c i e n c y  b a s is  w ith

p . 500. 

^ ^ Ib id .,  p . 502. 

^ ^ Ib id .,  p . 505.

'‘^Freem an, "S ix  F e d e ra l R eclam ation  P r o j e c t s , "  p p . 319-332.
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a B/C r a t i o  ex ceed in g  one . He th e n  ad o p ts  th e  w e lfa re  fu n c t io n  de­

v e lo p ed  p re v io u s ly  and d e r iv e s  c r i t e r i a  f o r  e v a lu a t in g  th e  p r o je c t s  

b ased  on income d i s t r i b u t i o n  r e s u l t in g  from  th e  p r o j e c t s .  These 

c r i t e r i a  e n a b le  him to  develop  w e lfa re -w e ig h te d  b e n e f i t - c o s t  r a t i o s .

On th e  b a s i s  o f th e s e  w e lfa re -w e ig h te d  r a t i o s  Freeman concludes t h a t  

a l l  o f  th e  p r o j e c t s  r e d i s t r i b u t e  income away from  th e  r e l a t i v e l y  

w e l l - to - d o  tow ard  r e l a t i v e l y  low er income g ro u p s . However, on ly  one 

o f  th e  s ix  p r o je c t s  has a w e lfa re  w eigh ted  r a t i o  which exceeds one.

The p r i n c i p a l  d i f f i c u l t y  w ith  Freem an’ s work l i e s  w ith  h i s  

r e l i a n c e  on a  s o c i a l  w e lfa re  fu n c t io n . The fu n c t io n  which he p o s i t s  

i s  s t r i c t l y  a r b i t r a r y .  I t  assum es t h a t  an in d iv id u a l 's  w e lfa re  de­

pends s o le l y  on h i s  own incom e. Work by D uesenberry  and o th e rs  su g -
26g e s ts  t h a t  t h i s  i s  a dub ious a ssu m p tio n . Freeman f u r th e r  assumes 

th a t  a l l  s o c i a l  m a rg in a l w e lfa re  fu n c t io n s  a re  a l ik e  and downward 

s lo p in g .  A gain , th e  n o tio n  th a t  a l l  in d iv id u a l  w e lfa re  fu n c tio n s  a re  

i d e n t i c a l  can be c h a lle n g e d  and th e r e  may w e ll  be grounds fo r  c h a l­

le n g in g  th e  a s s e r t i o n  th a t  such fu n c tio n s  a re  alw ays downward s lo p in g . 

T here i s  sim ply  no p e rs u a s iv e  e m p ir ic a l  ev id en ce  p o in t in g  to  an e v e r 

d e c re a s in g  m a rg in a l u t i l i t y  o f  a d d i t io n a l  incom e. Freem an, h im s e lf ,  

ad m its  t h a t  th e  ch o ice  o f  a  c o n s ta n t e l a s t i c i t y  m a rg in a l u t i l i t y  

fu n c ticx i i s  made f o r  th e  sake  of conven ience  a lo n e . Even i f  i t  w ere 

g ra n te d  th a t  d e c is io n  m akers cou ld  p o t e n t i a l l y  g a in  acc e ss  to  s o c i a l  

w e lfa re  fu n c tio n s  th e s e  d i f f i c u l t i e s  would have  to  be surm ounted .

^^James S . D u esen b erry , Incom e, Saving  and th e  Theory o f  
Consumer B eh avior  (Cam bridge: H arvard  U n iv e r s i ty  P r e s s ,  19 4 9 ), pp . 
1 -124 .
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The m ajor problem  i s  t h a t  w h ile  b o th  o f F reem an 's  s tu d ie s  

a re  i n t e r e s t i n g  e x e r c is e s  in  a cc o u n tin g  f o r  r e d i s t r i b u t i o n  e f f e c t s  

th e y  a re  n o t l i k e l y  to  p ro v id e  gu id an ce  to  d e c is io n  m ak ers. I t  i s  

a b u n d an tly  c l e a r  t h a t  n e i t h e r  th e  C ongress n o r th e  P r e s id e n t  a re  

p re p a re d  to  p ro m u lg a te  e x p l i c i t  s o c i a l  w e lfa re  fu n c t io n s  f o r  e v a lu a ­

t i v e  p u rp o se s . F u rth e rm o re , th e r e  i s  no re a so n  why th e  p r o je c t  

p la n n e r  f o r  th e  Bureau of R ec lam a tio n , th e  Corps o f  E n g in ee rs  o r  

anyone e l s e  sho u ld  be imbued w ith  any s p e c ia l  e x p e r t i s e  in  d ev e lo p in g  

s o c i a l  w e lfa re  fu n c t io n s .

Freeman im p lie s  t h a t  h i s  t h e o r e t i c a l  work i s  a m ajo r im prove­

ment o v er t h a t  of M arg lin . T h is  i s  d u b io u s . Freeman does away w ith  

M a rg lin 's  " a r t i f i c i a l i t y "  by in v o k in g  a  s e t  o f  w ho lly  u n te n a b le  

assu m p tio n s  w ith  r e s p e c t  to  th e  n a tu re  and form o f s o c i a l  w e lfa re  

f u n c t io n s .  F reem an 's  work m igh t a ls o  be c o n s id e re d  to  be a  c o n tr ib u ­

t io n  in  t h a t  i t  s e rv e s  to  d e m o n s tra te  how b e n e f i t - c o s t  r a t i o s  m igh t 

be c a lc u la te d  u s in g  s o c ia l  w e lfa re  f u n c t io n s .  Inasmuch as s o c i a l  

w e lfa re  fu n c tio n s  a r e  n o t l i k e l y  to  be a v a i l a b le  in  any r e l i a b l e  form 

F reem an 's  e x e r c is e  i s  of l i t t l e  more th an  t h e o r e t i c a l  i n t e r e s t .

D e sp ite  th e  many sh o rtco m in g s o f  M a rg lin 's  p ro p o s a ls ,  th ey  a re  l i k e ly  

to  have more re le v a n c e  fo r  p la n n e rs  th a n  does F reem an 's  ap p ro ach .

A nother im p o r ta n t work on th e  income d i s t r i b u t i o n  e f f e c t s
27o f  w a te r  p r o j e c t s  i s  th a t  o f  R obert Haveman. Through an

ex am in a tio n  o f  C o n g re ss io n a l s ta te m e n ts  and an a n a ly s is  o f  C o n g re ss io n a l

27
R obert Haveman, Water Resource In vestm en t and th e  P u b lie  

I n t e r e s t  (N a s h v i l le :  V a n d e rb ilt  U n iv e rs i ty  P r e s s ,  196 5 ), pp . 1 -199 .
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l e g i s l a t i v e  b e h a v io r ,  Haveman f in d s  t h a t  C ongress behaves o u t o f  a 

v a r i e ty  o f m o tiv a tio n s  in  a u th o r iz in g  and fu n d in g  w a te r  p r o je c t s  

c o n s tru c te d  by th e  Army Corps o f E n g in e e rs . H is a n a ly s is  o f  ap p ro ­

p r i a t i o n s  betw een 1946 and 1962 f o r  Corps p r o je c t s  in  te n  so u th e rn  

s t a t e s  d e m o n stra te s  t h a t  e f f i c i e n c y ,  d i s t r i b u t i o n  o f  income and a 

d e s i r e  to  develop  re s o u rc e  in te n s iv e  re g io n s  a l l  u n d e r l ie  C ongress­

io n a l  b e h a v io r . Through f u r th e r  a n a ly s is  Haveman co n c lu d es  t h a t  w h ile  

th e re  was a n e t  t r a n s f e r  o f  income to  th e  te n  so u th e rn  s t a t e s ,  t h a t  

t r a n s f e r  was acco m p lish ed , i n  p a r t ,  th ro u g h  th e  c o n s t r u c t io n  o f  in ­

e f f i c i e n t  w a te r  p r o j e c t s .  Haveman co n cludes t h a t  th e s e  p r o je c t s  w ere 

n e i t h e r  e f f i c i e n t  means o f in c re a s in g  n a t io n a l  income o r  a c h ie v in g  

d e s ir e d  s t a t e s  o f income r e d is t r ib u t io n .^ ®

In  an e p ilo g u e  to  h i s  s tu d y , Haveman conducts  two e m p ir ic a l  

w e lfa re  ex p e rim en ts . These ex p erim en ts  a re  based  on a reco g n ized  need 

f o r  th e  p o l ic y  m aker to  p o sse ss  some means f o r  making m a rg in a l u t i l i t y  

com parisons among in d iv id u a ls .^ ^  F o llow ing  E c k s te in ,  Haveman p ro p o ses  

t h a t  a m a rg in a l u t i l i t y  o f  inco n e  fu n c t io n  e x p re s s in g  th e  d e s i r e s  o f  

C ongress can be in f e r r e d  by exam ining th e  s t r u c t u r e  o f th e  F e d e ra l 

p e r s o n a l  income ta x . From t h i s  s t r u c tu r e  he  d e v ise s  a  s e t  o f  w e ig h ts  

to  be used in  e v a lu a t in g  th e  w e lfa re  im pact o f  in c rem en ts  o f  income on 

in d iv id u a ls  o f  d i f f e r e n t  income l e v e l s .  R ecogniz ing  th a t  i t  i s  n o t 

p o s s ib le  to  i d e n t i f y  in d iv id u a l  b e n e f i c i a r i e s  o f Corps p r o j e c t s ,

Haveman s im p l i f i e s  th e  a n a ly s is  by m od ify ing  h i s  raw w e ig h ts  in  o rd e r

28
I b i d . , p . 120.

"^^Ibid., p . 133.
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to  fo cu s  on income flow s to  g roups r a t h e r  th a n  in d iv id u a ls .  He

assum es th a t  th e  g roups in  q u e s tio n  a r e  p r im a r i ly  d i s t in g u i s h a b le  by

30g e o g ra p h ic a l lo c a t io n .  The w e ig h ts  a r e  th u s  re d e f in e d  to  app ly  to

groups i d e n t i f i e d  by s t a t e  re s id e n c y  and a cc o rd in g  to  a w e ig h ted

31av erag e  o f th r e e  p o t e n t i a l  d i s t r i b u t i o n  f u n c t io n s .  Haveman th e n

assum es th a t  th e s e  w e lfa re  w e ig h ts  can re a so n a b ly  be in te r p r e te d  as

C o n g ress ' r e l a t i v e  e v a lu a t io n  o f  th e  w e lfa re  im pact o f  income flow s

o u t o f  and in to  each o f th e  s t a t e s . The two ex p erim en ts  in  w e lfa re

e v a lu a t io n  a re  th e n  perform ed  and Haveman co n c lu d es  t h a t  d e s p i t e  h i s

e a r l i e r  f in d in g s ,  r e d i s t r i b u t i o n  o f  incrane th ro u g h  th e  c o n s tr u c t io n

32o f  i n e f f i c i e n t  p r o je c t s  may w e ll  be b o th  f e a s i b l e  and d e s i r a b le .

Haveman's s tu d y  has b o th  s t r e n g th s  and w eak n esses. I t s  c h ie f  

s t r e n g th s  a r e  i t s  e m p ir ic a l  f in d in g s  r e l a t i v e  to  th e  e f f ic a c y  o f 

s t a t e d  C o n g re ss io n a l in te n t io n s  as  a c tu a l ly  embodied in  C o n g re ss io n a l 

a c t io n s .  Haveman's e m p ir ic a l  work on e f f ic ie n c y  and income r e d i s ­

t r i b u t i o n  p ro v id e s  i n t e r e s t i n g  and v a lu a b le  i n s ig h t s  i n to  th e  a c tu a l  

ex p o s t  e f f i c i e n c y  and d i s t r i b u t i o n  e f f e c t s  o f th e  C orps ' program  in  

te n  so u th e rn  s t a t e s .  H is e x p e rim en ts  in  w e lfa re  e v a lu a t io n  a re  sound 

to  th e  e x te n t  t h a t  th ey  ta k e  accoun t o f b o th  b e n e f i t s  and c o s ts  

w ith in  th e  fram ework o f some e x p l i c i t l y  s t a t e d  s o c i a l  w e lfa re  fu n c t io n .

W hile a n a ly se s  o f th e  ty p e  conducted  by Haveman a re  v a lu a b le  

and sh o u ld  be co n tin u ed  and e x te n d e d , th e y  do have s e r io u s  sh o rtco m in g s ,

p . 138. 

^ ^ Ib id .,  p . 139. 

^ ^ Ib id .,  p . 151.
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By fo c u s in g  on th e  av erag e  incomes o f s t a t e  r e s id e n t s  th e  s tu d y  

n e c e s s a r i ly  d e a ls  w ith  income d i s t r i b u t i o n  a t  an e x trem e ly  a g g re g a tiv e  

l e v e l .  Haveman's a n a ly s is  th u s  f a i l s  to  d e a l w ith  problem s o f income 

d i s t r i b u t i o n  w ith in  th e  b ro a d ly  d e f in e d  g ro u p s . For exam ple, th e  

Haveman ty p e  o f  a n a ly s is  m igh t le ad  to  th e  c o n c lu s io n  th a t  a Corps 

program  was d e s i r a b le  b ecau se  i t  r e d i s t r i b u t e d  income from C a l i f o r n ia ,  

which has a  h ig h  av erag e  incom e, to  M is s i s s ip p i ,  which has a low 

av erag e  incom e. (T h is , o f  c o u rs e , g r a n ts  Haveman' s  a ssum ptions about 

in te r p e r s o n a l  u t i l i t y  co m p ariso n s .)  However, such a  c o n c lu s io n  cou ld  

be v e ry  m is le a d in g  i f  th e  t r a n s f e r  a c tu a l ly  in v o lv e d  ta x in g  poor 

C a l i fo rn ia n s  to  p ro v id e  s u b s id iz e d  f lo o d  c o n tr o l  f o r  w ea lth y  M is s is s ip p i  

c o t to n  g ro w ers . W hile Haveman seems aware o f t h i s  problem  he makes 

l i t t l e  e f f o r t  to  d e a l  w ith  i t .

An a d d i t io n a l  d i f f i c u l t y  w ith  Haveman' s work stem s from th e  

ex p o s t  n a tu re  o f  th e  a n a ly s i s .  The a n a ly s is  shows how p a s t  d e c is io n s  

have worked ou t b u t does n o t p ro v id e  any gu idance  as to  how f u tu r e  de­

c is io n s  sh o u ld  be made. C e r ta in ly  ex p o s t  a n a ly se s  a re  b a d ly  needed . 

P a r t i c u l a r l y  in  th e  w a te r  re so u rc e  developm ent program  a r e a ,  w here 

th e re  has been  a c o n s id e ra b le  amount o f  e x p e r ie n c e  w ith  c o s t  and b e n e f i t  

e s im a tio n  and p r o je c t io n  te c h n iq u e s , i t  would be u s e f u l  to  know e x a c t ly  

how w e ll  th o s e  te ch n iq u es  have w orked. T h is s o r t  o f  feed b ack  would 

p e rm it s y s te m a tic  a d ju s tm e n ts  in  b e n e f i t - c o s t  p ro c e d u res  to  r e f l e c t  

p a s t  su c c e s se s  and f a i l u r e s .  Haveman does n o t  d e a l  w ith  t h i s  problem  

inasm uch as  h i s  a n a ly s is  assum es t h a t  b e n e f i t s  and c o s ts  a c tu a l ly  

p r o je c te d  by th e  Corps w ere f u l l y  a c c u ra te .
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Haveman's ex p erim en t i n  w e lf a re  e v a lu a t io n  does h o ld  some 

p ro m ise  f o r  ex  a n te  a n a ly s is  b u t u n fo r tu n a te ly  t h a t  to o  i s  f ro u g h t 

w ith  p ro b lem s. Haveman r e s o r t s  to  th e  s o c i a l  w e lfa re  fu n c tio n  d ev ice  

and c la im s t h a t  h i s  m ethodology i s  s u p e r io r  to  t h a t  p roposed  by 

M arg lin  s in c e  he  d e r iv e s  h i s  s o c i a l  w e lfa re  fu n c t io n  from a C ongress­

io n a l  d e c is io n  w hich im p lie s  th e  w e ig h ts  to  b e  a t ta c h e d  to  v a r io u s  

l e v e l s  o f incom e. These w e ig h ts  w ere d e r iv e d  from f e d e r a l  ta x  

l e g i s l a t i o n .

T h is  m ethodo logy , w h ile  un d o u b ted ly  s u p e r io r  to  th e  a r b i ­

t r a r i l y  d e f in e d  s o c i a l  w e lf a re  fu n c tio n s  a l s o  h a s  s e v e re  sh o rtco m in g s . 

F i r s t ,  Haveman assum es th a t  th e  C ongress a c t s  on th e  p r in c ip l e  of 

e q u im a rg in a l s a c r i f i c e .  T hat t h i s  i s  n o t  so sh o u ld  be a p p a re n t from 

th e  f a c t  th a t  a l l  incomes above a  c e r t a in  l e v e l  a re  n o t co m p le te ly  

ta x ed  away. F u rth e rm o re , th e  p e rs o n a l  income ta x  i s  n o t s o le ly  a 

to o l  o f income r e d i s t r i b u t i o n .  S t a b i l i z a t i o n  c o n s id e ra t io n s  e n te r  

in to  th e  fo rm a tio n  o f  ta x  p o l ic y  and t h i s  te n d s  to  make th e  ta x  un­

r e l i a b l e  a s  a  p u re  g u id e  to  th e  r e d i s t r i b u t i v e  d e s i r e s  o f  th e  C ongress. 

F u rth e rm o re , i t  seems re a so n a b le  to  a s s e r t  t h a t  any im p l i c i t  s o c ia l  

w e lfa re  fu n c tio n  which e x i s t s  f o r  th e  n a t io n  i s  dynamic in  n a tu r e .

I t  i s  c o n s ta n t ly  changing  depending  upon th e  is s u e  un d er c o n s id e ra t io n  

and th e  p o l i t i c a l  mood o f th e  c o u n try . And y e t ,  ta x  changes a re  

e n ac te d  o n ly  ev ery  fo u r  y e a r s  o r  so  and co n se q u e n tly  i t  can be argued  

th a t  a t  any g iv e n  tim e  th e  s t r u c t u r e  o f  p e rs o n a l  income ta x e s  r e p r e ­

s e n ts  o n ly  a v e ry  rough ap p ro x im a tio n  o f  r e d i s t r i b u t i o n  d e s i r e s .

(T h is  would be so  even i f  ta x e s  w ere changed s o le ly  in  th e  i n t e r e s t
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of r e d i s t r i b u t i o n  and s t a b i l i z a t i o n  p o l ic y  w ere a f f e c t e d  in  some o th e r  

f a s h io n .)

A f i n a l  c r i t i c i s m  o f Havem an's app roach  stem s from th e  in ­

d is p u ta b le  f a c t  t h a t  th e r e  a re  l i m i t a t i o n s  im posed on ta x a t io n  as a 

d e v ice  f o r  r e d i s t r i b u t i n g  incom e. As b o th  M arg lin  and Freeman p o in t  

o u t , p eo p le  do have p re fe re n c e s  ab o u t how income ought to  be t r a n s ­

f e r r e d .  As a  g e n e ra l  r u l e  t r a n s f e r s  t h a t  a re  o b scu red  from  p u b l ic  

v iew  te n d  to  be p r e f e r r e d  and g iv en  t h i s  g e n e ra l  s o c i a l  p re fe re n c e  

f o r  h id d en  s u b s id ie s  i t  i s  d i f f i c u l t  to  a rg u e  t h a t  th e r e  i s  a  c le a r  

and d i r e c t  co rresp o n d en ce  betw een ta x  r a t e s  and th e  s o c i a l  w e lfa re  

fu n c t io n .

B urton  W eisbrod has a ls o  c o n tr ib u te d  a  s tu d y  which exam ines

th e  p o s s i b i l i t i e s  of ta k in g  in to  acco u n t th e  r e d i s t r i b u t i v e  im pacts

33o f p u b l ic  p o l i c i e s .  W eisb ro d 's  s tu d y  i s  t h e o r e t i c a l  in  n a tu re

a lth o u g h  he does p ro v id e  some s u g g e s t iv e  e m p ir ic a l  e s t im a te s  in  an

e f f o r t  to  d em o n stra te  th e  p o t e n t i a l  w o rk a b i l i ty  o f  h i s  schem e.

W eisbrod d is c u s s e s  th e  need f o r  ta k in g  th e  r e d i s t r i b u t i v e  e f f e c t s

o f p u b l ic  program s in to  acco u n t and s u g g e s ts  two means th ro u g h  w hich

34t h i s  m igh t be acco m p lish ed . As a f i r s t  a p p ro x im a tio n  he recommends 

th e  developm ent o f  " s id e  d is p la y s "  coup led  w ith  t r a d i t i o n a l  b e n e f i t -  

c o s t  a n a ly s i s .  The s id e  d is p la y s  would i d e n t i f y  th e  in c id e n c e  o f

33B urton  A. W eisbrod , "Income R e d i s t r ib u t io n  E f f e c t s  and 
B e n e f it-C o s t A n a ly s is ,"  in  Problem s in  P u b lio  E xpen d itu re  A n a ly s is ,  
ed . by Samuel B. C hase, J r .  (W ashington , D .C .: The B rookings 
I n s t i t u t i o n ,  1968), pp . 177-209.

^ ^ Ib id .,  pp . 178-184.
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th e  b e n e f i t s  and have th e  m e r i t  th a t  th e y  a re  o p e r a t io n a l ly  w o rk ab le . 

W eisbrod re c o g n iz e s  th e  problem s in h e re n t  in  s e le c t in g  and s u b d iv id in g  

b e n e f ic ia r y  g ro u p s . He a l lu d e s  to  th e  f a c t  th a t  in fo rm a tio n  c o s ts  

a re  l i k e l y  to  be h ig h  and s u g g e s ts  t h a t  th e  number o f  g roups and 

s u b d iv is io n s  ought to  be a  fu n c t io n  o f in fo rm a tio n  c o s t s .  He p ro ­

p o ses  t h a t  a p p ro p r ia te  g ro u p in g s  m ight be made among income c l a s s e s ,

35age c la s s e s ,  ra c e s  and among g e o g ra p h ic a l a r e a s .

I t  i s  d i f f i c u l t  to  f a u l t  t h i s  su g g e s tio n  as f a r  as i t  g o es . 

P o l ic y  a n a ly s ts  would do w e l l  t o  i l lu m in a te  e x p l i c i t l y  th e  b e n e f ic ia r y  

groups o f g iv en  p u b l ic  p r o je c t s  and p ro g ram s. At a minimum, such a 

p ro ced u re  would te n d  to  a v e r t  th e  p re s e n t  p r a c t i c e  o f  d is g u is in g  th e  

a c tu a l  b e n e f i c i a r i e s  o f  many f e d e r a l  p rogram s. There a r e ,  how ever, 

two problem s w ith  t h i s  ap p ro ach . The f i r s t  stem s from W eisb rod’ s 

assum ption  th a t  c o s ts  o f program s a re  f in a n c e d  from g e n e ra l  rev en u es  

and th u s  program  c o s ts  can be n e g le c te d  in  th e  a n a ly s i s .  The weak­

n e ss e s  o f t h i s  assum ption  a re  a p p a re n t when i t  i s  remembered th a t  

many program s a r e  n o t f in a n c e d  from g e n e ra l  re v e n u e s . The F e d e ra l  

highway program  and c e r t a in  p o r t io n s  o f  th e  f e d e r a l  w a te r  r e s o u rc e s  

program s a re  exam ples. F u rth e rm o re , W eisbrod p ro v id e s  no e s t im a te s  

o f th e  in c id e n c e  of g e n e ra l  re v e n u e s . C o n seq u en tly , h i s  s id e  d is p la y  

m ethod f a i l s  to  ta k e  acco u n t o f  n e t  r e d i s t r i b u t i o n  e f f e c t s  and i t  i s  

th e  n e t  r e d i s t r i b u t i o n  e f f e c t s  r a t h e r  th a n  th e  g ro s s  e f f e c t s  t h a t  th e  

p o l ic y  a n a ly s t  i s  r e a l l y  in t e r e s t e d  i n .

p . 185.
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The second problem  w ith  th e  " s id e  d is p la y "  approach  i s  th a t  

i t  f a i l s  t o  i n t e g r a t e  th e  e f f ic ie n c y  and d i s t r i b u t i v e  f a c e t s  o f  w e lfa re  

econom ics. I t  was d e m o n stra ted  in  C hap ter 1 t h a t  d i s t i n c t i o n s  betw een 

e q u i ty  and e f f ic ie n c y  in  w e lfa re  econom ics would r e s u l t  in  m is le a d in g  

c o n c lu s io n s . W eisbrod re c o g n iz e s  t h i s  problem  b u t h i s  d is p la y  ap­

proach  m ere ly  s e rv e s  to  advance and prom ote th e  a r t i f i c i a l  d i s t i n c t i o n .

W eisb ro d 's  concern  o v e r th e  problem s in h e re n t  in  d is t in g u is h in g  

betw een e f f ic ie n c y  and e q u i ty  e f f e c t s  le a d  to  h is  second s u g g e s t io n .

He p ro p o ses  a s o c i a l  w e lfa re  f u n c t io n ,  w h ich , l ik e  F ree m a n 's , assum es 

t h a t  an i n d i v i d u a l 's  w e lfa re  i s  s o le ly  a fu n c tio n  o f  h is  own incom e.

He th e n  p ro p o ses  t h a t  w e ig h ts  sh o u ld  be a t ta c h e d  to  each  in d i v i d u a l 's  

income and s u g g e s ts  t h a t  th e  b e n e f i t s  o f  th e  p r o je c t  sh o u ld  e q u a l 

th e  sum o f th e  w eigh ted  changes in  th e  incomes o f th e  p r o je c t  bene­

f i c i a r i e s .  W eisbrod d e r iv e s  th e  w e ig h ts  by exam ining th e  b e n e f i t -  

c o s t  r a t i o s  o f p r o je c t s  l i s t e d  by p r i o r i t y  in  w hich th o se  p r o je c t s  

w ere s e le c te d  f o r  c o n s t r u c t io n .  Where p r o je c t s  o th e r  th an  th e  one 

w ith  th e  h ig h e s t  b e n e f i t - c o s t  r a t i o  were s e le c te d ,  W eisbrod a rgues 

t h a t  th e y  w ere presumed to  be a t  l e a s t  a s  good o r  b e t t e r  th an  th e  

p r o je c t  w ith  th e  h ig h e s t  b e n e f i t - c o s t  r a t i o .  The r e s id u a l  q u a n t i ty  

o f  b e n e f i t  r e q u ir e d  to  b r in g  th e  r a t i o  o f th e  p r o je c t  in  q u e s t io n  up 

to  th e  p o in t  where i t  exceeds th e  h ig h e s t  b e n e f i t - c o s t  r a t i o  a v a i l a b le  

IS a s c r ib e d  to  th e  d i s t r i b u t i o n  b e n e f i t s  and W eisbrod d ev e lo p s h is  

Income w e ig h ts  in  t h i s  f a s h io n .3* W eisbrod re c o g n ize s  t h a t  h i s  p ro ­

c ed u re  i s  f ro u g h t w ith  d i f f i c u l t i e s ,  among them th e  need f o r  th e  

36
I b i d . ,  pp . 193-194.
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number o f  p r o je c t s  and th e  number o f  b e n e f i c i a r i e s  to  be  e q u a l ( i f

th e y  a re  n o t e q u a l i t  i s  n o t  p o s s ib le  to  s o lv e  f o r  th e  w e ig h ts ) .

A d d i t io n a l ly ,  he  re c o g n iz e s  th e  d i f f i c u l t i e s  in h e re n t  in  id e n t i f y in g

p r o je c t  b e n e f i c i a r i e s .

W eisb ro d 's  p ro p o s a l has been c o g e n tly  c r i t i c i z e d  by R obert

Haveman and Ruth Mack and th e re  i s  no need  to  r e p e a t  t h e i r  c r i t i c i s m s  

37h e r e .  The p r i n c i p a l  sho rtco m in g s o f  th e  W eisbrod approach  l i e  in  

i t s  r e l i a n c e  on an e x p l i c i t l y  p o s i te d  s o c i a l  w e lfa re  fu n c tio n  and th e  

f a c t  t h a t  h i s  fu n c tio n  i s  developed  th ro u g h  an ear p o s t  a n a ly s is  o f  

how d e c is io n  m akers a c tu a l ly  behaved in  th e  p a s t .  A gain , i t  m ust be 

a rg u ed  th a t  w h ile  knowledge o f  p a s t  b e h a v io r  i s  u s e f u l  i t  does n o t 

p ro v id e  an ex a n te  g u id an ce  to  a n a ly s ts  and d e c is io n  m akers r e l a t i v e  

to  th e  income w e ig h ts  which sh o u ld  be a ss ig n e d  b e fo re  d e c is io n s  a re  

made.

The f i n a l  s tu d y  to  be rev iew ed  i s  th e  r e c e n t  work o f 
38W illiam  Neenan. The e sse n ce  o f N een an 's  approach  i s  to  assume th a t  

program  d e c is io n s  a re  made a g a in s t  a norm which r e q u i r e s  th e  e q u a tin g  

o f  m a rg in a l c o s ts  and m a rg in a l b e n e f i t s  o f  any g iv en  program . Neenan 

th e n  a s s e r t s  t h a t  any d e v ia t io n s  from  t h i s  e q u iv a len c y  has d i s t r i b u t i v e  

im p a c ts . These im p a c ts , he  a rg u e s , a re  n o t d e r iv e d  from any n o rm ativ e  

s ta n d a rd s  b u t a re  m ere ly  th e  de fa c to  v a lu e  judgm ents which a re  embedded

37 Samuel B. C hase , e d . , Problem s in  P u b lic  E xpen diture  
A n a ly s is  (W ashington , D . C . : The B rookings I n s t i t u t i o n ,  1968), pp . 
209-222.

38W illiam  B. N eenan, " D is t r ib u t io n  and E f f ic ie n c y  in  
B e n e f i t -C o s t  A n a ly s is ,"  The Canadian Jou rn a l o f  Econom ics, 2 (May, 
1 9 7 1 ), pp . 216-224.
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i n  p u b l ic  p o l ic y  d e c is io n s .  Neenan i s  c a r e f u l  n o t to  a t t r i b u t e  th e  

r e s id u a l  d i f f e r e n c e  betw een th e  m a rg in a l c o s t-m a rg in a l  b e n e f i t  e q u iv a ­

len cy  to  an e x p l i c i t  d e s i r e  on th e  p a r t  o f  p u b l ic  p o l ic y  m akers to  

r e d i s t r i b u t e  income. R a th e r , he  a rg u es  t h a t  no m a tte r  what th e  

m o tiv a tio n  f o r  app rov ing  a  program  w hich i s  n o t e f f i c i e n t ,  th e  in ­

e f f i c i e n t  a sp e c ts  have d i s t r i b u t i o n a l  conseq u en ces.

Neenan th e n  a n a ly z e s  e m p ir ic a l ly  th e  d i s t r i b u t i o n a l  conse­

quences o f  a tu b e r c u lo s i s  s c re e n in g  program  in  th e  S ta te  of M ichigan 

and d ev e lo p s  m a rg in a l r e d i s t r i b u t i o n  w e ig h ts . He exam ines g roups in  

d i f f e r e n t  g eo g rap h ic  a r e a s  b u t n o te s  t h a t  g ro u p in g  by r a c e ,  age o r  

income c l a s s i f i c a t i o n  m igh t be more i n t e r e s t i n g  o r  re le v a n t.® *

Through t h i s  schem e, Neenan i s  a b le  to  d is c o v e r  th e  i m p l i c i t  d o l l a r  

w e ig h ts  a ss ig n e d  to  th e  d o l l a r  o f  c o s t  and b e n e f i t  a s s o c ia te d  w ith  

p ro g ram s.

N eenan’s main c o n t r ib u t io n  i s  h i s  e x p l i c i t  r e c o g n it io n  th a t  

d o l l a r  c o s ts  and b e n e f i t s  c a r ry  im p l i c i t  d i s t r i b u t i o n a l  w e ig h ts  in  

d e c is io n  making w herever a d e c is io n  i s  made to  u n d e rta k e  a program  a t  

a l e v e l  where m a rg in a l c o s ts  do n o t e q u a l m a rg in a l b e n e f i t s .  An 

a d d i t io n a l  c o n tr ib u t io n  i s  to  be found in  th e  un iq u e  method w hich he 

p ro p o ses  fo r  uncovering  th e s e  w e ig h ts . Neenan a rg u e s , c o r r e c t ly ,  

t h a t  th e re  i s  no j u s t i f i c a t i o n  f o r  le a v in g  th e  im p l i c i t  w e lfa re  w e ig h ts  

h id d en  and th a t  th e re  does in d eed  e x i s t  a m ethodology f o r  u n co v erin g  

th o se  w e ig h ts  and u t i l i z i n g  them in  th e  e v a lu a t io n  of p rogram s.

p . 223.
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There a re  s e v e r a l  l im i ta t io n s  of N een an 's  ap p ro ach . F i r s t ,  

as w ith  many o f th e  o th e r  s t u d i e s ,  i t  i s  b a s i c a l l y  an ex p o s t  a n a ly s i s ,  

u s e f u l  d u rin g  p e r io d ic  and s y s te m a tic  e v a lu a t io n  o f  o n -g o in g  program s. 

Neenan f a i l s ,  how ever, to  p ro v id e  any s p e c i f i c  gu id an ce  r e l a t i v e  to  

th e  w e ig h ts  im p l i c i t  in  a l t e r n a t i v e  co u rses  o f a c t io n  ex a n te .

N een an 's  e m p ir ic a l  s tu d y  can a ls o  be c r i t i c i z e d  fo r  th e  a p p a re n tly  

a r b i t r a r y  ch o ice  o f  g ro u p in g s . T h is c r i t i c i s m  i s  somewhat muted by 

h i s  own re c o g n i t io n  th a t  d i f f e r e n t  ty p e s  o f g ro u p in g s  may be e q u a lly  

a p p r o p r ia te .  A f i n a l  c r i t i c i s m  in v o lv e s  th e  r e s id u a l  approach  to  

d e te rm in in g  w e lfa re  w e ig h ts . W hile Neenan ta k e s  c a re  n o t to  a t t r i b u t e  

th e  r e s id u a l  to  e x p l i c i t  d e c is io n s  r e l a t i v e  to  income r e d i s t r i b u t i o n ,  

he i s  n o t so  c a r e f u l  w ith  h is  assum ption  th a t  th e  program  d e s ig n  w i l l  

be  gu id ed  by th e  m a rg in a l c o n d itio n  i f  o th e r  th in g s  a re  e q u a l. P a r­

t i c u l a r l y ,  in  th e  h e a l th  c a re  a re a  where b e n e f i t - c o s t  a n a ly s is  (o r 

even econom ic a n a ly s is  o f any s o r t )  has n o t been  t r a d i t i o n a l ,  i t  i s  

d i f f i c u l t  to  see  how a d m in is t r a to r s  cou ld  p o s s ib ly  be aware o r  even 

i n t e r e s t e d  in  m a rg in a l c o n d i t io n s .  T h is i s  e s p e c ia l l y  so in  view  o f 

th e  f a c t  t h a t  th e  c o n v e n tio n a l "econom ics" a p p lie d  by n o n -eco n o m ists

to  m ed ica l c a re  re v o lv e s  around th e  n o tio n  th a t  i t  i s  w orth  any p r i c e

40to  save  a l i f e  o r  reduce  i l l n e s s .

For an example o f t h i s  ty p e  o f  th in k in g  s e e :  L e s l ie
Cham bers, " C la s s i f i c a t i o n  and E x ten t o f A ir P o l lu t io n  P ro b lem s,"  
A tr  P o l lu t io n ,  V ol. 1 , ed . by A rth u r S te m  (New York: Academic 
P r e s s ,  1962) , p . 21.
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There a r e ,  o f  c o u rs e , a number o f o th e r  works d e a lin g  w ith

41th e  income r e d i s t r i b u t i o n  a s p e c ts  of p u b lic  e x p e n d i tu re s .  However, 

th o s e  d is c u s s e d  so f a r  in  t h i s  c h a p te r  p re s e n t  a r e p r e s e n ta t iv e  sam ple 

o f th e  ran g e  o f app roaches and problem s a s s o c ia te d  w ith  th e  v a r io u s  

ap p ro ach es . Two m ajo r problem s seem m a n ife s t  th ro u g h o u t m ost o f th e  

w ork. The f i r s t  i s  th e  u se  o f  a s o c i a l  w e lfa re  f u n c t io n .  As n o ted  

e a r l i e r  s o c i a l  w e lfa re  fu n c tio n s  a re  u s e f u l  a b s t r a c t io n s  f o r  t h e o r e t i c a l  

work b u t th e  b a r r i e r s  to  e s ta b lis h m e n t o f s o c ia l  w e lfa re  fu n c tio n s  fo r  

u se  by p o l ic y  m akers a re  so  la rg e  a s  to  make any e x p e c ta t io n  t h a t  such 

a fu n c t io n  w i l l  be a v a i l a b le  to  d e c is io n  m akers u n r e a l i s t i c .

The second m ajo r problem  stem s from th e  f a c t  t h a t  m ost o f th e  

su g g es te d  app ro ach es  and e m p ir ic a l  a n a ly se s  a re  ex p o s t  in  n a tu r e .

W hile ex p o s t  a n a ly se s  have t h e i r  u s e s ,  w hat i s  r e a l l y  needed a re  

m ethods whereby income d i s t r i b u t i o n  w eig^u? can be acco u n ted  f o r  d u rin g  

th e  d e c is io n  making p ro c e s s .  The n e x t c h a p te r  c o n s id e rs  a method 

whereby income r e d i s t r i b u t i o n  r e s u l t i n g  from f e d e r a l  in v e s tm en t d e c i ­

s io n s  can be e x p l i c i t l y  i d e n t i f i e d  and u t i l i z e d  i n  th e  d e c is io n  making 

p ro c e s s . Through th e  u se  o f  t h i s  m ethodology d e c is io n  m akers a t  a l l  

le v e l s  can ta k e  accoun t o f  income r e d i s t r i b u t i o n  consequences p r io r  

to  th e  tim e a commitment i s  made to  p ro v id e  th e  b e n e f i t s  and in c u r  

th e  c o s ts .

See f o r  exam ple: James L. D oug las, "A Case Study in  Income
R e d is t r ib u t io n  from R ese rv o ir C o n s tru c tio -  " Viatev R esources R esearch ,
4 (Ju n e , 196 8 ), pp . 499-506; B urton  A. W eisbrod and W. Lee H ansen,
"An Incom e-N et Worth Approach to  M easuring Economic W e lfa re ,"  American 
Econanic R eview , 58 (December, 1968), pp . 1315-1329; A rth u r M aass, 
" B e n e f it-C o s t A n a ly s is :  I t s  R elevance to  P u b lic  In v es tm en t D e c is io n s ,"
Q u a rterly  Jou rn a l o f  Econom ics, LXXX (May, 19 6 6 ), pp . 208-226; R obert 
Haveman, " B e n e f i t-C o s t  A n a ly s is :  I t s  R elevance to  P u b lic  In v es tm en t
D e c is io n s : Comment," Q u a rter ly  Jou rn a l o f  Econom ics, LXXXI (November, 
1 9 6 7 ), pp . 695-699; A rth u r M aass, " B e n e f i t-C o s t  A n a ly s is :  I t s  R e le ­
vance to  P u b l ic  In v es tm en t D e c is io n s : R ep ly ,"  Q u a rte r ly  Journal o f  
Econom ies, LXXXI (November, 1 9 6 7 ), pp . 700-702.



CHAPTER 3 

ACCOUNTING FOR INCOME DISTRIBUTION

The l a s t  c h a p te r  in d ic a te d  th a t  m ost work done on th e  income 

d i s t r i b u t i o n  and r e d i s t r i b u t i o n  a sp e c ts  o f  p u b l ic  e x p e n d itu re s  con­

ta in e d  a t  l e a s t  one o f  two p o t e n t i a l l y  s e r io u s  sh o rtco m in g s . One was 

th e  u se  o f  a s o c i a l  w e lfa re  fu n c tio n  w hich , w h ile  p e rh ap s a u s e f u l  

t h e o r e t i c a l  a b s t r a c t i o n ,  i s  s im ply  u n a v a ila b le  to  d e c is io n -m a k e rs . A 

second  stemmed from th e  f a c t  t h a t  th e  a n a ly se s  were ex p o s t  in  n a tu r e .  

I t  was argued th a t  w h ile  ex p o s t  a n a ly s e s  a re  u s e f u l  some way m ust be 

found to  ta k e  acco u n t of income d i s t r i b u t i o n  im pacts b e fo re  re s o u rc e s  

a re  com m itted to  a g iv en  program  or p r o j e c t .  Only in  t h i s  way can 

income d i s t r i b u t i o n  become an e f f e c t iv e  c r i t e r i o n  f o r  u se  in  a l lo c a t in g  

s c a rc e  re s o u rc e s  among com peting program s and p r o j e c t s .  The pu rpose  

o f t h i s  c h a p te r  i s  to  p ropose  and d e s c r ib e  a m e th o d o lo g ic a l p ro ced u re  

w hich i s  d e sig n ed  to  overcome bo th  sh o rtco m in g s . I f  im plem ented , t h i s  

p ro ced u re  w i l l  en ab le  d ec is io n -m ak e rs  to  examine r e d i s t r i b u t i v e  e f f e c t s  

ex a n te  and to  c o n s id e r  e x p l i c i t l y  some of th e  v a lu e  judgm ents which 

a re  in h e re n t  in  a l t e r n a t i v e  re s o u rc e  a l l o c a t io n  schem es.

The f i r s t  s e c t io n  o f th e  c h a p te r  w i l l  develop  a p ro ced u re  f o r  

^ '^ s ly z in g  ex  a n te  th e  d i s t r i b u t i o n a l  im pacts  of p u b l ic  program s o r 

p r o j e c t s .  The second  s e c t io n  w i l l  d is c u s s  a l t e r n a t i v e  c r i t e r i a  w hich 

m ig h t be  used  to  i n t e r p r e t  and e v a lu a te  th e  d i s t r i b u t i o n a l  im p ac ts .

The t h i r d  s e c t io n  w i l l  d is c u s s  p o t e n t i a l  problem s which w i l l  h av e  to

42
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be faced  in  th e  a p p l i c a t io n  o f th e  m ethodology and i n t e r p r e t i v e  c r i ­

t e r i a .  However, i t  w i l l  be argued  in  t h i s  s e c t io n  t h a t  th e  m ethods 

a re  im plem entab le  and r e p r e s e n t  a good f i r s t  ap p ro x im a tio n  f o r  d e a lin g  

w ith  th e  income r e d i s t r i b u t i o n  consequences o f c e r t a i n  p u b l ic  a c t i v i t i e s ,

Ex Ante Model

One p u b lish e d  work which p u rp o r ts  to  ta k e  acco u n t o f r e d i s t r i ­

b u t iv e  e f f e c t s  stemming from  f e d e r a l  in v es tm en t ex an te  i s  t h a t  of 

K a l te r  and S te v e n s .^  K a l te r  and S tevens d evelop  two e q u a tio n s  which 

a re  d e s ig n e d  to  acco u n t fo r  th e  in c id e n c e  o f n e t  b e n e f i t s  from f e d e r a l  

in v e s tm en ts  to  i d e n t i f i a b l e  groups or in d iv id u a ls  depending  upon

w hether th e  r e d i s t r i b u t i v e  e f f e c t s  a r e  an a ly zed  from a n a t io n a l  o r  
2

r e g io n a l  s ta n c e .  The a u th o rs  a rg u e  t h a t :

Income d i s t r i b u t i o n  i s  changed by f e d e r a l  re s o u rc e  in v e s tm en ts  
w henever th e  d i s t r i b u t i o n  o f  p r o je c t  n e t  b e n e f i t s  i s  non p ro ­
p o r t i o n a l  to  th e  income d i s t r i b u t i o n  ex p ec ted  to  occur w ith o u t 
th e  p r o je c t  in  q u e s t io n .3

U n fo r tu n a te ly  th e  accom panying n a r r a t i v e  and m a th em atica l 

fo rm u la tio n s  c o n ta in  a number o f e r r o r s .  These e r r o r s  w i l l  be c o r­

r e c te d  h e re  and th e  r e s u l t i n g  fo rm u la t io n  w i l l  su b se q u e n tly  be 

u t i l i z e d  to  p r e d ic t  income r e d i s t r i b u t i o n  im p a c ts .

R obert J .  K a l te r  and Thomas H. S te v e n s , "R esource  In v e s tm e n t, 
Im pact D i s t r ib u t io n  and E v a lu a tio n  C o n ce p ts ,"  American Journal o f  
A g r ic u l tu r a l  Econom ics, 53 (May, 1 9 7 1 ), pp . 206-215.

^ I b id . ,  p . 209.

^ I b id . ,  p . 207.
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The e x p o s i t io n  and c r i t i q u e  o f  th e  K a lte r -S te v e n s  m odel can 

be f a c i l i t a t e d  by c o n s id e r in g  th e  fo llo w in g  e q u a tio n s  which r e p r e s e n t  

s im p l i f i c a t io n s  o f  th e  e q u a tio n s  a c tu a l ly  d eveloped  by th e  a u th o r s .

The e q u a tio n s  w i l l  o r d in a r i l y  be e x p re sse d  in  p re s e n t  v a lu e  te rm s .

The p r e s e n t  v a lu e  e x p re s s io n s  have been  o m itted  h e re  in  th e  i n t e r e s t s  

o f  c l a r i t y .  C onsider f i r s t  th e  b a s ic  i d e n t i t y :

1) NBj = GBj - Cj

w here

NBj = n e t  b e n e f i t s  to  c la s s  j .

GBj = g ro s s  b e n e f i t s  to  c la s s  j .

Cj = c o s ts  to  c la s s  j .

K a l te r  and S tevens f in d  i t  u s e f u l  to  b re a k  up th e  c o s t  components as 

d e p ic te d  in  th e  fo llo w in g  e q u a tio n :

2) Cj = ( Z .  +  Rj +  0 ) 

w here

Z = p o r t io n  o f ta x  payment by c la s s  j  th a t  i s  a l lo c a te d  
to  developm ent o f  th e  p r o je c t  o r program .

R, = d i r e c t  re im bursem ent o r repaym ent by c la s s  j  to  th e  
 ̂ governm ent.

Oj = o p e ra t io n  and m ain ten an ce  c o s ts  to  c l a s s  j .

They th e n  in tro d u c e  th e  co n cep t o f  th e  "re im bursem ent a d ju s tm e n t."  

Here th ey  a rgue  t h a t  th e  d i f f e r e n c e  betw een th e  a c tu a l  repaym ent o r 

reim bursem ent by c la s s  j  and th e  re im bursem ent t h a t  c la s s  j  would have 

p a id  had t h a t  re im bursem ent been  p ro p o r t io n a te  to  th e  ta x  s t r u c tu r e  

r e p r e s e n ts  a r e d i s t r i b u t i o n  o f  income and m ust be  acco u n ted  f o r .  The 

fo llo w in g  e q u a tio n  d e p ic t s  th e  fa s h io n  in  which th ey  acco u n t f o r  th e  

re im bursem en t a d ju s tm e n t.
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3)  NBj = GB^ -  [Zj  +  (Aj -  P j )  +  O J  

where

Aj = th e  a c tu a l  reim bursem ent o r  repaym ent by c la s s  j .

P = th e  re im bursem en t or repaym ent t h a t  would be made 
by c la s s  j  had th e  repaym ent sch e d u le  been  p ro p o r­
t i o n a t e  to  th e  a p p ro p r ia te  ta x  s t r u c t u r e .

S e v e ra l d i f f i c u l t i e s  a re  im m edia te ly  a p p a re n t. F i r s t ,  an 

e r r o r  a r i s e s  from th e  a u th o r s ' assum ption  th a t  an n u al o p e ra tin g  

and m ain tenance  c o s ts  w i l l  e i t h e r  be p a id  f o r  by th e  p r o je c t  bene­

f i c i a r i e s  in  f u l l  o r w i l l  be co m p le te ly  p a id  by th e  governm ent b u t 

th e y  conclude  th a t  th e  r e s u l t s  o f  th e  a n a ly s is  w i l l  n o t be a f f e c te d  by 

e i t h e r  a ssu m p tio n . I t  seems c le a r  t h a t  n e t  b e n e f i t s  to  a g iv en  group 

s m a lle r  th e  g r e a te r  th e  amount o f o p e ra t io n  and m ain tenance  

c o s ts  which a re  a ss ig n ed  to  t h a t  g ro u p . I t  i s  a ls o  t r u e  t h a t  th e  

p ro p o r t io n  o f o p e ra t io n  and m ain tenance  c o s ts  bo rne  d i r e c t l y  by p r o je c t  

b e n e f i c i a r i e s  v a r ie s  w id e ly  betw een p r o j e c t s .  C o n seq u en tly , th e r e  i s  

no re a so n  why o p e ra tio n  and m ain tenance  c o s ts  shou ld  be c o n c e p tu a lly  

f i r e n t  from o th e r  ty p e s  o f c o s t s .  I f  th ey  a re  borne  d i r e c t l y  by 

p r o je c t  b e n e f i c i a r i e s  th ey  sh o u ld  be s u b je c te d  to  th e  same s o r t s  o f 

a n a ly se s  a s  o th e r  ty p e s  o f re im b u rsa b le  c o s t s .  T h e re fo re , e q u a tio n  3) 

m ust f i r s t  be m o d ified  to  ta k e  accoun t o f  t h i s  f a c t .  The 0^ term  i s  

dropped o u t and re im b u rsa b le  o p e ra t io n  and m ain tenance  c o s ts  a re  in ­

c luded  in  th e  A  ̂ term  w h ile  th e  n o n -re im b u rsa b le  c o s ts  w i l l  be in c lu d e d  

in  th e  Z  ̂ te rm .

A second  problem  stem s from a m is s p e c i f ic a t io n  o f th e  c o s t  

term s in  e q u a tio n  3 ) .  T h is e q u a tio n  s u g g e s ts  t h a t  th e  c o s ts  b o rn e  by 

an In d iv id u a l  o r  c l a s s ,  j ,  amount to  th e  a d d i t io n a l  ta x  c o s t  a t t r i b u t e d
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t o  th e  p r o j e c t  (assuming a f l e x i b l e  b udge t)  p lu s  th e  re im bursem ent 

c o s t  minus th e  re im bursem ent or repayment t h a t  would have been  made 

had th e  repayment s ch e d u le  been p r o p o r t io n a l  to  th e  " a p p r o p r ia t e "  tax  

s t r u c t u r e .  This  m i s s p e c i f i e s  t h e  c o s t s  b ecau se  in d i v i d u a l  o r  c l a s s  j  

a c t u a l l y  pays th e  tax  c o s t s  a l l o c a b l e  to  th e  p r o j e c t  and th e  re im b u rs e ­

ment c o s t s ,  i f  any. As a consequence e q u a t io n  3) must be c o r r e c t e d  

as fo l lo w s  t o  t a k e  accoun t o f  th e  two e r r o r s  a l lu d e d  to  so  f a r .

4)  NBj = GBj -  [Zj +  Aj +  (Aj -  P ^ ) ]

A l l  term s a re  th e  same as p r e v io u s ly  d e f in e d  ex ce p t  t h a t  Â  in c lu d e s

th e  re im b u rsa b le  o p e r a t io n  and m ain tenance  c o s t s  and Z. in c lu d e s  th e

n o n -re im b u rsa b le  o p e ra t io n  and m ain tenance  c o s t s .

The need f o r  adding th e  a d d i t i o n a l  Â  term  can be dem o n stra ted  

q u i t e  e a s i l y  by r e f e r e n c e  to  th e  fo l lo w in g  example. C onsider a p r o j e c t  

which c o s t s  $10,000 and y i e l d s  $11,000 in  b e n e f i t s .  Suppose th e  p ro ­

j e c t  i s  c o n s t r u c te d  in  a co u n try  which i s  in h a b i te d  by on ly  t h r e e  

peo p le  ( j  = c , d , e ) .  The a l l o c a t i o n  o f  g ro s s  b e n e f i t s  and th e  re im ­

bursem ent scheme a re  e n t i r e l y  a r b i t r a r y  b u t t h i s  makes no d i f f e r e n c e  

bhe fo l lo w in g  a n a l y s i s .  I f  e q u a t io n  3) from K a l te r - S te v e n s  i s  

m o d if ied  on ly  to  th e  e x te n t  o f  removing th e  0^ term  th e  r e s u l t s  d e ­

p ic te d  in  Table  1 w i l l  o b t a in .  I f ,  on t h e  o th e r  hand th e  m o d if ied  

e q u a t io n  4) i s  u t i l i z e d  the  r e s u l t s  in  Tab le  2 w i l l  o b ta in .

Table  1 i n d i c a t e s  t h a t  i f  t h e  o r i g i n a l  K a l te r - S te v e n s  fo rm ula ­

t i o n  i s  u se d ,  th e  n e t  b e n e f i t s  of th e  p r o j e c t  w i l l  v a ry  w i th  th e  amount 

of re im bursem en t.  T h is  i s  im p la u s ib le  enough s in c e  th e  n e t  b e n e f i t s  

always be $1,000 b u t  th e  K a l te r -S te v e n s  e q u a t io n  y i e l d s  an even
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T able  1

D i s t r i b u t i o n  o f  Net B e n e f i t s  Using K a l te r -S te v e n s  E q u a tio n  
H y p o th e t ic a l  P r o j e c t ;  T o ta l  B e n e f i t s  = $11,000

T o ta l Costs = $10,000

M arg in a l  Tax R ates Reimbursement Schedule*

c = 20% 
d = 30% 
e  = 50%

c = $ 5 ,000 
d = $ 3 ,000 
e = $ 2 ,000 

*Assuming a l l  c o s t s  a r e  f u l l y  
re im b u rsa b le

Case 1; 100% Reimbursement

NB.
J

GB.
]

-  [Zj +  A. -
' j  :

NB = $ 1 ,000 = c $ 4,000 -  [0 + $5,000 - $2,000]
NB  ̂ = 2 ,000 = 2,000 -  [0 + 3 ,000 - 3 ,000]
NB = 8,000 = e — *----- 5,000 -  [0 + 2 ,000 - 5,000]

NB * $11,000 
j

Case 2: 50% Reimbursement

NB.
J

GB.
J ■  '^3 + ' ' j -  ' j  ]

NB = $ 1,500 = c $ 4 ,000 -  [$1,000 + $2,500 -  $1,000]
NB, = 500 = d 2,000 -  [ 1 ,500 + 1,500 -  1,500]
NB = 4,000 = e — '----- 5 ,000 -  [ 2 ,500 + 1 ,000 -  2 ,500]

NBj = $6,000

Case 3 : No Reimbursement

NB.
J

GB. -  [ z .  + A.
] J -  ' j  ]

NB^ = $ 2 ,000 = $ 4 ,000 -  [$2,000 + 0 0 ]
NBj = -1 ,0 0 0  = 2,000 -  [ 3 ,000  + 0 0 ]
NB = 0 = 5,000 -  [ 5 ,000 + 0 0 ]

NBj = $ 1,000
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T able  2

D i s t r i b u t i o n  o f Net B e n e f i t s  Using C o rre c ted  E q u a tio n  
H y p o th e t ic a l  P r o j e c t :  T o ta l  B e n e f i t s  = $11,000

T o ta l  C osts  = $10,000

M arg inal Tax R ates Reimbursement: Schedule*

c = 20% 
d » 30% 
e = 50%

c = $ 5,000 
d -  $ 3 ,000 
e = $ 2 ,000 

^Assuming a l l  c o s t s  a r e  f u l l y  
re im b u rsa b le

Case 1: 100% Reimbursement

NBj = GB,
] [ Zj +

' j  + ( Aj -  Pj )1

NBc = $ -4 ,000 $ 4 ,000  - [ 0 + $5,000 + ($ 5 ,0 0 0 -$ 2 ,0 0 0 )]
= -1 ,0 0 0 2,000 - [ 0 + 3 ,000 + ( 3 ,0 0 0 -  3 ,0 0 0 )]

NBe 6.000 = 5,000  - [ 0 + 2 ,000  + ( 2 ,0 0 0 -  5 ,0 0 0 )]

" ' j = $ 1 ,000

Case 2: 50% Reimbursement

NBj = GBj — [ z .  + Aj + (
" j  -  ' j

NBc = $ 1,000 = $ 4,000 - [$1 ,000  +  $2,500 + ($ 2 ,5 0 0 -$ l ,0 0 0 ) ]
NB.d -1 ,0 0 0 = 2,000 - [ 1 ,500 + 1 ,500  + ( 1 ,5 0 0 -  1 ,5 0 0 )]
NBe 3,000 = 5,000 - [ 2 ,500  + 1 ,000  + ( 1 ,0 0 0 -  2 ,500 )]

NBj = $ 1,000

Case 3 : No Reimbursement

NBj GBj [ Zj +
" j  -  ' j ) ]

NBc = $ 2 ,000 $ 4 ,000 - [$2 ,000  + 0 + ( 0 -  0 )]
NB,d = -1 ,0 0 0 2,000 - [ 3 ,000  + 0 + ( 0 -  0 ) ]
NBe 0 5 ,000 - [ 5 ,000  + 0 + ( 0 -  0 )]

= $ 1 ,000



49

more im p la u s ib le  r e s u l t  in  t h a t  i t  shows t h a t  th e  g r e a t e r  th e  t o t a l  

re im bursem ent r e q u i r e d ,  th e  g r e a t e r  th e  n e t  b e n e f i t s .  C onseq u en tly ,  

th e  o r i g i n a l  K a l t e r  S tevens  e q u a t io n  (e q u a t io n  3) must be  r e j e c t e d  and 

r e fo rm u la te d  to  c o r r e c t  t h e  c o n c e p tu a l  e r r o r s .

T ab le  2 i s  b ased  on th e  c o r r e c t e d  K a l te r -S te v e n s  e q u a t io n  

(e q u a t io n  4) and d e m o n s tra te s  t h a t  th e  t o t a l  amount o f  re im bursem ent 

a f f e c t s  th e  d i s t r i b u t i o n  of th e  n e t  b e n e f i t s  among th e  t h r e e  members 

of s o c i e t y  b u t  does n o t  a f f e c t  th e  n e t  b e n e f i t s .  Thus i t  can be seen  

t h a t  th e  c o r r e c t e d  e q u a t io n  i s  n o t  on ly  c o n c e p tu a l ly  c o r r e c t  b u t  

produces  p l a u s i b l e  r e s u l t s  under c o n d i t io n s  o f  v a ry in g  d eg re e s  o f  

re im b u rsem en t.

A t h i r d  problem in  th e  K a l te r -S te v e n s  model i s  a t t r i b u t a b l e  to  

th e  f a i l u r e  t o  accoun t e x p l i c i t l y  f o r  th e  income d i s t r i b u t i o n s  which 

would p r e v a i l  in  th e  absence  o f  t h e  p r o j e c t  in  q u e s t io n .  K a l t e r -  

S tevens  assume t h a t  i n  th e  absence  o f  t h e  in v es tm en t income d i s t r i b u ­

t i o n  w i l l  rem ain c o n s ta n t .  In  o rd e r  t o  make th e  model co m p le te ly  

g e n e r a l ,  i t  i s  n e c e s s a ry  to  add an e x p re s s io n  which w i l l  e n a b le  th e  

a n a l y s t  to  n e t  g ro s s  b e n e f i t s  and t o t a l  c o s t s  a g a i n s t  th e  b e n e f i t s  

and c o s t s  which would be ex p ec ted  t o  p r e v a i l  i n  th e  absence  of th e  

in v es tm en t in  q u e s t i o n .  E q u a tio n  5) accom plishes  t h i s  by e x p l i c i t l y  

a cc o u n t in g  f o r  th e  income d i s t r i b u t i o n  exp ec ted  to  p r e v a i l  i n  t h e  

absence  o f  th e  p r o j e c t .
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5) NBj .  GBj -  [Z j  +  Aj +  (A j -  P j ) l  -  [GBj -  Z j  -  Cj _ J

where

NBj = n e t  b e n e f i t s  a c c ru in g  to  group j .

GB. = g ro s s  b e n e f i t s  a c c ru in g  to  group j  w ith  th e  p r o j e c t  
 ̂ o r  in v e s tm e n t .

Z. = p o r t i o n  of ta x  payment by group j  t h a t  i s  a l l o c a t e d  to
 ̂developm ent and o p e r a t io n  of t h e  p r o j e c t  o r  program .

Aj = a c t u a l  re im bursem ent o r  repayment by c l a s s  j .

P , = th e  re im bursem ent o r  repaym ent t h a t  would be made by 
group j  had t h e  repaym ent been  p r o p o r t io n a l  to  
th e  a p p r o p r i a t e  ta x  s t r u c t u r e .

GB. = g ro s s  b e n e f i t s  a c c ru in g  to  group j  w i th o u t  th e  p r o j e c t  
^ ’ or program

Z = p o r t i o n  o f  ta x  payment by g roup ; t h a t  would a cc ru e  
i n  t h e  absence  o f  t h e  p r o j e c t  o r  program.

C. = u n s p e c i f i e d  c o s t  term  a c c ru in g  t o  group j  w i th o u t  th e
'  p r o j e c t  o r  program.

I t  i s  im p o r ta n t  t o  r e c o g n iz e  t h a t  in  many c a se s  th e  "w ith o u t

in v es tm en t"  e x p re s s io n  w i l l  be z e r o .  S t i l l  t h e r e  may be c a se s  where 

a d d i t i o n a l  b e n e f i t s ,  t a x e s  a n d /o r  c o s t s  w i l l  be in c u r r e d  in  th e  " w ith ­

ou t"  case  and th e s e  c o s t s  and b e n e f i t s  m ust be accoun ted  f o r .

E q u a tio n  5) i s  now a p e r f e c t l y  a c c e p ta b le  i d e n t i t y  f o r  u se  in  a cco u n t in g  

f o r  income r e d i s t r i b u t i o n  im pacts  p ro v id e d  one a c c e p ts  th e  K a l t e r -  

S tevens  c r i t e r i o n  t h a t  income d i s t r i b u t i o n a l  n e u t r a l i t y  can  be d e f in e d  

w ith  r e f e r e n c e  to  th e  " a p p r o p r ia t e "  ta x  s t r u c t u r e .

A f o u r th  d i f f i c u l t y  w ith  t h e  K a l te r -S te v e n s  c o n t r i b u t i o n  stem s 

from t h e i r  f a i l u r e  to  e l a b o r a t e  more f u l l y  on one o f  th e  a ssu m p tio n s .

The n e c e s s i t y  of a cc o u n t in g  fo r  th e  Zj term on ly  a r i s e s  when th e  

f e d e r a l  budget i s  c o m p le te ly  f l e x i b l e .  The K a l te r -S te v e n s  a r t i c l e
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Im p l ie s  t h a t  t h e  d e c i s io n  t o  u n d e r ta k e  a g iv e n  in v e s tm en t  i s  an a l l  

o r  n o th in g  d e c i s io n .  That i s ,  i f  th e  f e d e r a l  government d e c id e s  n o t  

to  i n v e s t  in  t h e  p r o j e c t  in  q u e s t i o n ,  t o t a l  f e d e r a l  e x p e n d i tu re s  w i l l  

r e f l e c t  t h a t  d e c i s io n  and be reduced  by e x a c t ly  t h a t  amount. However, 

i t  i s  w e l l  known t h a t  th e  d e c i s io n  to  i n v e s t  or no t to  in v e s t  in  a 

f e d e r a l  p r o j e c t  has  l i t t l e  o r  no e f f e c t  on th e  f e d e r a l  budget f o r  

g iv e n  e x p e n d i tu re  c a t e g o r i e s  in  any one budget y e a r .  Given th e  f a c t  

t h a t  t h e r e  a re  u s u a l l y  many more p r o j e c t s  a v a i l a b l e  th a n  can be funded 

from th e  l im i t e d  budget i t  seems u n r e a l i s t i c  to  assume t h a t  a  d e c i s io n  

to  in v e s t  o r  n o t  to  i n v e s t  in  any one p r o j e c t  w i l l  a f f e c t  th e  expen­

d i t u r e  t o t a l  o f  t h a t  b u d g e t .  The O f f ic e  o f  Management and Budget p ro ­

v id e s  each agency head w ith  a "mark" or c e i l i n g  to  be used  in  b u d g e ta ry  

p la n n in g  f o r  each  f i s c a l  y e a r .  The e x i s t e n c e  o f  marks o r  c e i l i n g s  

im p l ie s  a  v e ry  r i g i d  budge t c o n s t r a i n t .  T h e r e f o r e ,  i t  i s  a p p r o p r i a t e  

to  argue  t h a t  a budget c o n s t r a i n t  does e x i s t  and th e  ta x e s  which 

peo p le  pay a re  n o t  a t  a l l  a f f e c t e d  by d e c i s io n s  to  u n d e r ta k e  a p a r ­

t i c u l a r  f e d e r a l  in v e s tm e n t .  I f  in v es tm en t in  one p r o j e c t  i s  r e j e c t e d  

then  th e  funds w i l l  be p u t  i n t o  an a l t e r n a t i v e  p r o j e c t  and th e r e  w i l l  

be no ta x  im pac t.  K a l t e r  and S tevens re c o g n iz e  t h i s  p o in t  b u t  they

r e l e g a t e  i t  to  a f o o tn o te  im ply ing  t h a t  i t  i s  som ething o f  a s p e c i a l  
4

c a s e .  I t  would have been  more a c c u r a te  to  p o in t  ou t t h a t  t a x e s  a r e  

n o t  a f f e c t e d  by th e  d e c i s io n  to  a g iv en  p r o j e c t  ex cep t  a t  h ig h e r  

d e c i s io n  making l e v e l s  where th e  u l t i m a t e  t o t a l s  fo r  t h e  b u d g e ts  o r  

a g e n c ie s  a re  d e c id e d .

^ T b id ., p .  207n.
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As a consequence , e q u a t io n  5) w i l l ,  in  most c a s e s ,  be m o d if ied  

as fo l lo w s .  Both th e  and th e  Z^ ^  term s w i l l  be eq u a l  to  z e r o .  I f  

i t  i s  found t h a t  th e  C and the  GB terms a r e  a l s o  ze ro  e q u a t io n  5)
J J 9 ^

can be s i m p l i f i e d  as fo l lo w s :

6) NB. = GB. -  [A. + (A. -  P . ) ]
]  ]  ]  ]  J

I t  sh o u ld  be un d e rs to o d  t h a t  th e  no rm a tiv e  re im bursem ent ad­

ju s tm e n t  (A. -  P j )  i s  a p p r o p r ia te  on ly  in  th o s e  ca se s  in  which the  

re im bursem ent i s  charged as a f l a t  c o s t  a g a i n s t  a l l  p a r t i c i p a n t s  r a t h e r  

than  as a v a r i a b l e  charge  p e r  u n i t  o f  o u tp u t .  In  th e  f i r s t  c a se  the  

m a rg in a l  c o s t  pe r  u n i t  o f  o u tp u t  i s  zero  whereas in  th e  second th e  

re im bursem ent by th e  u s e r  depends e n t i r e l y  on th e  q u a n t i ty  which he 

consumes.

A f i n a l  d i f f i c u l t y ,  and perhaps  the. p r i n c i p a l  sh o r tco m in g , in  

th e  K a l te r -S te v e n s  c o n t r i b u t io n  i s  t h e i r  f a i l u r e  to  be e x p l i c i t  about 

th e  no rm ative  n a tu r e  o f  any d e f i n i t i o n  o f  d i s t r i b u t i o n a l  n e u t r a l i t y .

The a u th o rs  p o s i t e d  th e  d e f i n i t i o n  c i t e d  e a r l i e r  i n  t h i s  s e c t i o n  as th e

d e f i n i t i o n  of d i s t r i b u t i o n a l  n e u t r a l i t y .  However, they  f a i l e d  to  p o in t  

ou t t h a t  th e  d e f i n i t i o n  of d i s t r i b u t i o n a l  n e u t r a l i t y  i s  i t s e l f  a v a lu e  

judgm ent. There a re  a number of d e f i n i t i o n s  o f  d i s t r i b u t i o n a l  n e u t r a l i t y  

which m ight be u t i l i z e d .  In  view of th e  no rm a tiv e  n a tu r e  of th e s e  

d e f i n i t i o n s  i t  would appea r  u s e f u l  to  develop  a number o f  such d e f i n i ­

t i o n s  and th e n  to  examine r e d i s t r i b u t i v e  consequences i n  l i g h t  of th e s e  

a l t e r n a t i v e  d e f i n i t i o n s  of n e u t r a l i t y .  I n t e r p r e t i n g  r e d i s t r i b u t i v e  

d a ta  a g a in s t  a v a r i e t y  o f  c r i t e r i a  f o r  d i s t r i b u t i o n a l  n e u t r a l i t y  appears  

t o  be w a rra n ted  n o t  only  in  view o f  th e  no rm a tive  n a tu r e  of th o s e  c r i ­

t e r i a  b u t  a l so  b ecau se  th e  c r i t e r i a  do have p o s i t i v e  im p l i c a t i o n s .  The 

n e x t  s e c t i o n  w i l l  d i s c u s s  a number o f  c r i t e r i a  f o r  d i s t r i b u t i o n a l  

n e u t r a l i t y  and su g g es t  how each may be u s e f u l  in  i n t e r p r e t i n g  and 

e v a lu a t in g  in fo rm a t io n  on income d i s t r i b u t i o n .
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D is tr ib u t io n a l  N e u tr a l i ty

The b e n e f i t s  of any p u b l i c  u n d e r ta k in g  may be c l a s s i f i e d  i n t o  

two c a t e g o r i e s .  F i r s t ,  t h e r e  a r e  d i r e c t  money b e n e f i t s  which g e n e r a l ly  

c o n s i s t  o f  cash  t r a n s f e r s  such as crop su b s id y  payments o r  wages f o r  

c o n s t r u c t i o n  w orkers  who would have o th e rw is e  been  unemployed bu t 

f in d  employment on f e d e r a l l y  funded p r o j e c t s .  Second, f e d e r a l  i n ­

v e s tm en ts  p ro v id e  b e n e f i t s  in  th e  form o f in c o m e - in -k in d .  Some 

examples would be p r o t e c t i o n  from f l o o d s ,  p r o v i s io n  o f  r e c r e a t i o n  

f a c i l i t i e s  and p r o v i s io n  o f  i r r i g a t i o n  w a te r  t o  fa rm ers  in  a r i d  

r e g io n s .  I t  ap p ea rs  u s e f u l  to  keep t h i s  d i s t i n c t i o n  in  mind when 

c o n s id e r in g  a p p r o p r i a t e  d e f i n i t i o n s  of d i s t r i b u t i o n a l  n e u t r a l i t y .

C onsider f i r s t  a program or p r o j e c t  which p ro v id e s  a l l  bene­

f i t s  in  th e  form o f  in co m e - in -k in d  a n d /o r  m onetary  rew ards . I t  i s  

im p o r ta n t  to  b e a r  i n  mind t h a t  th e  v a lu e  of e i t h e r  ty p e  of b e n e f i t  

can be de term ined  only  th rough  knowledge of th e  consum er 's  w i l l i n g ­

n ess  to  pay f o r  th e  good o r s e r v i c e  in  q u e s t i o n .  I t  i s  w e l l  known 

t h a t  t h i s  w i l l i n g n e s s  to  pay sometimes exceeds t h e  payments which 

a r e  made. T h is  i s  t h e  concept o f  consum er 's  s u r p l u s . ^ An i n d i v i d u a l ,  

f o r  exam ple, m ight be w i l l i n g  to  pay $500 f o r  some commodity b u t  i s  

a c t u a l l y  o n ly  paying $200 b ecau se  o f  supply  c o n d i t i o n s .  His w i l l i n g ­

n e ss  t o  p ay , th e n ,  i s  n o t  th e  observed  $200 b u t  r a t h e r  $500.

For d i s c u s s i o n  o f  t h e  b a s i c  con cep t o f  consumer s u r p lu s  se e  : 
J .  R. H ic k s ,  Value and C a p ita l  (O xford : C larendon P r e s s ,  195 0 ),  pp. 
26-41; M ilto n  Friedm an, "The M a r s h a l l i a n  Demand C urve ,"  Jou rn a l o f  
P o l i t i c a l  Economy, LVII (December, 1 9 4 9 ) ,  pp. 463-495.
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The p o t e n t i a l  im portance  o f  t h i s  co n ce p t  f o r  u se  i n  d e f in in g  

d i s t r i b u t i o n a l  n e u t r a l i t y  can be seen  by r e f e r r i n g  to  f i g u r e  A.

Value 1 
p e r  u n i t

P,

i
I

\

' D ‘

F ig u re  A

% Q u a n t i ty

This  f i g u r e  d e p i c t s  two demand c u rv e s .  Curve DACBD' i s  th e  demand 

curve  f o r  income c l a s s  j  f o r  some s e r v i c e  which cou ld  be  p ro v id ed  

in —kin d  by a f e d e r a l  p r o j e c t . Curve DASBD’ i s  th e  demand cu rv e  f o r  

income c l a s s  i  f o r  t h e  same s e r v i c e .  Now suppose t h a t  w i th o u t  th e
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p r o j e c t  bo th  income c l a s s e s  demand u n i t s  o f  th e  s e r v i c e  and pay a 

p r i c e  o f  (assuming supp ly  c o n d i t io n s  w i th o u t  th e  in v e s t m e n t ) .

F u r th e r ,  suppose t h a t  w ith  th e  in v e s tm en t  b o th  income c l a s s e s  demand 

Qg u n i t s  of th e  s e r v i c e  and pay a p r i c e  o f  . ( I t  sh o u ld  be no ted  t h a t  

th e  assum ption  t h a t  bo th  income groups would be observed  to  demand 

e x a c t ly  th e  same amounts a t  d i f f e r e n t  p r i c e s  w i th  and w i th o u t  th e  i n v e s t ­

ment i s ,  o f  c o u rs e ,  r a t h e r  a r b i t r a r y  and u n l i k e l y .  However, th e  assump­

t i o n  was in tro d u c e d  i n  o rd e r  to  emphasize th e  p o in t  to  be made h e r e . )

Given th e  a ssu m p tio n , one might be tem pted to  conclude  t h a t  the  

consumer s u rp lu s  fo r  q u a n t i t y  f o r  bo th  groups i s  i d e n t i c a l .  How­

e v e r ,  t h i s  may n o t  be th e  case  a t  a l l .  The consumer s u rp lu s  f o r  th e  

m a rg in a l  q u a n t i ty  f o r  income c l a s s  j  i s  ACBK w h ile  th e  consumer

s u r p lu s  f o r  c l a s s  i  i s  ASBK. Due to  th e  d i f f e r e n c e  i n  shape  o f  th e  

demand cu rves  fo r  th e  s e r v i c e  in  q u e s t i o n ,  th e  w i l l i n g n e s s  t o  pay of 

income c l a s s  j  exceeds t h a t  o f  income c l a s s  i .

The d i s c u s s io n  o f  F ig u re  A s e rv e s  to  d em o n stra te  t h a t  c a r e  must 

be ta k en  in  c a l c u l a t i n g  th e  consumer s u r p lu s .  J u s t  b eca u se  th e  change 

between th e  " w ith o u t  in v e s tm en t"  consum ption and th e  "w ith  in v e s tm en t"  

consum ption i s  th e  same f o r  bo th  c l a s s e s  i  and j  does n o t  mean t h a t  

t h e i r  w i l l in g n e s s  to  pay f o r  t h i s  a d d i t i o n a l  amount i s  i d e n t i c a l  b e ­

cause  i t  i s  p o s s ib l e  t h a t  th e  shapes  o f  th e  demand cu rves  w i l l  d i f f e r .  

Outdoor r e c r e a t i o n  and e n v iro n m en ta l  q u a l i t y  improvements a r e  examples 

o f  c a se s  in  which r a t h e r  s u b s t a n t i a l  d i f f e r e n c e s  in  " w i l l i n g n e s s  to  

pay" s c h e d u le s  a re  l i k e l y  to  e x i s t .

The consumer s u r p lu s  n o t io n  i s  c o n c e p tu a l ly  s u p e r i o r  f o r  de­

v e lo p in g  d e f i n i t i o n s  o f  d i s t r i b u t i o n a l  n e u t r a l i t y  where t h e  p r o j e c t  

r e s u l t s  i n  p r o v i s io n  of e i t h e r  or bo th  m onetary  income and income in
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k in d .  U n f o r tu n a te ly ,  w h i le  t h i s  n o t io n  i s  c o n c e p tu a l ly  s u p e r i o r ,  i t  

i s  im p o ss ib le  t o  implement e m p i r i c a l ly  b eca u se  o f th e  d i f f i c u l t i e s  

a t t e n d a n t  to  e s t im a t in g  th e  e l a s t i c i t i e s  of demand c u rv e s .  I f  and 

when th e s e  d i f f i c u l t i e s  a r e  overcome th e  d e f i n i t i o n  o f  d i s t r i b u t i o n a l  

n e u t r a l i t y  sh o u ld  be based on th e  n o t io n  of consumer s u rp lu s  f o r  a l l  

p r o j e c t s  y i e l d i n g  in co m e - in -k in d .

For p r o j e c t s  y i e l d i n g  th e s e  two ty p es  o f b e n e f i t s  two d i f f e r ­

e n t  d e f i n i t i o n s  o f  income d i s t r i b u t i o n a l  n e u t r a l i t y  cou ld  be p o s i t e d .  

One would be th e  d e f i n i t i o n  t h a t  th e  t o t a l  consumer s u rp lu s  f o r  each 

group sh o u ld  be eq u a l  w hereas th e  o th e r  would be t h a t  th e  consumer 

s u rp lu s  f o r  each group sh o u ld  be p r o p o r t i o n a l  to  th e  income o f  each 

group i n  th e  "w ith o u t"  c a s e .  The l a t t e r  d e f i n i t i o n  must be f u r t h e r  

su b d iv id e d  by s p e c i f y in g  w hether t h e  " w ith o u t  in v es tm en t"  income i s  

t o  be b e f o r e  o r  a f t e r  t a x  income.

A second  ty p e  o f  d e f i n i t i o n  o f  d i s t r i b u t i o n a l  n e u t r a l i t y  can 

be based  on a c t u a l  money rew ards. D e f in i t i o n s  founded on t h i s  b a s i s  

a r e  a p p r o p r ia t e  where t h e  p r o j e c t  y i e l d s  n e t  b e n e f i t s  in  th e  form of 

money income. D i s t r i b u t i o n a l  n e u t r a l i t y  m ight be assumed to  e x i s t  

where n e t  money rewards a r e  eq u a l  to  b e fo re  ta x  income o r a f t e r  ta x  

income. The form er d e f i n i t i o n  presum es, o f  c o u rs e ,  t h a t  a p a r t  o f  th e  

n e t  b e n e f i t  w i l l  be  tax ed  away. C onseq u en tly ,  i t  w i l l  be n e c e s sa ry  

to  ta k e  acco u n t of th e  amount o f  income to  be taxed  away in  d e te rm in in g  

which d i s t r i b u t i o n  ends up g iv in g  everyone  an e q u a l  money rew ard .

S i m i l a r l y ,  d i s t r i b u t i o n a l  n e u t r a l i t y  might be d e f in e d  as money 

rew ards  b e in g  d i s t r i b u t e d  i n  p r o p o r t io n  to  th e  "w ith o u t  in v es tm en t"
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income. Here a g a in  i t  i s  n e c e s sa ry  t o  s p e c i f y  w he ther t h a t  income i s  

b e fo re  o r  a f t e r  ta x e s  and an a d ju s tm en t w i l l  have to  be made to  ta k e  

acco u n t o f  th e  p o r t i o n  of n e t  b e n e f i t s  which a re  g iv e n  up i n  t a x e s .

R a re ly  do p r o j e c t s  y i e l d  n e t  b e n e f i t s  s o l e l y  i n  th e  form of 

money income o r s o l e l y  i n  t h e  form o f  in c o m e - in -k in d .  However, in  

a l l  p r o b a b i l i t y  m ost w a te r  p r o j e c t s  y i e l d  a  g r e a t e r  p ro p o r t io n  of 

t h e i r  b e n e f i t s  in  k in d  th an  in  th e  form o f m onetary  income. Given 

th e  i m p o s s i b i l i t y  of u t i l i z i n g  th e  consumer s u r p lu s  measure e m p i r i c a l ly  

and g iv en  t h a t  m onetary  m easures would tend  to  u n d e r s t a t e  p r o j e c t  n e t  

b e n e f i t s  s u b s t a n t i a l l y ,  some compromise c r i t e r i o n  must be so u g h t .

The t h i r d  c r i t e r i o n  to  be d is c u s s e d  i s  som ething o f a  compro­

m ise  m easu re .  Th is  c r i t e r i o n  s u g g e s ts  t h a t  income d i s t r i b u t i o n  i s  

n e u t r a l  i f  p r o j e c t  n e t  b e n e f i t s  a r e  d i s t r i b u t e d  i n  p r o p o r t io n  to  th e  

w i th o u t  p r o j e c t  income. An a l t e r n a t i v e  c r i t e r i o n  would c a l l  f o r  r e ­

d i s t r i b u t i o n  to  be n e u t r a l  i f  i t  i s  e q u a l  among a l l  income c l a s s e s  

r e g a r d l e s s  o f  th e  s i z e  o f  incomes p o sse sse d  by th o s e  c l a s s e s .  In  

u t i l i z i n g  e i t h e r  of th e s e  d e f i n i t i o n s  i t  i s  im p o r ta n t  to  s p e c i f y  

w he ther  th e  " w ith o u t  in v es tm en t"  d i s t r i b u t i o n  i s  b e fo re  o r a f t e r  

t a x e s .  K a l t e r  and S tevens f a i l e d  to  do t h i s  th u s  le a v in g  some ambi­

g u i ty  t o  t h e i r  d e f i n i t i o n  o f  ta x  n e u t r a l i t y .  I f  any of th e  b e n e f i t s  

ex p ec ted  to  a c c ru e  from th e  p r o j e c t  a re  t o  be in  th e  form o f  m onetary  

income th e n  i t  i s  e s s e n t i a l  to  s p e c i f y  w hether p r e - o r  p o s t - t a x  income 

i s  t h e  m easure  a g a i n s t  which we e v a lu a te  n e u t r a l i t y .  As a conse­

quence , th e  a l r e a d y  m o d if ied  K a l te r - S te v e n s  e q u a t io n  r e q u i r e s  f u r t h e r  

changes t o  ta k e  accoun t o f  th e  p o s s i b i l i t y  t h a t  m onetary  rew ards  may
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be ta x e d .  E q u a tio n  7) c o n ta in s  t h a t  m o d i f i c a t io n .

7) NBj »  GBjj, +  -  A j J  [ 1 - t j l  -  [Zj +  Aj„ +  [A j„ -  P j„ ) l  -

»w ,W ,w^

where

NBj = n e t  b e n e f i t s  to  income c l a s s  j .

GBj^ = g ro s s  b e n e f i t s  " in - k in d "  to  income c l a s s  j .

GBj^ = g ro s s  m onetary  b e n e f i t s  to  income c l a s s  j .

A. = d i r e c t  re im bursem ent by income c l a s s  j  f o r  m onetary  
b e n e f i t s .

t j  = e f f e c t i v e  m a rg in a l  t a x  r a t e  of income c l a s s  j .

Z. = p ro p o r t io n  of ta x e s  p a id  by income c l a s s  j  to  f in a n c e  
 ̂ th e  p r o j e c t .

A., = d i r e c t  re im bursem ent by income c l a s s  j  f o r  b e n e f i t s  
^ " i n - k i n d . "

P = th e  re im bursem ent o r  repaym ent t h a t  would have been 
 ̂ made f o r  b e n e f i t s  " in - k in d "  by income c l a s s  j  had th e  

repaym ent sch e d u le  been  p r o p o r t i o n a t e  to  th e  
a p p r o p r i a t e  ta x  s t r u c t u r e

GB. = g r o s s  b e n e f i t s  r e c e iv e d  by income c l a s s  j  w i th o u t  th e] ,w . _p r o j e c t .

Z. = p o r t i o n  of t a x  payment by income c l a s s  j  t h a t  would 
acc ru e  in  th e  absence o f  th e  p r o j e c t .

C. = u n s p e c i f i e d  c o s t  term a c c ru in g  to  income c l a s s  j  
^ w i t h o u t  th e  p r o j e c t .

F i n a l l y ,  m ention  shou ld  be made of one o th e r  p o t e n t i a l  d e f i n i t i o n  

of d i s t r i b u t i o n a l  n e u t r a l i t y .  This  d e f i n i t i o n  would ho ld  t h a t  th e  

p o te n t ia l  g a in  t o  every  group be e q u a l  o r  p r o p o r t i o n a l  to  some p re  or 

p o s t  ta x  "w ithou t"  in ves tm en t d i s t r i b u t i o n .  T h is  d e f i n i t i o n  i s  a p p r o p r ia t e
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in  c a s e s  where th e  good s u p p l ie d  i s  a p u re  p u b l i c  g o od .^  i t  may be  

argued t h a t  everyone  can choose to  use  th e  good f o r  f r e e .  For d i s ­

t r i b u t i o n a l  p u rp o se s  i t  makes no d i f f e r e n c e  w he ther o r  n o t  th ey  

a c t u a l l y  do use  i t .  What i s  of im portance  i s  t h a t  a group o f  i n d i ­

v id u a ls  has been p rov ided  w i th  th e  o p p o r tu n i ty  to  u s e  i t  and t h i s  

o p p o r tu n i ty  s h o u ld  be accoun ted  f o r  in  d i s t r i b u t i o n  measurement and 

i n t e r p r e t a t i o n .  However, such an i n t e r p r e t a t i o n  m ight be s u b je c te d  

t o  s e v e re  c r i t i c i s m  s in c e  consumption o f many p u b l i c  goods ( i . e .  

N a t io n a l  P a rk s ,  rem ote  a r e a s )  a re  o f t e n  t im es dependen t upon sub­

s t a n t i a l  p r i v a t e  e x p e n d i tu re s  b e f o r e  th e y  can a c t u a l l y  be consumed 

even though th e  p u b l i c  s e r v i c e s  them selves  a r e  p ro v id ed  f r e e  of 

charge  to  a l l .

The problem s a s s o c ia te d  w i th  e m p i r ic a l  im p lem en ta t io n  o f  t h i s  

c r i t e r i o n  a r e ,  o f  c o u rs e ,  s e v e r e .  S ince  th e  e x c lu s io n  p r i n c i p l e  f a i l s  

to  o p e ra te  i t  i s  u s u a l ly  n o t  p o s s ib l e  to  a s c e r t a i n  what p eo p le  would 

be w i l l i n g  to  pay t o  consume a pure  p u b l ic  good.

C onclusion

I t  has  been argued  i n  t h i s  c h a p te r  t h a t  d e f i n i t i o n s  of " d i s ­

t r i b u t i o n a l  n e u t r a l i t y "  a r e  them selves  v a lu e  jud g m en ts .  Econom ists 

have g e n e r a l ly  ag reed  t h a t  i f  inc rem en ts  o r  decrem ents  o f  income were 

p r o p o r t i o n a t e l y  d i s t r i b u t e d  th e n  d i s t r i b u t i o n  would be " n e u t r a l . "

This  p o s i t i o n  i s  r e j e c t e d .  R ather i t  i s  argued t h a t  th e  measurement

For a  d i s c u s s io n  o f p u re  p u b l ic  goods s e e :  R ichard  A,
M usgrave, The Theory o f  P u b lic  F inance, pp .  43 -44 .
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o f  income d i s t r i b u t i o n  and r e d i s t r i b u t i o n  i s  r e a l l y  t h e  on ly  n o n -v a lu e  

la d e n  a c t i v i t y  i n  which econom ists  can p a r t a k e .

This  c h a p te r  developed  te c h n iq u e s  f o r  p r e d i c t i n g  and m easuring  

income d i s t r i b u t i o n  and r e d i s t r i b u t i o n  and a l s o  su g g es te d  and e v a lu a te d  

s e v e r a l  no rm a tiv e  c r i t e r i a  f o r  a n a ly z in g  such r e d i s t r i b u t i o n s .  Use o f  

t h e  methodology w i l l  en ab le  th e  p u b l ic  and th e  d e c is io n -m a k e r  t o  see  

what a r e  th e  income d i s t r i b u t i o n  v a lu e  c o n n o ta t io n s  o f  v a r io u s  d e c i ­

s i o n s .  T ab le  3 summarizes th e  v a r io u s  m easures o f  g a in  o r  lo s s  as 

w e l l  as th e  v a r io u s  d e f i n i t i o n s  of d i s t r i b u t i o n a l  n e u t r a l i t y .  The 

su b seq u en t  c h a p te r s  w i l l  d e s c r ib e  and a n a ly z e  an a c t u a l  p o l i c y  and 

program dilemma. I t  w i l l  be argued  t h a t  d e s p i t e  th e  e x p e n d i tu re  of 

s i g n i f i c a n t  sums of money and thousands  o f  h o u rs  of t im e ,  th e  f a i l u r e  

t o  c o n s id e r  t h e  e q u i ty  im p l i c a t io n s  of t h e  u l t i m a t e  d e c i s i o n  i n  a 

d i s p a s s i o n a t e  f a s h io n  has  c o n t r ib u te d  to  th e  d i f f i c u l t i e s  in  r e s o lv in g  

th e  problem . Two methods f o r  d ev e lo p in g  r e f e r e n c e  income d i s t r i b u t i o n s  

w i l l  be d is c u s s e d  and u t i l i z e d .  The models developed  i n  t h i s  c h a p te r  

w i l l  be a p p l ie d  and some c o n c lu s io n s  w i l l  be  drawn w ith  re g a rd  to  t h e  

e q u i ty  d im ension  of th e  problem in  q u e s t io n .
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CHAPTER 4

WATER ALLOCATION IN THE LOWER TRUCKEE-CARSON RIVER BASINS;

A POLICY DILEMMA

P h y s ic a l S e t t in g

Both th e  Truckee and Carson R iv e rs  have t h e i r  o r i g i n s  h ig h  on 

th e  e a s t  s id e  o f  th e  S i e r r a  Nevada M ountains about 250 m ile s  e a s t  o f  

San F r a n c is c o .  As d e p ic t e d  i n  F ig u re  1 , th e  Truckee R iv e r  r i s e s  in  

th e  b a s in  su r ro u n d in g  Lake Tahoe, f low s ou t o f  t h a t  lak e  and down th e

s te e p  e a s t  s id e  escarpm ent o f  t h e  S i e r r a  Nevada and flows in  an

e a s t e r l y  and n o r t h e a s t e r l y  d i r e c t i o n  th rough  th e  c i t y  o f  Reno and 

u l t i m a t e l y  te rm in a te s  in  Pyramid Lake some 50 m ile s  n o r t h e a s t  o f  t h a t  

c i t y .  Pyramid Lake i s  commonly reg a rd ed  as an " e v a p o ra t in g  pan" as 

i t  has no o u t l e t  and w a te r s  r e a c h in g  Pyramid Lake a r e  u l t i m a t e l y  l o s t  

th ro u g h  th e  p ro c e s s e s  o f e v a p o r a t io n  and t r a n s p i r a t i o n . ^

The Carson R iver o ccu p ie s  th e  w a te rsh ed  im m edia te ly  so u th  o f

th e  Truckee R iv e r .  L ike  th e  T ruckee , i t  flows down th e  e a s t  s i d e  of

th e  S i e r r a s  and tu r n s  n o r t h e a s t e r l y  where i t  f low s f o r  a d i s t a n c e  of 

about 60 m i le s  th ro u g h  a g r i c u l t u r a l  lan d s  and a r i d  d e s e r t .  The Carson 

R iver  u l t im a te ly  d is a p p e a r s  i n  th e  Carson S ink  which i s  l a k e - l i k e  

d u r in g  wet p e r io d s  and marshy o r n e a r ly  d ry  d u r in g  d ro u g h t  p e r io d s .

^ i l s e y  and Ham, W ater R esources and Land Use o f  th e  Pyram id  
Lake Indian  R ese rv a tio n  (San Mateo, C a l i f . : W ilsey and Ham, 1970),
p .  11.
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The Carson S ink  i s  g e o l o g i c a l l y  d i f f e r e n t  from Pyramid Lake in  t h a t  

w a te r  f low ing  i n t o  t h e  S ink  d i s a p p e a r s  th ro u g h  e v a p o r a t io n  and p e rc o ­

l a t i o n  th ro u g h  th e  s o i l .  Pyramid Lake i s  g e n e r a l ly  thought to  be 

w a t e r t i g h t  by g e o lo g i s t s  and th u s  p e r c o l a t i o n  i s  n o t  a f a c t o r  t h e r e .

Both r i v e r s  have s t r i k i n g  g e o g ra p h ic a l  s i m i l a r i t i e s  in  t h a t  

th ey  a r i s e  h ig h  in  th e  S i e r r a s  a t  e l e v a t io n s  o f  n e a r ly  10,000 f e e t  

and p lunge q u ic k ly  downward to  e l e v a t i o n s  of ap p ro x im a te ly  4 ,000 f e e t .  

Over t h e i r  c o u r s e s ,  bo th  r i v e r s  t r a v e r s e  biomes e x ten d in g  from th e  

h ig h  a lp in e  type  to  th e  s e m i - a r id  d e s e r t  ty p e s  found i n  th e  a re a s  

around Pyramid Lake and th e  Carson S in k . R a i n f a l l  in  th e  lower 

re a ch e s  i s  s p a r s e ,  a v e ra g in g  ap p ro x im a te ly  6 .5  in c h es  p e r  y e a r  a t
2 q

Pyramid Lake and 5 .2  in c h e s  p e r  y e a r  i n  th e  Carson Sink a r e a .  

C o n seq u en tly ,  bo th  r i v e r s  a re  dependen t f o r  th e  b u lk  of t h e i r  flow s 

on th e  w in te r  snowpack and s p r in g  s to rm s which occur i n  th e  S i e r r a s .  

Th is  means t h a t  th e  m agnitude  o f  flows in  th e  r i v e r  system  v a r i e s  

s i g n i f i c a n t l y  from season  to  seaso n  as w e l l  a s  from y e a r  t o  y e a r .

The mean annual flow  o f  th e  Truckee R iv e r  i s  499,100 a c re  

f e e t ^  pe r  y e a r  w h i le  th e  mean a n n u a l  flow  of th e  Carson R iv e r  i s  

215,960 a c re  f e e t  p e r  y e a r .  These f i g u r e s  a r e  somewhat d e c e p t iv e ,  

however. Annual flows in  t h e  Truckee R iv e r ,  as measured a t  V i s t a ,

^ Ib id . , p .  31.

C lyde, C r id d le  and Woodward, I n c . ,  R eport on Water Use 
Improvement S tu dy o f  Truckee-C ars on R iv e r  B a sin , R eport p re p a red  
fo r  Bureau o f R ec lam a tion , Department o f  I n t e r i o r  ( S a l t  Lake C ity ,  
U tah; C lyde , C r id d le  and Woodward, I n c . ,  1 9 7 1 ) ,  p . D-4.

4
I b i d . , p .  A-3.
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Nevada, have ranged from 1 ,328 ,340  a c r e  f e e t  i n  1952 to  125,280 a c re  

f e e t  i n  1931.^ S i m i l a r l y ,  f o r  t h e  Carson R iv e r ,  an n u a l  f lo w s ,  as 

measured a t  F o r t  C h u r c h i l l ,  Nevada, have  ran g ed  from 590,640 a c r e  f e e t  

i n  1952 to  45,200 a c re  f e e t  in  1961 .^ I t  i s  c l e a r ,  t h e n ,  t h a t  th e  

flows o f  b o th  r i v e r s  have v a r i e d  by an o r d e r  o f  m agnitude  over th e  

p e r io d  of re c o rd .

A nother s t r i k i n g  i n d i c a t i o n  o f  v a r i a b i l i t y  can be seen  by 

examining th e  monthly f lo w s . Such an ex am in a tio n  i n d i c a t e s  t h a t  th e  

flow s vary  r a t h e r  s h a r p ly  th ro u g h o u t t h e  y e a r .  On th e  Truckee R iver 

th e  maximum mean flow  in  th e  p e r io d  o f  r e c o r d  o ccu rs  in  May and i s  

eq u a l  to  92 ,290 a c r e  f e e t ,  w h i le  th e  minimum mean flow o ccu rs  i n  

August and i s  e q u a l  to  15,780 a c re  f e e t O n  th e  Carson R iver  th e  

maximum mean flow h as  a l s o  o ccu r red  in  May and i s  e q u a l  to  64,720 

a c re  f e e t ,  w h ile  th e  minimum mean flow  o ccu rs  in  September and i s
g

eq u a l  to  15,780 a c r e  f e e t .  These f i g u r e s  i n d i c a t e  q u i t e  c l e a r l y  

t h a t  th e  dependab le  w a ter  su p p ly  in  th e  r i v e r  b a s in  system  i s  n o t  

only  a b s o lu t e ly  s c a r c e ,  b u t  i s  a l s o  s u b j e c t  to  a s i g n i f i c a n t  amount 

of v a r i a t i o n  and a t t e n d a n t  u n c e r t a i n t y .

Both r i v e r s  have a un ique  s i m i l a r i t y  i n  t h a t  they  do n o t  u l ­

t im a te ly  f in d  t h e i r  way t o  th e  se a  b u t ,  r a t h e r ,  e v a p o ra te  o r  d i s a p p e a r  

underground in  lo c a t io n s  which a re  f a r  i n l a n d .  Pyramid Lake i t s e l f

^ I b id . ,  p . A-3. 

^ I b id . , p .  A-4. 

I b id .  , p .  A-3. 

^ I b id . ,  p .  A-4.
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i s  one o f  th e  few r e l i c s  o f  th e  G reat Lahontan Sea , a l a r g e  in la n d  

s e a  which covered  about o n e - th i r d  of th e  G rea t B as in  d u r in g  th e  geo­

l o g i c a l  t im e p e r io d  b eg in n in g  w ith  th e  g l a c i a l  r e t r e a t  o f  th e  l a s t  

I c e  Age. The sea  has  long  s in c e  d is a p p e a r e d ,  le a v in g  in  i t s  wake a 

few rem nants such as Pyramid Lake.

The l e v e l  o f  Pyramid Lake f l u c t u a t e s  w ith  v a r i a t i o n s  i n  the  

in f lo w  o f  th e  Truckee R iv e r  and , to  a l e s s e r  e x t e n t ,  w ith  v a r i a t i o n s  

i n  th e  r a t e s  o f  e v a p o ra t io n  and t r a n s p i r a t i o n  which a re  dependen t upon 

l o c a l  c l i m a t i c  c o n d i t i o n s .  Almost im m edia te ly  a d ja c e n t  to  Pyramid 

Lake i s  Lake Winnemucca (se e  F ig u re  1) which h i s t o r i c a l l y  s e rv e d  as a 

r e s e r v o i r  f o r  th e  o v e rf lo w  o f  Pyramid Lake. The on ly  so u rc e s  o f  w a te r  

f o r  Lake Winnemucca a re  th e  o v e rf lo w  from Pyramid Lake and th e  i n ­

c i d e n t a l  r u n - o f f  from th e  s u r ro u n d in g  w a te rsh e d .  The l a t t e r  i s  

r e l a t i v e l y  i n s i g n i f i c a n t  and , as a r e s u l t .  Lake Winnemucca has  been 

c o m p le te ly  d ry  in  r e c e n t  tim es due to  th e  d e c l in in g  l e v e l s  of Pyramid 

Lake . The e x i s t e n c e  of Lake Winnemucca means t h a t  th e r e  i s  an abso­

l u t e  upper l i m i t  to  th e  l e v e l  o f  Pyramid Lake a t  an approx im ate  mean
9

e l e v a t i o n  of 3 ,885 f e e t ,  b u t  no a b s o lu te  lower l e v e l .  T h e o r e t i c a l l y ,  

i f  w a te r  were co m ple te ly  cu t o f f  from Pyramid Lake i t  would e v e n tu a l ly  

d ry  up a l th o u g h  t h i s  would ta k e  c e n t u r i e s . As th e  l e v e l  of th e  lake  

f a l l s ,  i t s  s u r f a c e  a re a  d e c r e a s e s  th e re b y  d e c r e a s in g  th e  a b s o lu t e  

q u a n t i t i e s  of w a te r  l o s t  by e v a p o ra t io n  and th u s  f u r t h e r  p ro lo n g in g  

t h e  l i f e  o f  th e  body of w a te r .

9Pyramid Lake Task F o rce ,  F in al E eport o f  th e  Pyramid Lake 
Task F orcet Reno, Nevada, 1971, p . A-3 (Mimeographed).
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The low er b a s in s  o f  t h e  Truckee and Carson R iv e rs  p r e s e n t  a 

p i c t u r e  o f  a s e m i - a r id  a re a  w i th  ex trem ely  l im i t e d  dependable  w a te r  

s u p p l i e s .  Inasmuch as  a v a i l a b l e  g roundw ater in  t h i s  re g io n  i s  n o t  of 

s u f f i c i e n t l y  h ig h  q u a l i t y  to  be u s e f u l ,  v i r t u a l l y  a l l  w a te r  s u p p l ie s  

must be o b ta in e d  from th e  Truckee and Carson R iv e rs  and t h e i r  

t r i b u t a r i e s .  S ince  th e  flows o f  th e s e  r i v e r s  v a ry  s h a r p ly  over th e  

y e a r  and from y e a r  to  y e a r  t h e r e  i s  g r e a t  u n c e r t a in t y  a s s o c ia te d  w ith  

p r e d i c t i n g  q u a n t i t i e s  of dependable  s u p p l i e s .  A g a in s t  t h i s  p i c t u r e  

o f  a r e l a t i v e l y  s c a rc e  r e s o u rc e  th e  fo l lo w in g  s e c t i o n  exam ines, in  

h i s t o r i c a l  c o n te x t ,  th e  h i s t o r y  of demand f o r  w a te r  in  th e  lower 

T ruckee-C arson  R iv e r  b a s i n s .

The E arly  H is to ry  o f  th e  Lower Basins and 
Pyram id Lake

Pyramid Lake was d is c o v e re d  by C ap ta in  John Fremont in  1844 

as  he ex p lo red  t h e  G reat B asin  and th e  f a r  w e s t .  Fremont named th e  

la k e  f o r  a l a r g e  pyramid a lo n g  th e  e a s t e r n  s h o r e ,  s i m i l a r  in  appearance  

to  th e  pyramid a t  Cheops. In  modern t im es t h i s  g e o lo g ic a l  f e a t u r e  has 

become known a s  F rem o n t 's  Pyramid. At th e  tim e he d isco v e re d  th e  l a k e ,  

Fremont found a t r i b e  o f  N o r th e rn  P a iu te  In d ia n s  in h a b i t i n g  th e  lands 

su r ro u n d in g  th e  la k e .  The In d ia n s  s u b s i s t e d  a lm ost e n t i r e l y  on f i s h  

from th e  l a k e ,  th e  p r i n c i p a l  s p e c ie s  o f  which were th e  Lahontan c u t ­

t h r o a t  t r o u t  and a  s u c k e r - ty p e  f i s h  c a l l e d  th e  C u i - u i .  Both s p e c ie s  

were a b s o l u t e l y  un ique  t o  Pyramid Lake. Fremont concluded t h a t  th e  

f i s h  i n  th e  l a k e  formed th e  main so u rc e  of su p p o r t  f o r  th e  In d ia n s  

and t h a t  they  a p p a r e n t ly  h e ld  t h e  f i s h e r y  in  t h e i r  e x c lu s iv e
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p o s s e s s i o n . R e p o r t s  o f  t h e  Commissioner o f  In d ia n  A f f a i r s  in  l a t e r

y e a r s  confirm ed Frem ont’ s i n i t i a l  c o n c lu s io n .

The sh o re  of Pyramid Lake and th e  s u r ro u n d in g  t e r r i t o r y  a r e

th o u g h t to  have been th e  home o f th e  Pyramid Lake P a iu te s  s in c e  p r e -

h i s t o r i c a l  t im e s .  In  1859, th e  lan d s  which c u r r e n t l y  form th e  Pyramid

Lake In d ia n  R e s e rv a t io n  ( s e e  F ig u re  2) were w ithdraw n f o r  r e s e r v a t i o n
12purposes  by th e  Commissioner o f  th e  G enera l Land O f f i c e .  The r e s e r ­

v a t io n  in c lu d e s  475,000 a c r e s .  Pyramid Lake, th e  p r i n c i p a l  f e a t u r e
13o f  t h e  r e s e r v a t i o n ,  acco u n ts  f o r  20% o f  th e  t o t a l  r e s e r v a t i o n  a r e a .

An o f f i c i a l  su rvey  was made of th e  r e s e r v a t i o n  i n  1865 and t h i s  su rv ey  

was a p p a r e n t ly  c a r e f u l l y  drawn so as t o  in c lu d e  th e  e n t i r i t y  of th e  

l a k e .  On March 12, 1875, P r e s id e n t  U. S. G rant i s s u e d  an E x e c u t iv e  

O rder which fo rm a lly  p roc la im ed  th e  w ithdraw n lands t o  be th e  Pyramid 

Lake In d ia n  R e s e rv a t io n .^ ^  I t  i s  i n t e r e s t i n g  to  n o te  t h a t  t h i s  

r e s e r v a t i o n  was c r e a te d  by E x ecu tiv e  O rder r a t h e r  th an  by t r e a t y .

^^Wilsey and Ham, V oter R esources and Lake Use o f  th e  Pyramid  
Lake Indian  R eserva tion ^  p . 13.

S. Department o f  I n t e r i o r ,  Bureau o f I n d ia n  A f f a i r s ,  
Annual R eport o f  Commissioner o f  Indian  A ffa irs^  1871 (W ashington ,
D .C .: Department o f  I n t e r i o r ,  1871), p .  89.

19U. s. .  C ongress , J o i n t  Economic Committee, Toward Economic 
Developm ent f o r  N a tive  American Com m unities, Vol. 2 ,  " F e d e r a l  En­
croachment on In d ia n  Water R ig h ts  and th e  Im pairm ent o f  R e s e rv a t io n  
D evelopm ent,"  by W illiam  H. V eed e r , J o i n t  Committee P r i n t  (W ashington ,
D. C. :  Government P r i n t i n g  O f f i c e ,  1969), pp. 498-499.

^ \ i l s e y  and Ham, Water R esources and Land Use o f  th e  Pyram id  
Lake In d ian  R e se rv a tio n ,  p .  11.

^ ^ I b id ,, p .  13.
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The t r e a t y  was th e  commonest method o f c r e a t i n g  In d ia n  r e s e r v a t i o n s  

th ro u g h o u t t h e  West.

E a r ly  r e p o r t s  o f  th e  Bureau of I n d ia n  A f f a i r s  i n d ic a te d  t h a t  

th e  Pyramid Lake In d ia n s  used  a s m a l l  p o r t i o n  of t h e i r  lands  f o r
15

a g r i c u l t u r a l  p u rp o ses  and f o r  th e  feed in g  o f  l i v e s t o c k .  Some of 

th e  lands  were a p p a r e n t ly  i r r i g a t e d  and t h e r e  was a l a rg e  d i t c h  con­

s t r u c t e d  f o r  t h a t  p u rp o se .  However, i t  was c l e a r  t h a t  th e  lake  

i t s e l f  was th e  k ey s to n e  to  th e  I n d i a n s ’ e x i s t e n c e .  F ish  from the  

la k e  p ro v id e d  th e  p r im ary  component o f  t h e  In d ia n  d i e t  and , as t r a n s ­

p o r t a t i o n  im proved, s a l e s  o f  f i s h  to  w est c o a s t  m arke ts  p ro v id ed  

s o u rc e s  of r e v e n u e . A c c o r d i n g  to  th e  Commissioner of In d ia n  Af­

f a i r s ,  t h e  s a l e  of f i s h  co n tin u ed  to  be an im p o r ta n t  in d u s t r y  f o r  

th e  In d ia n s  as l a t e  as th e  t u r n  o f  t h e  c e n tu r y .  At th e  t u r n  o f  th e  

c e n tu r y ,  th e  In d ia n s  had  ap p ro x im a te ly  250 ac re s  under c u l t i v a t i o n . ^ ^  

The r e p o r t s  o f  th e  Bureau o f In d ia n  A f f a i r s  g ive  t h e  im p ress io n  of 

an In d ia n  economy which was r e l a t i v e l y  s t a b l e  and su p p o r te d  th e  

In d ia n s  i n  a re a so n a b ly  s a t i s f a c t o r y  f a s h io n  th rough  th e  e a r ly  y e a r s  

o f  th e  20th  c e n tu ry .  However, a l l  o f  t h i s  was soon to  change.

The Modem H is to ry  o f  th e  Lower B asins 
and Pyram id Lake

Between 1859 and 1910 th e r e  was a s i g n i f i c a n t  amount o f  i r r i ­

g a t io n  developm ent a long  th e  Truckee R iv e r ,  p a r t i c u l a r l y  in  th e

^ ^ Ib id .,  p .  13. 

^ ^ I b id .,  pp. 13-14. 

^'^Ibid. , p .  15.
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Reno-Sparks a r e a .  The d iv e r s io n s  f o r  t h i s  i r r i g a t i o n  d id  n o t  have

a s i g n i f i c a n t  e f f e c t  on Pyramid Lake because  l a r g e  p o r t i o n s  of th e

d iv e r s io n s  were r e tu r n e d  to  th e  s tream  a f t e r  u se  and flowed i n t o  

18Pyramid Lake. Thus, i r r i g a t i o n  as h i s t o r i c a l l y  p r a c t i c e d  i n  th e

Truckee R iv e r  b a s in  a p p a r e n t ly  had no ad v e rse  e f f e c t s  on th e  I n d ia n s .

In  1902, Congress en ac ted  th e  R eclam ation  Ac t ,  th e  o b j e c t i v e

of which was to  promote s e t t l e m e n t  of th e  a r i d  and s e m i - a r i s  la n d s  of

19th e  w est w ith  f a m i ly - s i z e d  fa rm s. S en a to r  F ra n c is  Newlands o f 

Nevada was a s t r o n g  s u p p o r te r  of t h e  Act and th u s  i t  was n o t  s u r ­

p r i s i n g  t h a t  one o f  th e  f i r s t  p r o j e c t s  to  be c o n s t r u c te d  u n d e r  th e  

p r o v is io n s  o f  th e  Act was on th e  low er Carson R iv e r .  E x p e c te d ly ,  

th e  u n d e r ta k in g  was c a l l e d  th e  Newlands P r o j e c t .

A lthough s e t t l e r s  had p r e v io u s ly  i r r i g a t e d  i n  th e  Carson 

V a l le y ,  th e  v a r i a b i l i t y  of th e  s tream  flow led  to  demands f o r  a dam 

to  s t o r e  w a te r  d u r in g  th e  wet season  f o r  l a t e r  use  d u r in g  t h e  dry 

sea so n  when crops cou ld  be grown on ly  w i th  i r r i g a t i o n .  A d d i t i o n a l ly ,  

S e n a to r  Newlands had v i s io n s  o f  r e c la im in g  n e a r ly  o n e - th i r d  o f  a 

m i l l i o n  a c re s  o f  Nevada d e s e r t  fo r  fa rm ing . The Newlands P r o j e c t ,  as 

u l t i m a t e l y  conceived  and c o n s t r u c te d ,  c o n s i s te d  of Lahontan Dam and 

R e se rv o ir  on th e  Carson R iver to  p ro v id e  r e g u l a t i o n  of th e  s tre am  

flows over t h e  y e a r  and Derby Dam and th e  Truckee C anal on th e  Truckee 

R iv e r .  Derby Dam and th e  Truckee Canal were c o n s t r u c te d  becau se  th e

18U. s . .  C ongress , J o i n t  Economic Committee, Toward Economic 
Deveto]pment f o r  N a tive  American Com m unities, p .  500.

^^Newlands Act o f  1902, 32 S t a t .  388 (1 9 0 2 ) ,  43 U . S . C . ,
Sec. 371 (1970) .
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R eclam ation  S e rv ic e  r e a l i z e d  t h a t  th e  flow s o f  th e  Carson R iv e r  were 

n o t  s u f f i c i e n t  to  meet th e  "needs"  o f  t h e  i r r i g a t i o n  p r o j e c t  and 

would t h e r e f o r e  have to  be supp lem en ted . Supplem entary  flow s were 

th u s  o b ta in e d  from th e  Truckee R iver  th ro u g h  c o n s t r u c t i o n  of Derby 

Dam which d i v e r t e d  w a te r  i n t o  th e  Truckee C anal and th e n c e  i n to  th e  

Carson B asin  f o r  use  i n  th e  Newlands P r o j e c t .  The Newlands P r o j e c t  

became one o f  th e  f i r s t  p r o j e c t s  in  th e  U nited  S t a t e s  in v o lv in g  a 

t r a n s b a s i n  d iv e r s io n .

Derby Dam was com pleted in  1905 and th e  Truckee D iv e rs io n

C anal was com pleted in  1906, s i g n a l in g  th e  f i n a l  com ple tion  o f  th e

p r o j e c t .  From th e  o u t s e t  i t  was a p p a re n t  t h a t  s e r io u s  m is ta k e s  had

been  made in  th e  c o n ce p t io n  o f  t h e  Newlands P r o j e c t .  The R ec lam ation

S e rv ic e  had f a i l e d  to  make any s o i l  su rv e y s  and as fa rm ers  began to

move i n t o  th e  p r o j e c t  a r e a  i t  became c l e a r  t h a t  much of th e  a r e a  was

u n s u i t a b l e  f o r  farm ing because  o f  th e  h ig h  a l k a l i  c o n te n t  o f  th e  s o i l .

As a r e s u l t ,  th e  Newlands P r o j e c t  f e l l  f a r  s h o r t  o f  i t s  p r o j e c t e d

287,000 a c r e s .  Although t h e r e  i s  some d i s p u te  over t h e  e x a c t  a c reag e

t h e r e  i s  g e n e r a l  agreem ent t h a t  th e  p r o j e c t  has  n ev er  i r r i g a t e d  more
20th a n  60,000 a c r e s .

In  1926, t h e  Bureau o f  R ec lam ation  ( th e  former R eclam ation  

S e rv ic e )  e n te r e d  i n t o  a c o n t r a c t  w ith  th e  T ruckee-C arson  I r r i g a t i o n  

D i s t r i c t  (TCID). Under th e  term s of t h i s  c o n t r a c t  th e  D i s t r i c t  was

20"A ction  Program f o r  Resource Development T ruckee and Carson 
R iver  B asins  C a l i fo m ia -N e v a d a ,"  U. S. D epartm ent of th e  I n t e r i o r .  
P re p a re d  by a Task Force of Department o f  I n t e r i o r  A g en c ie s ,  in  
a cco rdance  w ith  i n s t r u c t i o n s  is s u e d  by th e  S e c r e ta r y  of th e  I n t e r i o r ,  
W ashington , D . C . , 1964, p .  7.
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to  assume r e s p o n s i b i l i t y  f o r  o p e r a t in g  and m a in ta in in g  th e  Newlands

P r o j e c t .  A d d i t i o n a l ly ,  p r o v i s io n  was made to  r e l i e v e  th e  D i s t r i c t  of

c e r t a i n  repayment o b l i g a t i o n s ,  th u s  p ro v id in g  a su b s id y  over and above

21th e  i n t e r e s t  su b s id y  to  th e  p r o j e c t .  The T ru ck ee -C arso n  I r r i g a t i o n  

D i s t r i c t  has  r e t a i n e d  r e s p o n s i b i l i t y  f o r  t h e  management and o p e ra t io n  

o f  th e  p r o j e c t  t o  th e  p r e s e n t  day.

As th e  Newlands P r o j e c t  developed  o th e r  s e t t l e m e n t  was ta k in g  

p la c e  in  th e  low er b a s in s  r e g io n  and a d d i t i o n a l  c la im s  were b e in g  

made upon th e  s c a r c e  w a te r s .  The c la im s  were o f t e n  c o n f l i c t i n g  and 

in  w a t e r - s h o r t  y e a r s  n o t  a l l  o f  them co u ld  be s a t i s f i e d .  V io lence  

was th r e a te n e d  on s e v e r a l  o c c a s io n s .  In  1925, th e  U nited  S t a t e s  

i n i t i a t e d  a c t i o n  to  a d ju d i c a t e  th e  r i g h t s  of t h e  w a te r  u s e r s  on b o th  

th e  Carson and Truckee  R iv e rs .  The f e d e r a l  government p o sse sse d  

s ta n d in g  to  i n i t i a t e  such a c t i o n  by v i r t u e  of th e  f a c t  t h a t  bo th  th e  

Truckee and th e  Carson were i n t e r s t a t e  s tre am s  and a l s o  becau se  i t  

h e ld  w a te r  r i g h t s  i n  t r u s t  f o r  bo th  t h e  i r r i g a t o r s  and th e  Pyramid 

Lake In d ia n s .

In  th e  case  of th e  Carson R iver th e  r e s u l t  was a tem porary

22d ecree  e n te r e d  on in  1950. However, to d a y ,  some 47 y e a r s  a f t e r  

th e  a c t i o n  was i n i t i a t e d ,  no f i n a l  judgment has  been e n te r e d .  The 

p resum ption  i s  t h a t  th e  w a te r s  of t h e  Carson R iver  a re  to  be

21 C o n tra c t  betw een th e  U nited  S t a t e s  of America and th e  
T ruckee-C arson  I r r i g a t i o n  D i s t r i c t  p ro v id in g  f o r  th e  t r a n s f e r  of 
th e  management o f  i r r i g a t i o n  works to  th e  D i s t r i c t  and f o r  th e  r e ­
payment o f  c o n s t r u c t i o n  c o s t s :  December 18, 1926.

22U n ited  S t a t e s  v .  A lp ine  Land and R e s e rv o ir  Company, U.S. 
D i s t r i c t  C o u r t ,  D. N e v . ,  No. D-183.
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a l l o c a t e d  in  accordance  w ith  th e  tem porary  A lp in e  D ecree , a lth o u g h
23i t  has been d em onstra ted  t h a t  th e  d e c re e  i s  n o t  be in g  e n fo rc e d .

On th e  Truckee R iv e r ,  a tem porary  r e s t r a i n i n g  o rd e r  was made
24in  1926 and a f i n a l  d ec ree  was e n te re d  i n  Septem ber, 1944. This 

d e c r e e .  The Orr Water D itch  D ecree, confirm ed t h a t  th e  Pyramid Lake 

In d ia n s  h e ld  a s e n io r  r i g h t ,  d a ted  1859, e n t i t l e d  them to  ap p ro x i­

m a te ly  30,000 a c re  f e e t  of w a te r  p e r  y ea r  to  i r r i g a t e  some 5,875 a c re s
25o f  r e s e r v a t i o n  la n d .  A d d i t i o n a l ly ,  th e  d ec ree  confirm ed th e  r i g h t

of th e  Newlands P r o j e c t  to  d i v e r t  from th e  Truckee R iver  w a te r  in  an

amount n o t  to  exceed 1,500 cub ic  f e e t  p e r  second f o r  use  in  i r r i g a t i n g

some 232,800 a c r e s .  The a p p l i c a t i o n  of w a te r  was no t to  exceed 3 .5

ac re  f e e t  pe r  a c re  p e r  y e a r  f o r  bottom  lan d s  and 4 .5  a c re  f e e t  p e r  ac re

per y e a r  f o r  beach lands  a f t e r  a l lo w in g  f o r  t r a n s p o r t a t i o n  l o s s .  This

26r i g h t  has a p r i o r i t y  o f  J u ly  2 , 1902. No e x p l i c i t  m ention was made 

of r i g h t s  to  m a in ta in  Pyramid Lake p e r  s e .  R a th e r ,  th e  t r i b e  had 

a f f i rm e d  r i g h t s  on ly  fo r  land which i t  could  i r r i g a t e .  I m p l i c i t  in  

th e  d e c ree  was th e  view t h a t  w a te r  used f o r  f i s h  and w i l d l i f e  or 

r e c r e a t i o n  purposes  was no t im p o r tan t  o r  even b e n e f i c i a l .

The d iv e r s io n  of w a te r  from th e  Truckee R iver  to  th e  Newlands 

P r o j e c t  had a r a t h e r  sh a rp  e f f e c t  on th e  c o n d i t io n  of Pyramid Lake.

23Pyramid Lake Task F o rce ,  F in a l R ep o r t, pp. 34-35 .

24U nited  S ta te s  v . Orr Water D itch  Company (Nevada E q u ity  No. 
A-3, U. S. D i s t r i c t  C o u r t ,  D. N ev ., 1944).

^^Tbid . , p. 10.

^ ^ Ib id .,  pp. 10-11.
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The l e v e l  o f  th e  la k e  has  d e c l in e d  some 80 f e e t  s in c e  th e  d iv e r s io n s
27

began and th e  s i z e  o f  th e  la k e  has sh runk  by some 34,000 a c r e s  ( se e

F ig u re  3 ) .  Th is  i s  a t t r i b u t a b l e  to  th e  f a c t  t h a t  r a t e s  o f  e v a p o r a t io n

and t r a n s p i r t a t i o n  have exceeded r a t e s  of in f lo w  to  th e  l a k e .  This

d e c l i n e  has  had s e v e r a l  u n d e s i r a b le  e f f e c t s .  The low ering  of th e

s u r f a c e  o f  t h e  la k e  was accompanied by s i l t a t i o n  a t  th e  mouth of th e

Truckee R iv e r .  As a r e s u l t ,  th e  c u t t h r o a t  t r o u t  were no lo n g e r  a b le
28to  spawn and ceased  to  e x i s t  in  1939. Although a s to c k in g  program

i s  c u r r e n t l y  i n  o p e r a t io n ,  th e  i n c r e a s in g  s a l i n i t y  o f  la k e  w a te rs

accompanying th e  d e c l i n e  make i t  q u e s t io n a b le  w hether th e  c u t t h r o a t

and i t s  companion, th e  C u i - u i ,  w i l l  be  a b le  to  s u r v iv e .

A d d i t i o n a l l y ,  as th e  economy h as  grown and th e  p a t t e r n  of

demands has  changed. Pyramid Lake has become a s i g n i f i c a n t  r e c r e a -  

29t i o n a l  r e s o u r c e .  The la k e  i s  l a r g e ly  undeveloped a t  th e  p r e s e n t  

tim e  b o th  because  t h e  In d ia n s  do n o t  p o s se s s  th e  c a p i t a l  to  u n d e r ta k e  

developm ent and because  p r i v a t e  d e v e lo p e rs  a r e  u n w i l l in g  to  v e n tu re  

c a p i t a l  to  develop  f a c i l i t i e s  a t  th e  la k e  w i th o u t  some a s s u ra n c e  t h a t  

th e  l e v e l  o f  th e  la k e  w i l l  remain r e l a t i v e l y  s t a b l e .

^^W ilsey and Ham, Wccter R esources and Land Use o f  th e  Pyram id  
Lake In d ian  R e se rv a tio n ,  pp . 31-32.

28 "A ction  Program f o r  Resource Development T ruckee and Carson 
R iv e r  B asins  C a l i fo rn ia -N e v a d a ,"  U. S. Department of th e  I n t e r i o r ,  
pp . 26-27.

^^See: Bureau of Outdoor R e c r e a t io n ,  Pyramid Lake R ecrea tio n
S tu dy  (W ashington, D. C . : Government P r i n t i n g  O f f i c e ,  1968), p .  14.
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The A tto c a tio n  ContTovevsy Benewed

In  th e  l a s t  15 y e a r s  two ev en ts  have se rv e d  to  r e k in d le  a con­

t r o v e r s y  ov e r  w a te r  a l l o c a t i o n  in  th e  T ru ck ee -C arso n  R iver  system .

The f i r s t  e v en t  was c o n g re s s io n a l  a c t i o n  a u th o r i z in g  c o n s t r u c t i o n  o f  

th e  Washoe P r o j e c t  w i th in  th e  r i v e r  sy stem . The second  was th e  de­

velopm ent o f  a d r a f t  C a l i fo rn ia -N e v a d a  I n t e r s t a t e  Compact. This  

Compact, i f  approved , would p ro v id e  fundam en ta l  g u id e l in e s  and i n ­

s t i t u t i o n a l  mechanisms f o r  a l l o c a t i o n  o f  i n t e r s t a t e  w a te r s  between 

C a l i f o r n i a  and Nevada. Both t h e  Washoe P r o j e c t  and th e  I n t e r s t a t e  

Compact have p o t e n t i a l l y  s i g n i f i c a n t  im p l i c a t i o n s  f o r  w a te r  a l l o c a t i o n  

w i th in  th e  T ruckee-C arson  R iver  system .

The Washoe P r o je c t

The m ajo r  components o f  th e  Washoe P r o j e c t  a r e  d e p ic te d  i n

F ig u re  4. The P r o j e c t  c o n s i s t s  of works in  b o th  th e  upper Truckee
30

and upper Carson B as in s .  In  th e  Truckee B as in  b o th  P r o s s e r  Creek 

R e se rv o ir  and Stampede R e s e rv o i r  have been c o n s t r u c te d .  P r o s s e r  Creek 

R e se rv o ir  i s  p r im a r i ly  a f lo o d  c o n t r o l  f a c i l i t y  d e s ig n ed  to  h e lp  p ro ­

t e c t  Reno from heavy s p r in g  f lo o d  f lo w s . I t  a l s o  s e r v e s  as a re g u ­

l a t i n g  r e s e r v o i r  to  a s s u r e  a p e r e n n i a l  f low  in  th e  upper Truckee 

R iv e r .  Stampede R e s e rv o i r  i s  a l s o  a f lo o d  c o n t r o l  p r o j e c t ,  b u t ,  in  

a d d i t i o n ,  has ap p ro x im a te ly  7 ,000  a c re  f e e t  o f  s to r a g e  a l l o c a t e d  to  

m u n ic ip a l  and i n d u s t r i a l  w a te r  supp ly  u se s  in  t h e  Reno-Sparks a r e a .

S . ,  C ongress , House, R eport on Washoe P r o je c t ,  Nevoda- 
Cal'ufom ta^  H. Doc. 181, 84th  C ong., 1 s t  S e s s .  , 1955.
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The Watasheamu Dam and R e s e rv o ir  and a s s o c i a t e d  f a c i l i t i e s  

on th e  upper Carson R iv e r  would p ro v id e  supp lem en ta ry  i r r i g a t i o n  

w a te r  f o r  some 43,380 a c re s  o f  lan d  which a re  p r e s e n t l y  i r r i g a t e d .

I t  would a l s o  g e n e r a te  h y d r o e l e c t r i c  power and co u ld  be used  f o r  f lo o d  

c o n t r o l  s to r a g e  fo r  g r e a t e r  th a n  av erag e  f l o o d s .  Watasheamu Dam has 

n o t  been  c o n s t ru c te d  and t h e r e  a r e  no p la n s  f o r  c o n s t r u c t i o n  i n  th e

f o r e s e e a b le  f u t u r e .

In  t h e  c o u rse  o f  p la n n in g  f o r  th e  Washoe P r o j e c t ,  e n g in e e r s  

re co g n ized  t h a t  a d i f f e r e n t  w a te r  management scheme would have t o  be 

developed i f  a l l  w a te r  commitments i n  th e  two b a s in s  were to  be  m et. 

A cco rd in g ly ,  t h e r e  was developed  a r a t h e r  complex scheme f o r  r e a l l o ­

c a t i o n  o f  w a te r s  w i th in  and between th e  two b a s i n s .  The c o n s t r u c t i o n  

of works on th e  Carson R iv e r  would red u ce  th e  amount o f  w a te r  a v a i l ­

a b le  from t h a t  r i v e r  f o r  th e  Newlands P r o j e c t .  To p a r t i a l l y  compen­

s a t e  f o r  t h i s  lo s s  th e  Bureau o f  R ec lam ation  su g g e s te d  t h a t  a d d i t i o n a l

d iv e r s io n s  be made from th e  Truckee R iv e r  i n t o  t h e  Truckee Canal f o r

31
u l t im a te  u se  on th e  Newlands P r o j e c t .

I t  sh o u ld  be n o ted  t h a t  r e l e a s e s  t o  th e  Newlands P r o j e c t  a re  

u t i l i z e d  f o r  p u rp o ses  o th e r  th a n  i r r i g a t i o n .  Over th e  y e a r s  i r r i g a t i o n  

t a i l w a t e r s  have made p o s s ib l e  th e  developm ent of two w i l d l i f e  manage­

ment a re a s  i n  th e  low er Carson V a l le y .  These a r e  th e  F e rn le y  W i ld l i f e  

Management Area and th e  S t i l l w a t e r  W i ld l i f e  Management A rea .  The 

a r e a s  a re  managed by th e  Bureau of S port F i s h e r i e s  and W i ld l i f e  i n  th e  

Department o f  th e  I n t e r i o r .  Although o p e r a t io n  of th e  a re a s  h a s  been

S . ,  C ongress ,  J o i n t  Economic Committee, Touard Eaonanio 
Developm ent f o v  N a tiv e  American Com m unities, pp . 502—506.
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a d m i n i s t r a t i v e l y  approved by th e  f e d e r a l  governm ent, th e  S t a t e  of

32Nevada and th e  TCID, t h e r e  a r e  no a d ju d ic a te d  w a te r  r i g h t s  f o r  such 

o p e r a t io n s ,  and th e  e x i s t e n c e  o f  th e  a re a s  depends upon th e  a v a i l ­

a b i l i t y  o f  i r r i g a t i o n  t a i l w a t e r s .  The u se  o f  w a te r  i n  th e  w i l d l i f e  

management a re a s  i s  j u s t i f i e d  on th e  grounds t h a t  i t  i s  " b e n e f i c i a l "  

u s e .  S i m i l a r l y ,  th e  u se  o f  t a i l w a t e r s  to  i r r i g a t e  a community p a s t u r e ,  

th e  Carson p a s t u r e ,  i s  a l s o  j u s t i f i e d  on th e  b a s i s  o f  " b e n e f i c i a l "  u se  

a l th o u g h  t h e r e  i s  no a d ju d ic a te d  w a te r  r i g h t  f o r  t h a t  p a s tu r e .  I f  

i r r i g a t i o n  w a te r  d e l i v e r i e s  t o  th e  Newlands P r o j e c t  were c u r t a i l e d ,  

th e  w i l d l i f e  a re a s  (and th e  community p a s tu r e )  would be a f f e c t e d ,  

a l th o u g h  i t  i s  a m a t te r  of some c o n tro v e rsy  as to  w hether th e  e f f e c t  

would be p o s i t i v e  o r  n e g a t iv e .

Both th e  Pyramid Lake In d ia n s  and th e  T ruckee-C arson  I r r i g a ­

t i o n  D i s t r i c t  o b je c te d  t o  th e  r e v i s e d  w a te r  a l l o c a t i o n  scheme. The 

TCID b ased  i t s  o b j e c t io n  on th e  argument t h a t  i t  cou ld  n o t  be d ep r iv ed  

of any p o r t i o n  of i t s  l e g a l l y  decreed  w a te r  a l lo tm e n t .  The o b je c t io n s  

o f  th e  I n d ia n s  were somewhat more in v o lv e d .  Although th e  Ott Water 

D itch  D ecree  p ro v id ed  w a te r  to  th e  t r i b e  s o l e l y  f o r  th e  purpose  of 

i r r i g a t i o n ,  t h e  In d ia n s  a rgued  t h a t  they p o sse sse d  r i g h t s  to  m a in ta in  

th e  l e v e l  of th e  Pyramid Lake to  p r e s e r v e  th e  f i s h e r y  which has been 

t h e i r  h i s t o r i c a l  so u rc e  o f  l i v e l i h o o d .  A d d i t i o n a l ly ,  they  a rgued  t h a t  

m ain tenance  of a r e l a t i v e l y  s t a b l e  w a te r  l e v e l  r e p r e s e n te d  b e n e f i c i a l  

use  inasmuch as th e  la k e  was a s i g n i f i c a n t  r e c r e a t i o n  r e s o u r c e .

32Agreement between th e  Truckee-C arson  I r r i g a t i o n  D i s t r i c t ,  
th e  Board of F is h  and Game Commissioners of Nevada, and th e  U. S. 
F ish  and W i ld l i f e  S e r v ic e ,  d a te d  November 26, 1948.
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In  propounding  t h e i r  argum ent f o r  m ain tenance  o f  th e  w a te r  

l e v e l  t o  p re s e rv e  f i s h e r i e s ,  t h e  I n d ia n s  r e f e r r e d  to  th e  W inters Doc­

t r in e  e n u n c ia te d  by th e  Supreme C ourt i n  1908. The W inters D octrin e  

d e a l t  w ith  th e  i s s u e  of I n d ia n  w a te r  r i g h t s  on s e m i -a r id  In d ia n  

r e s e r v a t i o n s  and can be summarized b r i e f l y  as fo l lo w s .  The o r i g i n a l  

case  inv o lv ed  a q u e s t io n  o f  w he ther n o n - In d ia n  upstream  w a te r  u s e r s  

could  d i v e r t  w a te r ,  th u s  d e p r iv in g  downstream In d ia n s  o f  t h e i r  b a s i c  

so u rce  o f  l i v e l i h o o d .  W ithou t w a te r  th e  In d ia n s  had no means of s u r ­

v i v a l  on th e  r e s e r v a t i o n .  I n  c o n s id e r in g  th e  case  th e  Supreme Court 

examined th e  t r e a t y  c r e a t i n g  th e  r e s e r v a t i o n  i n  q u e s t io n  in  o rd e r  to  

a s c e r t a i n  t h e  r i g h t s  o f  th e  I n d i a n s .  The c o u r t  concluded t h a t  th e  

absence o f  an e x p l i c i t  p ro v id io n  r e s e r v i n g  w a te r  f o r  th e  In d ia n s  cou ld  

be i n t e r p r e t e d  in  two d i f f e r e n t  ways. I t  cou ld  be a rgued  t h a t  th e  

In d ia n s  had d e l i b e r a t e l y  abandoned any w a te r  r i g h t s  upon th e  s ig n in g  

o f  th e  t r e a t y  o r ,  a l t e r n a t i v e l y ,  t h a t  th ey  reco g n ized  th e  need f o r  

w a te r  and t h e r e f o r e  r e s e r v e d  i m p l i c i t l y  th e  u se  of t h a t  w a te r  f o r  

t h e m s e l v e s T h e  Court d ec id ed  in  fa v o r  o f  t h e  In d ia n s .

The In d ia n s  had command o f  th e  lands  and th e  w a te r s — command 
of a l l  t h e i r  b e n e f i c i a l  u s e ,  w he ther k e p t  f o r  h u n t in g  and 
g r a z in g ,  ro v in g  h e rd s  of s to c k ,  or tu rn e d  to  a g r i c u l t u r e  and 
th e  a r t s  o f  c i v i l i z a t i o n .  Did th ey  g iv e  up a l l  t h i s ?  Did 
they  reduce  th e  a r e a  o f  t h e i r  o c c u p a t io n  and g iv e  up w a te r s  
which made i t  v a lu a b le  or adequa te?  . . .  By a r u l e  o f  
i n t e r p r e t a t i o n  o f  ag reem ents  and t r e a t i e s  w ith  th e  I n d ia n s ,  
a m b ig u i t ie s  o c c u r r in g  w i l l  be r e s o lv e d  from th e  s t a n d p o in t  
o f  th e  I n d ia n s .  And th e  r u l e  shou ld  c e r t a i n l y  be a p p l ie d  to  
d e te rm in e  between two i n f e r e n c e s ,  one o f  which would su p p o r t

^^W inters v s .  U n ited  S t a t e s ,  207 U. S. 564 (1908). 

p .  346.
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th e  p u rp o se  o f  th e  agreem ent and th e  o th e r  im p a ir  o r  d e f e a t  
i t .  On acco u n t o f  t h e i r  r e l a t i o n s  t o  th e  Government, i t  
canno t be supposed t h a t  th e  In d ia n s  were a l e r t  to  ex c lu d e  
by fo rm a l words every  in f e r e n c e  which m ight m i l i t a t e  
a g a in s t  o r  d e f e a t  t h e  d e c la r e d  p u rp o se  of them selves  and 
th e  Government, even i f  i t  could  be supposed t h a t  th e y  
had th e  i n t e l l i g e n c e  to  f o r e s e e  th e  "d oub le  sen se"  which 
sometimes m igh t be  u rged  a g a i n s t  th em .3^

In  a n o th e r  c a s e ,  th e  Supreme C ourt s t a t e d  t h a t :

. . . whenever th e  needs and re q u ire m e n ts  o f  th e  com pla inan t 
f o r  t h e  u se  o f  th e  w a te rs  o f  B irch  Creek f o r  i r r i g a t i o n  or 
o t h e r  u s e f u l  p u rp o ses  upon th e  r e s e r v a t i o n  exceed th e  amount 
o f  w a te r  r e s e r v e d  by d e c r e e  f o r  t h a t  p u rp o s e ,  th e  com plain­
a n t  may ap p ly  to  th e  c o u r t  f o r  a m o d i f i c a t io n  o f  t h e  d e c re e .

Thus, i t  was a rgued  t h a t  what was im p l ie d ly  r e s e rv e d  t o  th e  In d ia n s

was n o t  on ly  th e  amount o f  w a te r  r e q u i r e d  a t  th e  tim e th e  r e s e r v a t i o n

was e s t a b l i s h e d  b u t  a l s o  th e  amount o f  w a te r  which th ey  m igh t need i n

th e  f u t u r e  to  accom plish  th e  p u rp o se s  f o r  which th e  r e s e r v a t i o n  was

s e t  a s i d e .

In  summary, t h e n ,  t h e  argum ent of th e  Pyramid Lake In d ia n s

had two m ajor t h r u s t s .  F i r s t ,  by v i r t u e  o f  th e  W in ters D o c trin e  and

37o th e r  Court c a s e s ,  they  p o s se s se d  th e  r i g h t  to  a q u a n t i t y  o f  w a te r  

from th e  Truckee R iv e r  n e c e s s a ry  to  p re s e rv e  (o r  r e e s t a b l i s h ,  in  t h i s  

c ase )  th e  f i s h e r y  upon which th e y  had h i s t o r i c a l l y  depended. At th e  

tim e th e  Washoe P r o j e c t  was a u th o r i z e d  th ey  were n o t  r e c e iv in g  t h i s  

q u a n t i t y  of w a te r .  Second, th e  t r i b e  argued t h a t  c o n s t r u c t i o n  o f  th e

^ ^ Ih id .,  p .  346.

36 Conrad In v es tm en t Company v .  U n ited  S t a t e s ,  161 F . 829 
(9 th  C ir .  1908), p .  835.

37 See: U n ited  S t a t e s  v .  Ahtanum I r r i g a t i o n  D i s t r i c t ,  236 F.
2d 321 (9 th  C i r .  1956); U nited  S t a t e s  v .  W inans, 198 U. S. 371 (1905) 
and A rizona  v .  C a l i f o r n i a ,  U n ited  S t a t e s  I n t e r v e n e r ,  373 U. S. 546, 
600 (1962) .
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Washoe P r o j e c t  would f u r t h e r  d e p l e t e  flow s o f  th e  Truckee R iver  i n t o

Pyramid Lake a n d , c o n se q u e n t ly ,  f u r t h e r  encroach  on t h e i r  W inters  

38D octrin e  r i g h t s .

The In d ia n s  a l s o  argued t h a t  th e  f a c t  t h a t  no W inters D octrin e  

r i g h t s  were re c o g n ize d  in  th e  Orr Water D itch  Decree was n o t  o f  con­

sequence . I t  was t h e i r  v iew  t h a t  th e  S e c r e ta r y  of th e  I n t e r i o r ,  as 

th e  t r u s t e e  o f  th e  t r i b e ,  had th e  a u t h o r i t y  to  acknowledge ad m in is ­

t r a t i v e l y  th e  e x i s t e n c e  o f  th e  W inters D o c trin e  r i g h t s  and ta k e  a l l

s t e p s  to  se e  t h a t  w a te r  g u a ra n tee d  th e  t r i b e  by v i r t u e  of t h a t  d o c t r in e

39be d e l iv e r e d  to  Pyramid Lake.

S p e c i f i c a l l y ,  th e  t r i b e  has contended t h a t  th e  av erag e  c u r r e n t

flow  t o  th e  la k e  a t  t h i s  tim e  i s  rough ly  2 38,000 a c re  f e e t  p e r  y e a r .

I f  t h i s  r a t e  of flow  p r e v a i l s ,  th e  l a k e ' s  l e v e l  w i l l  c o n t in u e  to  drop

a t  a r a t e  o f  ap p ro x im a te ly  one fo o t  p e r  y e a r  and i t  w i l l  be  d e s t ro y e d
40u t t e r l y  as a r e c r e a t i o n  and f i s h e r y  r e s o u r c e .  In  o rd e r  to  c r e a t e  a 

r e l a t i v e l y  s t a b l e  lak e  an annual in f lo w  o f 385,000 a c re  f e e t  p e r  y e a r
41

would be r e q u i r e d .  Th is  means t h a t  ap p ro x im a te ly  150,000 a c r e  f e e t  

o f  a d d i t i o n a l  w a te r  would have to  be d i v e r t e d  to  t h e  la k e  over and 

above what i t  i s  now g e t t i n g .  The In d ia n s  have contended f u r t h e r  

t h a t  th e  d iv e r s io n  o f Truckee R iver  w a te r  to  th e  Newlands P r o j e c t  i s  

w a s t e f u l .  They b e l i e v e  th e  S e c re ta r y  of I n t e r i o r ,  as t r u s t e e  o f  th e

^ p y ra m id  Lake P a iu te  T r ib e  v .  U n ited  S t a t e s ,  No. 927, 39 L.W.
3201.

39Pyramid Lake P a iu te  T r ib e  v .  W alter J .  H ic k e l  and John N. 
M i t c h e l l ,  "Memorandum of P o in t s  and A u th o r i t i e s  in  O p p o s i t io n  to  
M otions to  D ism iss ,"  U. S. D i s t r i c t  C o u r t ,  D. C . , No. 2506-70.

^*^Lowell Smith and Pamela D euel,  "The C a l i fo rn ia -N e v a d a  
I n t e r s t a t e  Water Compact: A G reat B e t r a y a l , "  Cry C a lifo rn ia ^  7 (W in te r ,  
1 9 7 1 -72 ) , p .  33.

^^See: Pyramid Lake Task F o rc e ,  F in a l Report^  p .  A-23.
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t r i b e ,  shou ld  r e a l l o c a t e  w a te r  away from Newlands in  th e  amount of

150,000 a c re  f e e t  a n n u a l ly  and ta k e  a l l  a c t i o n  to  p re v e n t  f u r t h e r  

encroachm ent upon i t s  W inters D o c trin e  r i g h t s .

The S e c re ta r y  o f  I n t e r i o r  was th u s  p la ce d  in  a dilemma. On 

th e  one h an d , th e  Truckee Carson I r r i g a t i o n  D i s t r i c t  and o th e r  power­

f u l  i r r i g a t i o n  i n t e r e s t s  w i th in  th e  two b a s in s  were a s s e r t i n g  t h a t  

they  were e n t i t l e d  to  t h e i r  decreed  r i g h t s .  They were su p p o rted  by 

th e  Bureau o f R ec lam ation  i n  t h i s  a s s e r t i o n .  On th e  o th e r  hand, 

t h e  Pyramid Lake In d ia n s  were a s s e r t i n g  t h a t  th e  W inters D o c trin e  

and r e l a t e d  d e c i s io n s  bound th e  S e c re ta r y  t o  a l l o c a t e  a d m i n i s t r a t i v e l y  

s u f f i c i e n t  w a te r s  to  th e  la k e  to  en su re  r e l a t i v e l y  s t a b l e  l e v e l s .  

F u r t h e r ,  t h e  In d ia n s  argued t h a t  th e  Orr Water D itch  Decree was ex­

p l i c i t  i n  s t a t i n g  t h a t  t h e  j u s t i f i c a t i o n  f o r  w a te r  e n t i t l e m e n t  was 

b e n e f i c i a l  u se  and t h a t  th e  Newlands P r o j e c t  in v o lv e d  f l a g r a n t  w aste  

o f  s i g n i f i c a n t  q u a n t i t i e s  o f  w a te r .  I n  s h o r t ,  th ey  argued t h a t  th e  

S e c r e ta r y  had a b ro g a ted  h i s  t r u s t  r e s p o n s i b i l i t y  to  th e  In d ia n s  and 

shou ld  t a k e  im m ediate s t e p s  to  f u l f i l l  t h a t  r e s p o n s i b i l i t y .  S ince  

t h e r e  was n o t  s u f f i c i e n t  w a te r  i n  th e  r i v e r  system  to  accommodate 

th e  c o n f l i c t i n g  c la im s ,  th e  S e c re ta r y  was c o n fro n te d  w ith  a problem 

o f d ev e lo p in g  an a d m i n i s t r a t i v e  a l l o c a t i o n  o f  t h e  s c a rc e  w a te r .  This 

dilemma and t h e  accompanying c o n tro v e rsy  were h e ig h te n e d  by n e g o t i a ­

t i o n s  a t t e n d a n t  t o  th e  developm ent o f  an i n t e r s t a t e  compact which 

p u rp o r te d  to  a l l o c a t e  th e  w a te rs  of th e  Truckee and Carson R ivers  

between th e  s t a t e s  o f  C a l i f o r n i a  and Nevada.
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The C a l i f  o m ia -N evada  I n t e r s t a t e  Compact

Since  1955, C a l i f o r n i a  and Nevada have been engaged in  nego­

t i a t i o n s  to  develop  a means t o  e q u i t a b ly  d iv id e  th e  w a te r s  of th e  

th r e e  i n t e r s t a t e  s tre am s  common to  bo th  s t a t e s .  These s tream s  a re  

th e  Truckee R iv e r ,  th e  Carson R iv e r  and th e  Walker R iv e r .  The l a t t e r  

r i v e r  l i e s  im m edia te ly  s o u th  o f  th e  Carson R iv e r  and i s  n o t  o f  concern  

i n  t h i s  s tu d y .  The n a tu r e  o f I n t e r s t a t e  Compacts i s  such t h a t  they  

m ust be approved by th e  l e g i s l a t u r e s  o f  bo th  s t a t e s  as  w e l l  as th e

C ongress . A f te r  more th a n  15 y e a r s  of n e g o t i a t i o n ,  a d r a f t  Compact
42was approved by b o th  s t a t e  l e g i s l a t u r e s .  D ra f t  l e g i s l a t i o n  was

43in t ro d u c e d  in  th e  House b u t  companion l e g i s l a t i o n  has  n o t  been i n ­

tro d u ced  in  th e  S e n a te .

The Compact as c u r r e n t l y  d r a f t e d  p ro v id e s  f o r  c r e a t i o n  o f  a 

Compact Commission t o  a d m in is te r  t h e  p r o v i s io n s  of th e  Compact. I t  

a l s o  p ro v id e s ,  w ith  some d eg ree  o f  s p e c i f i c i t y ,  fo r  th e  a l l o c a t i o n  

o f  w a te r s  in  th e  i n t e r s t a t e  s tream s  between th e  two s t a t e s .  The 

d r a f t  Compact f a i l s  to  r e c o g n iz e  any In d ia n  w a te r  r i g h t s  in  th e  

T ruckee-C arson  system  e x c e p t  th o s e  i r r i g a t i o n  r i g h t s  a f f i r m e d  by th e  

O rr Water D itch  D ecree  f o r  th e  Pyramid Lake In d ia n s .  The d r a f t  Com­

p a c t  f a i l s  to  make any m en tion  of any W inters D octrin e  r i g h t s .  Thus, 

C o n g re ss io n a l  a p p ro v a l  o f  t h e  Compact as c u r r e n t l y  d r a f t e d  cou ld  be 

i n t e r p r e t e d  as  an i m p l i c i t  d e n i a l  o f  th e  e x i s t e n c e  of W inters D octrin e  

w a te r  r i g h t s  f o r  th e  Pyramid Lake I n d i a n s .

42W ater, C a l i f o r n i a  A nnota ted  S t a t u t e s ,  P a r t  8 , C a l i f o r n i a -  
Nevada I n t e r s t a t e  Compact, S ec . 5975; Nev. Rev. S t a t .  538 .600 .

*^H.R. 6078, 9 1 s t  C ong ., 1 s t  S e s s .  (1972).
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The Compact, th e n ,  has  become an im p o r ta n t  e lem ent in  th e  con­

t i n u in g  c o n t ro v e rs y  over w a te r  a l l o c a t i o n  in  th e  T ruckee-C arson  system . 

I f  u l t i m a t e l y  adopted  i n  i t s  p r e s e n t  form , t h e  Compact w i l l  p ro v id e  

g u id e l in e s  as w e l l  as th e  i n s t i t u t i o n a l  m achinery  f o r  a l l o c a t i o n  o f  

th e  s c a rc e  w a te r s  o f  th e  b a s in s  in v o lv e d .  The Pyramid Lake In d ia n s  

have opposed t h e  Compact in  a l l  o f  i t s  v a r io u s  forms p r i n c i p a l l y  on 

t h e  grounds t h a t  i t  f a i l s  to  r e c o g n iz e  th e  e x i s t e n c e  of W inters Doc­

t r in e  r i g h t s .  One e a r ly  d r a f t  o f  th e  Compact in  f a c t  c o n ta in ed  

language  which was i n t e r p r e t e d  a s  denying  th e  In d ia n s  even th e  pos­

s i b i l i t y  of a d ju d ic a t in g  W inters D o c trin e  r i g h t s . The Bureau o f  

In d ia n  A f f a i r s  and th e  C a l i f o r n i a  S t a t e  L e g i s l a t u r e  r e fu s e d  to  r a t i f y  

t h i s  v e r s i o n .  The c u r r e n t  v e r s io n  g iv e s  a l l  w a te rs  in  th e  Truckee 

R iver  n o t  e x p l i c i t l y  a l l o c a t e d  t o  C a l i f o r n i a  o r  th e  f e d e r a l  government 

to  th e  s t a t e  o f  Nevada. Thus, th e  t r i b e  i s  a t  p a in s  to  make c l e a r  

t h a t  th e  Compact p ro v id e s  f o r  th e  s e i z u r e  of w a te rs  which p r o p e r ly  

belong  to  th e  I n d ia n s .  F u r th e rm o re ,  th e y  a rgue  t h a t  t h e  S e c r e ta r y  o f  

th e  I n t e r i o r  shou ld  recommend C o n g re ss io n a l  o p p o s i t io n  to  th e  c u r r e n t  

d r a f t  s in c e  i t  g iv e s  w a te r s  to  th e  s t a t e  o f  Nevada which p r o p e r ly  

shou ld  be under th e  c o n t r o l  o f  th e  f e d e r a l  government a c t in g  as t r u s t e e  

f o r  th e  t r i b e .

The d r a f t  Compact, th e n ,  appea rs  to  r e e n f o r c e  th e  p o l ic y  

dilemma which was r a i s e d  by th e  Washoe P r o j e c t .  This  i s  so because  

th e  d r a f t  Compact a l l o c a t e s  th e  w a te rs  of th e  T ruckee-C arson  system  

in  a f a s h io n  t h a t  w i l l  e n ab le  com ple tion  of th e  Washoe P r o j e c t  th rough  

th e  s e i z u r e  of w a te rs  which th e  In d ia n s  c la im  as t h e i r s .  Thus, th e  

S e c r e ta r y  i s  under th e  same s o r t  o f  p r e s s u r e s  w i th  r e s p e c t  to  h i s
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p o s i t i o n  on th e  Compact as  he  i s  w ith  r e s p e c t  t o  th e  Washoe P r o j e c t .  

E s s e n t i a l l y  th e  same argum ents su rro u n d  th e  q u e s t io n  of Compact ap p ro v a l  

as su rro u n d  th e  i s s u e  o v e r  c o n s t r u c t i o n  o f  th e  Washoe P r o j e c t .  This i s  

n o t  s u r p r i s i n g  in  view o f  t h e  f a c t  t h a t  a p p ro v a l  o f  th e  Compact in  e f ­

f e c t  c l e a r s  the  way f o r  co m ple tion  o f  th e  Washoe P r o j e c t .

The Task Force S tu d ie s

I n  an e f f o r t  t o  r e s o lv e  th e  c o n t r o v e r s y ,  th e  S e c re ta r y  o f  th e

I n t e r i o r  has a p p o in ted  two Task Forces  a t  d i f f e r e n t  t im es  d u r in g  th e

p a s t  t e n  y e a r s  to  s tu d y  ways in  which th e  c o n f l i c t  m ight be  r e s o lv e d .

The f i r s t  Task Force  was composed s o l e l y  o f  r e p r e s e n t a t i v e s  of th e

v a r io u s  Department of I n t e r i o r  a g e n c ie s  h av ing  an i n t e r e s t  in  th e
44Truckee-C arson  w a te r  a l l o c a t i o n  p rob lem . T h is  Task Force a t tem p ted  

to  develop  a p la n  which would p e rm it  e a r l y  c o m p le tio n  of th e  Washoe 

P r o j e c t .

The r e p o r t  of t h i s  T ask  F o rce ,  e n t i t l e d  "A ction  Program fo r  

Resource Development Truckee and Carson R iver B asins  C a l i fo rn ia -N e v a d a ,"  

co n ta in ed  some t e n  recom m endations. Two s ta n d  o u t .  F i r s t ,  th e  Task 

Force assumed t h a t  th e  S e c r e ta r y  of th e  I n t e r i o r  cou ld  n o t  g u a ra n te e  

w a te r  to  any group u n le s s  t h a t  group h e ld  an a d ju d ic a te d  w a te r  r i g h t .

44Members of t h e  Task Force in c lu d e d  r e p r e s e n t a t i v e s  o f  th e  
Bureau of R ec lam ation , t h e  Bureau o f  In d ia n  A f f a i r s ,  th e  Bureau of 
Spor t  F i s h e r i e s  and W i l d l i f e ,  t h e  G e o lo g ic a l  Survey and th e  O f f i c e  o f  
th e  S o l i c i t o r .  The Chairman o f  t h e  Task  F orce  was th e  D i r e c to r  o f  
th e  Resources Program s t a f f .

^^"A ction  Program f o r  Resource Development Truckee and Carson 
R iver B asins  C a l i fo rn ia -N e v a d a ,"  U. S. D epartm ent o f  I n t e r i o r ,  p .  2.



88

This meant t h a t  no w a te r  cou ld  be g u a ra n te e d  to  Pyramid Lake a s id e  from

th e  amount a l r e a d y  a d ju d ic a te d  f o r  i r r i g a t i o n  p u rp o s e s .  The Task Force

recommended, however, t h a t  Pyramid Lake be a l l o t t e d  as much w a te r  as

46p o s s i b l e  w ith o u t  j e o p a r d iz in g  a d ju d ic a te d  r i g h t s .  Second, th e  Task 

Force  recommended t h a t  th e  Newlands P r o j e c t  r e c e iv e  an a l lo tm e n t  o f

406,000 a c re  f e e t  a n n u a l ly  which annual a l lo tm e n t  may be red u ced .

These recommendations were u n s a t i s f a c t o r y  to  bo th  th e  In d ia n s  and th e  

TCID. As a consequence , th e  only  c o n c re te  a c t i o n  to  emerge from th e  

work o f  the  Task Force was th e  fo rm a tio n  o f a committee to  p re p a re  

o p e ra t in g  p ro c e d u re s  and c r i t e r i o n  on an a n n u a l  b a s i s .  Such p ro c e d u res  

have been  p re p a re d ,  adopted  by th e  S e c r e ta r y  and p u b l i s h e d  i n  th e  

F ed era l R e g is te r  s in c e  1967.^^

I t  h a s  been th e  case  t h a t  th e  w a te r  a v a i l a b l e  to  Pyramid Lake 

has  in c r e a s e d  s in c e  th e  o p e r a t in g  p ro c e d u re s  and c r i t e r i a  were i n t r o ­

duced . However, th e  in c r e a s e  i s  a t t r i b u t e d  to  s e v e r a l  e x c e p t io n a l ly  

wet y e a r s  and th e  I n d ia n s  have rem ained d i s s a t i s f i e d  w ith  th e  p ro c e d u re s  

s in c e  they  a r e  l e f t  w ith  a r e s i d u a l  q u a n t i t y  o f  w a te r  which i s  s u b je c t  

to  sh a rp  v a r i a t i o n s .  The TCID a l s o  o b je c te d  to  th e  i n i t i a l  recommenda­

t i o n ,  a rg u in g  t h a t  t h e i r  a d ju d ic a te d  a l lo tm e n t  of 406,000 a c r e  f e e t  

shou ld  n o t  be  reduced  in  any c irc u m stan c es  ex ce p t  when s u p p l i e s  were 

so  s h o r t  as to  r e q u i r e  r e d u c t io n  t o  meet r i g h t s  s e n io r  to  t h e i r s .

I b id .  y pp . 25-26.

I b id .  y pp . 9 -10 .

48See f o r  exam ple: U. S. D epartm ent o f  I n t e r i o r ,  O f f i c e  of
th e  S e c r e t a r y ,  "O p e ra t in g  C r i t e r i a  and P ro c e d u re s ;  Truckee and 
Carson R iv e r s , "  F edera l R e g i s te r ,  XXXV, No. 59, March 26, 1970, 5131.
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The o b je c t io n s  of th e  TCID were overcome, how ever, when th e  S e c re ta r y

49agreed  in  w r i t i n g  n o t  t o  reduce  th e  406,000 a c re  fo o t  a l lo tm e n t .  

A d d i t i o n a l ly ,  th e  Bureau of R eclam ation  p layed  a c r u c i a l  r o l e  in  

d e te rm in in g  th e  p ro ced u res  and c r i t e r i a  and r e p r e s e n te d  th e  TCID 

e f f e c t i v e l y .  The Pyramid Lake In d ia n s  had no such r e p r e s e n t a t i o n .

T h is  was d u e ,  in  p a r t ,  t o  th e  f a c t  t h a t  th e  Bureau of In d ia n  A f f a i r s  

had w ithdraw n su p p o r t  f o r  th e  Task Force recommendations i n  1966 and 

was n o t  in  a p o s i t i o n  t o  e f f e c t i v e l y  co u n te r  th e  Bureau o f R ec lam ation .

The second Task Force was somewhat more b ro ad -b ased  and was

founded i n  an e f f o r t  to  a id  i n  th e  developm ent o f  an a c c e p ta b le

i n t e r s t a t e  Compact. Th is  Task F o rc e ,  th e  Pyramid Lake Task F o rc e ,

was c r e a te d  by th e  S e c re ta r y  o f th e  I n t e r i o r  and th e  g overno rs  o f

C a l i f o r n i a  and Nevada in  an e f f o r t  to  a id  in  th e  developm ent o f  an

a c c e p ta b le  c o m p a c t . I t  c o n s i s te d  of members from th e  f e d e r a l

government and a p p o in te e s  from th e  s t a t e s  o f  C a l i f o r n i a  and Nevada.

This  Task Force d e f in e d  i t s  o b j e c t i v e s  as fo l lo w s :

To i n v e s t i g a t e  t h e  w a te r  a v a i l a b i l i t y  and needs o f  th e  Tahoe, 
Truckee and Carson B asins  and t o  recommend ways and means to  
use  and d i s t r i b u t e  such w a te r s  in  such a manner as  w i l l  as 
c lo s e ly  as p o s s ib ly  p ro v id e  s u f f i c i e n t  w a te r  to  p re s e rv e  
Pyramid Lake and to  s a t i s f y  th e  b e n e f i c i a l  needs of o th e r  
u s e r s .

The Task Force  conducted  i t s  work by a p p o in t in g  s tu d y  groups 

to  examine seven  a re a s  which had n o t  been s tu d ie d  p r e v io u s ly  o r  f o r

49 See exchange of co rrespondence  between the  Department o f  
I n t e r i o r  and th e  T ruckee-C arson  I r r i g a t i o n  D i s t r i c t  r e l a t i n g  to  th e  
" N in e -P o in t  Package A greem ent,"  d a ted  J u ly  13, 1967 and August 10, 1967.

^^Pyramid Lake Task F o rce ,  F in a l R e p o r t, pp. v - x i .

^ ^ I b id . , p .  9.
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which p re v io u s  work had been in c o n c lu s iv e .  The a re a s  w ere: (1) w eather

m o d i f i c a t i o n ,  (2) ground w a te r  a v a i l a b i l i t y ,  (3) w a te r  im p o r ta t i o n ,

(4) e n g in e e r in g  and m ech an ica l s o l u t i o n s ,  (5) w a te r  r i g h t s  and t h e i r  

e n fo rcem en t,  (6) economic s t u d i e s ,  and (7) w a te r  s a lv a g e  s t u d i e s .

For th e  most p a r t ,  t h e  r e s u l t s  of th e s e  s t u d i e s  were e i t h e r  in c o n c lu ­

s i v e  o r  th e  recommendations were deemed " i n f e a s i b l e "  by th e  Task F o rce .  

Two s i g n i f i c a n t  f in d in g s  did  em erge, h o e v e r .  The Task Force

found t h a t  th e  two d ec ree s  g ove rn ing  th e  a l l o c a t i o n  of w a te r  r i g h t s

52w i th in  th e  system  were n o t  b e in g  a d e q u a te ly  e n fo rc e d .  Thus, la n d s  

w ith o u t  a d ju d ic a te d  r i g h t s  were be ing  i r r i g a t e d  and o th e r  la n d s  f o r  

which a d ju d ic a te d  r i g h t s  e x i s t e d  were ta k in g  more w a te r  th an  th e y  

were l e g a l l y  e n t i t e d  t o .  The Task F orce  recommended t h a t  th e  d e c re e s  

be e n fo rc e d .

The second s i g n i f i c a n t  f in d in g  came from th e  work o f  th e

e n g in e e r in g  c o n s u l t in g  f i rm  o f  C lyde , G rid d le  and Woodward, I n c . ,

which was engaged by th e  s tu d y  group on w a te r  s a lv a g e .  The c o n s u l t in g

firm  concluded t h a t  th e  406,000 a c re  f e e t  a l l o c a t e d  to  th e  Newlands

53P r o j e c t  was e x c e s s iv e .  I t  s u g g es te d  t h a t  n e a r ly  100,000 a c r e  f e e t  

could  be saved i f  c e r t a i n  p o r t i o n s  o f  th e  p r o j e c t  were m odernized  

and management p r a c t i c e s  improved. With r e s p e c t  to  management th e  

c o n s u l t a n t s  no ted  t h a t  modern m e te r in g  equipm ent had n o t  been i n s t a l l e d  

and as  a r e s u l t  a c c u ra te  r e c o rd s  o f  w a te r  d e l i v e r i e s  were n o t  be ing  

k e p t .  F u r th e r ,  th e  c o n s u l t a n t s  no ted  t h a t  i n  some c a s e s  fa rm ers  were

^^Ibid. , pp . 15-16 . 

p .  A-21.
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Opening and c lo s in g  t h e i r  own g a te s  and in  th e s e  in s t a n c e s  manageinent

of th e  p r o j e c t  devolved  i n t o  th e  hands o f  t h e  fa n n e rs  r a t h e r  th an

TCID m a n a g e m e n t . C o n s e q u e n t l y ,  t h e  Task F orce  recommended t h a t

c e r t a i n  p h y s ic a l  improvements d esigned  to  m odernize  p o r t i o n s  o f  th e

p r o j e c t  be u n d e r ta k en  a t  a  c o s t  o f  a p p ro x im a te ly  $1 .5  m i l l i o n  d o l l a r s .

They f u r t h e r  recommended t h a t  t h i s  c o s t  be  bo rne  by th e  f e d e r a l

governm ent. The Task Force  concluded  t h a t  w a te r  s a v in g s  r e a l i z e d

from t h i s  m o d e rn iz a t io n  sh o u ld  be s u b t r a c t e d  from th e  406,000 a c re
55

f e e t  f i g u r e  which t h e  TCID now c la im s  as i t s  e n t i t l e m e n t .

D iscu ssio n

In  t h i s  s i t u a t i o n  th e  S e c r e ta r y  of th e  I n t e r i o r  was fo rc e d  to  

a t te m p t  to  m e d ia te  th e  competing c la im s  of two groups f o r  s c a r c e  

w a te r .  He i s  presum ably  t h e  t r u s t e e  of th e  I n d ia n s  i n  a l l  r e s p e c t s  

and he h o ld s  th e  w a te r  r i g h t s  f o r  t h e  i r r i g a t o r s  in  t r u s t .  To d a t e ,  

h i s  a c t i o n s  have fa v o re d  th e  i r r i g a t o r s  due m ost p ro b ab ly  to  th e  f a c t  

t h a t  th ey  were r e p r e s e n te d  by th e  r e l a t i v e l y  s t ro n g  Bureau o f Reclama­

t i o n .  In  t h i s  s i t u a t i o n  th e  Bureau o f  In d ia n  A f f a i r s  has  n o t  been a 

p a r t i c u l a r l y  s t r o n g  ad v o ca te  o f  th e  I n d i a n s '  p o s i t i o n  a l th o u g h  t h e r e  

a re  s ig n s  t h a t  t h i s  p o s tu r e  i s  c h a n g i n g . T h e  f a i l u r e  o f  th e

^^C lyde, C r id d le  and Woodward, I n c . ,  Rempart on Water Use 
Improvement S tudy o f  Truokee-Carson R iv e r  Basin  (1 9 7 1 ) ,  pp. 57-61 .

^^Pyramid Lake Task F o rc e ,  F in a l R e p o r t,  p . 35.

^^See: "Comments Concern ing  T ruckee-C arson  O p era t in g  C r i ­
t e r i a . "  A memorandum t o  members o f  th e  I n t e r i o r  Committee on 
O p era t in g  C r i t e r i a  and P ro c e d u re s ,  Truckee and Carson R iver B a s in s ,  
s ig n ed  by George Hedden, A s s i s t a n t  Area D i r e c t o r ,  Bureau o f  In d ia n  
A f f a i r s ,  d a te d  November 16, 1971.
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S e c re ta r y  t o  f i n d  a s a t i s f a c t o r y  compromise t o  t h i s  c o n f l i c t  a p p a r e n t ly  

means t h a t  th e  power to  r e s o lv e  i t  w i l l  be tak en  o v e r  by th e  c o u r t s .

P a r t  of th e  S e c r e t a r y ' s  d i f f i c u l t i e s  have stemmed from th e  

f a i l u r e  o f  h i s  b u reau s  and t a s k  f o r c e s  to  v iew  th e  problem  o f  w a te r  

a l l o c a t i o n  as an economic problem . To be s u r e ,  th e  Pyramid Lake 

Task F o rce  d id  u n d e r ta k e  an economic s tu d y .  But t h i s  s tu d y  was w holly  

u n s a t i s f a c t o r y  i n  t h a t  i t  f a i l e d  to  d e a l  w ith  th e  hard  i s s u e s  of w i l l ­

in g n e ss  t o  pay f o r  i r r i g a t i o n  w a te r ,  r e c r e a t i o n  o p p o r tu n i t i e s  a t  

Pyramid Lake and Lahontan R ese rv o ir  as w e l l  as  th e  h u n t in g  p e rm i t te d  

a t  th e  w i l d l i f e  managanent a r e a s .  The Task F orce  d id  examine th e  

p o s s i b i l i t y  of p u rc h a s in g  w a te r  r i g h t s  t o  a id  Pyramid Lake b u t  con­

cluded  t h a t  t h i s  was n o t  f e a s i b l e  because  i t  was " to o  ex p en s iv e"  and
58m ight d e s t r o y  a l r e a d y  developed  l o c a l  econom ies. The Task Force 

n e g le c te d  t o  e s t a b l i s h  any c r i t e r i a  on which to  b a se  t h e i r  judgment 

of " to o  e x p e n s iv e ."  Nor was th e r e  any d e m o n s t ra t io n  or s u p p o r t  f o r  

th e  a s s e r t i o n  t h a t  l o c a l  economies would be d e s t r o y e d .  In d e e d ,  even 

i f  th e  a s s e r t i o n  could  be documented i t  m igh t be a rgued  t h a t  d e s t r u c ­

t i o n  o f  l o c a l  econmies i s  an i n e v i t a b l e  outcome o f  th e  m arket p ro c e s s  

when demands change. To a rg u e  th a t  l o c a l  economies should  n o t  be 

d e s t ro y e d  in  th e  f a c e  o f  changing  demands i s  to  advoca te  a p o l i c y  o f 

c r e a t i n g  r e s o u rc e  im m obil i ty  and f r i c t i o n s  which h in d e r  th e  a t ta in m e n t

Pyramid Lake P a iu t e  T r ib e  of In d ia n s  v .  Rogers C. B. M orton, 
U. S. D i s t r i c t  C o u r t ,  D. C . , No. 2506-70. This  s u i t  i s  c u r r e n t l y  
pending  and seek s  p r e l im in a r y  r e l i e f  pending  ap p ea l  of th e  Orr Water 
D itch  D ecree.

58Pyramid Lake Task Force , F in a l Report^  p .  31.
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o f  o p t im a l  perform ance  from th e  m arket system . I t  has  been  p a r t i c u ­

l a r l y  t r u e  o f th e  R eclam ation  program t h a t  th e  f e d e r a l  government 

has  been r e l u c t a n t  to  l e t  th e  m arket system work i t s  way and e l i m i ­

n a te  th e  m a rg in a l  fa rm er.

That m a rg in a l  fa rm ers  a re  p r e s e n t  in  th e  Newlands P r o j e c t  

59i s  h a r d ly  an i s s u e .  The fa rm ers  i n  th e  T ruckee-C arson  I r r i g a t i o n  

D i s t r i c t  have r e p e a te d ly  argued  t h a t  they  canno t a f f o r d  t o  pay th e  

c o s t  o f  m odern iz ing  t h e i r  o u td a te d  i r r i g a t i o n  p r o j e c t .  T h i s ,  d e s p i t e  

th e  f a c t  they  have re c e iv e d  r e l i e f  from 60% o f  th e  o r i g i n a l  i n v e s t ­

ment c o s t s  of t h e  p r o j e c t .  And y e t  th e  fa rm ers  pay n o th in g  f o r  th e  

w a te r  p e r  s e .  They pay on ly  a f l a t  fe e  p e r  a c re  i r r i g a t e d  and an 

o p e ra t io n  and m ain tenance  c h a rg e .  These f e e s  do n o t  r e p r e s e n t  

e q u i l ib r iu m  p r i c e s  which r e f l e c t  th e  v a lu e  of a s c a r c e  r e s o u rc e  in  

i t s  b e s t  a l t e r n a t i v e  u s e .  R a th e r ,  they  r e p r e s e n t  no more th an  ad­

m i n i s t r a t i v e  f e e s  charged t o  p ro v id e  management f o r  th e  I r r i g a t i o n  

D i s t r i c t  and to  m a in ta in  th e  conveyance w orks.

The S e c r e ta r y  i s  p u t  in  an awkfard p o s i t i o n  by th e  Pyramid 

Lake Task Force recommendation t h a t  a l l  m o d e rn iz a t io n  c o s t s  be bo rne  

by th e  f e d e r a l  government. To adopt such a p o l i c y  i s  to  s e t  a p r e ­

cedent which c o u ld ,  i f  c a r r i e d  to  i t s  ex trem e , commit th e  f e d e r a l  

government to  m odern iz ing  a l l  o u td a te d  R eclam ation  p r o j e c t s  i r r e s ­

p e c t i v e  o f  f i n a n c i a l  o r  economic f e a s i b i l i t y .  The p o l i c y  would 

undoub ted ly  r e p r e s e n t  a s u b s t a n t i a l  commitment of r e s o u rc e s  to

59Data to  be p re s e n te d  l a t e r  i n d i c a t e s  t h a t  ov e r  50% of th e  
i r r i g a t i n g  u n i t s  w ith  w a te r  e n t i t l e m e n t s  on th e  Newlands P r o j e c t  do 
n o t  even q u a l i f y  as farms u s in g  t h e  l i b e r a l  U. S. Department of 
A g r ic u l tu r e  d e f i n i t i o n .
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fa rm ing  o p e ra t io n s  which a re  g e n e r a l ly  conceded to  be m a rg in a l .  Even 

i f  th e  S e c re ta r y  were i n c l i n e d  to  s e t  such a p r e c e d e n t ,  i t  i s  doub t­

f u l  t h a t  th e  O f f ic e  of Management and Budget would a llow  i t  because  

o f  th e  s i z e a b l e  b u d g e ta ry  commitment which would be in v o lv e d .

While th e  S e c re ta r y  can be f a u l t e d  f o r  n o t  exam ining th e  

e f f i c i e n c y  im p l ic a t io n s  o f  th e  T ruckee-C arson  w a te r  a l l o c a t i o n  problem 

more th o ro u g h ly ,  he can be c r i t i c i z e d  even more s e v e re ly  f o r  n o t  

ta k in g  accoun t o f  th e  e q u i ty  o r  d i s t r i b u t i v e  im p l i c a t io n s  of th e  

problem . I t  i s  c l e a r  from b o th  C o n g re s s io n a l  and a d m in i s t r a t i v e  

a c t io n s  t h a t  fa rm ers  and In d ia n s  a re  deemed to  be s p e c i a l  groups by 

o u r  s o c i e t y .  Both groups a re  th e  r e c i p i e n t s  o f  s i z e a b l e  t r a n s f e r s  

o f  income. Seme o f th e  t r a n s f e r s  a re  a c t u a l l y  m onetary  paym ents, as 

in  th e  case  of th e  commodity c r e d i t  or s o i l  bank p ro g ram s , w h ile  

o th e r s  r e p r e s e n t  t r a n s f e r s  of income i n  k in d .  The e d u c a t io n  and 

h e a l t h  programs o f  th e  Bureau of In d ia n  A f f a i r s  a r e  examples of th e  

l a t t e r .  There ap p ea rs  to  be ample ev id en ce  o f  r a t h e r  w id e ly  h e ld  

s o c i e t a l  v a lu e  judgm ents t h a t  th e  d i s t r i b u t i o n  of income among 

In d ia n s  and fa rm ers  v i s - a - v i s  th e  r e s t  of s o c i e t y  i s  n o t  " o p t im a l . "

As a r e s u l t ,  v a r io u s  programs which in v o lv e  t r a n s f e r  payments have 

ev o lv ed .

In  th e  fa c e  of t h i s  s i t u a t i o n ,  i t  i s  a rgued  h e re  t h a t  th e  

S e c re ta r y  sh o u ld  have o rd e red  an ex am in a tio n  o f  t h e  d i s t r i b u t i v e  

consequences of T ruckee-C arson  w a te r  a l l o c a t i o n  as w e l l  as th e  

e f f i c i e n c y  i m p l i c a t i o n s .  In  th e  n e x t  c h a p te r  i t  w i l l  be  d em o n s tra ted  

t h a t  d a t a  on d i s t r i b u t i v e  consequences cou ld  have been  d eve loped .
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Such d a ta  w i l l  be developed  i n  t h a t  c h a p te r .  The fo l lo w in g  c h a p te r  

w i l l  examine th e  d i s t r i b u t i v e  consequences o f  v a r io u s  a l t e r n a t i v e  

s o l u t i o n s  which t h e  S e c r e ta r y  m igh t have adop ted  i n  an e f f o r t  to  

s o lv e  th e  problem .



CHAPTER 5

INCOME DISTRIBUTION IN 
THE LOWER TRUCKEE-CARSON RIVER BASINS

The p u rpose  o f  t h i s  c h a p te r  i s  to  develop  th e  r e f e r e n c e  in- 

come d i s t r i b u t i o n s  f o r  t h e  two p r i n c i p a l  p o p u la t io n s  in  th e  lower 

T ruckee-C arson  R iv e r  B a s in s .  D i s t r i b u t i o n s  f o r  th e  two g ro u p s ,  

th e  Pyramid Lake P ia u t e  T r ib e  o f  In d ia n s  and t h e  members o f  th e  

T ruckee-C arson  I r r i g a t i o n  D i s t r i c t ,  have been  e s t im a te d  in  d i f f e r ­

e n t  ways. In  t h e  c a se  o f  t h e  In d ia n s  a com pleted q u e s t i o n n a i r e  

was o b ta in e d  from th e  U.S. P u b l i c  H e a l th  S e rv ic e  H o s p i t a l  a t  

S ch u rz ,  Nevada. T h is  q u e s t i o n n a i r e  a t te m p ted  to  a ssay  a number 

o f  dem ographic f e a t u r e s  of th e  t r i b e  in c lu d in g  fa m ily  income. In  

th e  case  o f  th e  TCID th e  income d i s t r i b u t i o n  had to  be i n f e r r e d  

from d a ta  p ro v id ed  by th e  TCID o f f i c e s ,  th e  C h u r c h i l l  County Tax 

A sse sso r  and d a t a  c o n ta in e d  in  th e  1970 Census. The p e r io d  of 

a n a l y s i s  used  f o r  t h e  d e te r m in a t io n  of t h e  r e f e r e n c e  d i s t r i b u t i o n s  

were th e  y e a r s  1969 and 1970. These two y e a r s  were s e l e c t e d  f o r  

th e  s im p le  re a so n  t h a t  th e y  were th e  most r e c e n t  f o r  which d a ta  

were a v a i l a b l e .

The f i r s t  s e c t i o n  d e s c r ib e s  th e  p ro ced u re  used to  e s t im a te  

In d ia n  income. I t  d i s c u s s e s  th e  problem s en co u n te red  w i th  th e  

q u e s t i o n n a i r e  re sp o n se s  and th e  methods used to  overcome th o se  

p rob lem s. The second  s e c t i o n  d is c u s s e s  th e  problems in  d e r iv in g

96
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t h e  incomes o f  farm f a m i l i e s  and d e s c r ib e s  th e  methods u sed  to  over­

come th o s e  p rob lem s. The co n c lu d in g  s e c t i o n  p r e s e n t s  a s t a t i s t i c a l  

com parison  of t h e  two income d i s t r i b u t i o n s .

The D is tr ib u t io n  o f  Income Among Pyram id Lake In d ian s

P erhaps  th e  m ost im p re s s iv e  e lem en t a s s o c i a t e d  w i th  any 

a t te m p t  to  s tu d y  In d ia n s  i s  th e  a b s o lu t e  la c k  of d a t a .  I t  seems 

r e a s o n a b le  to  c o n je c tu r e  t h a t  l e s s  i s  known about th e  American 

In d ia n  i n  a q u a n t i t a t i v e  s e n s e  th a n  about any o th e r  m in o r i ty  group 

in  th e  U n ited  S t a t e s .  The d a ta  t h a t  a r e  a v a i l a b l e  must n a t u r a l l y  

be s u s p e c t  because  of th e  long  h i s t o r y  of a n im o s i ty  between In d ia n s  

and th e  Bureau of In d ia n  A f f a i r s  which i s  nom in a lly  r e s p o n s ib l e  f o r  

c o l l e c t i n g  such d a ta .  The Pyramid Lake P ia u t e  In d ia n s  a r e  no excep­

t i o n .  D e s p i te  n e a r ly  f i f t e e n  y e a r s  o f  i n t e n s e  c o n t r o v e r s y ,  no 

com prehensive s y s te m a t ic  e f f o r t  has been  made to  g a th e r  d a t a  which 

m ight shed  l i g h t  on t h e  w e l f a re  of th e  I n d i a n s .  There i s  v i r t u a l l y  

no p u b l ish e d  d a ta  on th e s e  In d ia n s  and v e ry  l i t t l e  which i s  

u n p u b lis h e d .

The U.S. P u b l i c  H ea lth  S e r v ic e ,  in  t h e  Department of H e a l th  

E d u c a t io n  and W elfare  i s  charged  w i th  p ro v id in g  h e a l t h  s e r v i c e s  to  

In d ia n  t r i b e s .  In  t h i s  c o n n e c t io n  th e  P u b l i c  H ea lth  S e rv ic e  

o p e ra te s  a c l i n i c  and h o s p i t a l  a t  S ch u rz ,  Nevada, f o r  th e  b e n e f i t  

o f  th e  I n d ia n s .  This c l i n i c  and h o s p i t a l  i s  th e  p r i n c i p a l  so u rc e

Ip o r  e m p i r i c a l  s u p p o r t  of t h i s  s ta te m e n t  s e e :  U .S . ,  C ongress ,
J o i n t  Economic Committee, Toward Econamia Developm ent f o r  N a tive  
American Com m unities, Vol. 1, "A S t a t i s t i c a l  P r o f i l e  o f  th e  I n d ia n .
The Lack o f  Numbers," by S tephen  A. Langone, J o i n t  Committee P r i n t  
(W ashington, D .C .: Government P r i n t i n g  O f f i c e ,  196 9 ) ,  pp . 1 -18 .
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of m ed ica l  c a re  fo r  t h e  Pyramid Lake I n d ia n s .  Through th e  e f f o r t s  

o f  one d e d ic a te d  PHS employee a q u e s t i o n n a i r e  was d e v ise d  and two 

p u b l i c  h e a l t h  n u rs e s  were a s s ig n e d  as e n u m era to rs .  The q u e s t io n ­

n a i r e  was designed  to  p ro v id e  h e a l t h  p e rs o n n e l  a t  th e  Schurz In d ia n  

H o s p i t a l  w ith  a p r o f i l e  of t h e  In d ia n  p o p u la t io n  which i t  s e r v e s .  

A lthough th e  enum era to rs  f a i l e d  to  o b ta in  answers t o  a l l  q u e s t io n s  

they  were a b le  to  c o n ta c t  a l l  r e s e r v a t i o n  r e s i d e n t s  and accum ulated  

a s i g n i f i c a n t  amount o f  d a t a  on each . U n f o r tu n a te ly ,  c o n s t r a i n t s  

on tim e and funds p rev e n ted  t a b u l a t i o n  and a n a ly s i s  o f  th e  r e s u l t s  

o f  th e  q u e s t i o n n a i r e  and i t  s im ply  la n g u ish ed  a t  th e  m ed ica l  

f a c i l i t y .

The s t a f f  o f  th e  Schurz In d ia n  H o s p i ta l  was c o o p e r a t iv e  i n  

making th e  q u e s t i o n n a i r e  d a ta  a v a i l a b l e  f o r  u se  in  c o n n e c t io n  w ith  

t h i s  s tu d y .  A lthough th e  q u e s t i o n n a i r e  was n o t  w e l l  d e s ig n e d  and 

l i t t l e  i s  known about t h e  competence o r  perfo rm ance  of th e  e n u m e ra to r s ,  

th e  income f ig u r e s  r e p o r te d  i n  t h a t  su rv ey  r e p r e s e n t  th e  on ly  a v a i l ­

a b le  so u rc e  of d a ta  on th e  income o f th e  Pyramid Lake I n d ia n s .  Some 

c o n s id e r a t io n  was g iv e n  to  u n d e r ta k in g  an in d ep en d en t su rv ey  f o r  use  

i n  t h i s  s tu d y .  However, t h i s  p o s s i b i l i t y  had to  be r e j e c t e d  f o r  

a number of r e a s o n s .  Mailed q u e s t io n n a i r e s  were presumed n o t  t o  be 

f e a s i b l e .  This  p resum ption  was based  on an in te rv ie w  w i th  th e  

T r ib a l  Chairman who in d i c a t e d  t h a t  members of th e  t r i b e  were de luged  

w ith  q u e s t i o n n a i r e s  o f  v a r io u s  s o r t s  from la w y e rs ,  i n d u s t r i a l i s t s  

and d e v e lo p e r s .  Members of th e  t r i b e  had come to  r e g a r d  m a iled  

q u e s t i o n n a i r e s  as  m ere ly  a p re lu d e  to  an a t te m p t  to  e x p l o i t  them in
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2
some f a s h io n  and , as a r e s u l t ,  f a i l e d  t o  respond .

C o n s id e ra t io n  was th e n  g iven  to  u n d e r ta k in g  an ind ep en d en t 

su rvey  u t i l i z i n g  s e v e r a l  h i r e d  en u m era to rs .  I t  became c l e a r ,  however, 

t h a t  such a  census cou ld  n ev er  be p r o d u c t iv e  w i th o u t  th e  com plete  

c o o p e r a t io n  o f  th e  t r i b a l  l e a d e r s .  Such c o o p e ra t io n  would have to  

t a k e  th e  form o f  p a i r i n g  one t r i b a l  l e a d e r  w ith  each en um era to r .

The t r i b a l  l e a d e r  would th e n  se rv e  to  r e a s s u r e  th e  r e s i d e n t  be in g

q u e s t io n e d  t h a t  i t  would be i n  h i s  b e s t  i n t e r e s t s  t o  answer th e

q u e s t io n s  h o n e s t ly  and f o r t h r i g h t l y .  U n fo r tu n a te ly ,  t h i s  p ro ced u re  

had two s e r io u s  drawbacks. F i r s t ,  t h e  t r i b e  was fragm ented  i n t o

two groups and th e  group c u r r e n t ly  i n  c o n t r o l  of th e  T r ib a l  C ouncil

was e x p e r ie n c in g  d i f f i c u l t i e s  i n  a c h ie v in g  com plete  c o o p e ra t io n  

w i th  th e  o th e r  g roup . F u r therm ore , t h e  t r i b e  was u n d e rs ta n d a b ly  

u n w i l l in g  to  commit th e  v a lu a b le  tim e  o f  t h e i r  r e p r e s e n t a t i v e s  to  

u n d e r ta k e  such a survey  u n le s s  some g u a ra n te e  cou ld  be g iv e n  t h a t  

th e  census  would m a t e r i a l l y  b e n e f i t  th e  t r i b e  i n  i t s  c o n f r o n ta t io n  

w ith  th e  Department of th e  I n t e r i o r .  To p ro v id e  such g u a ra n te e s  

would have  been  to  p r e - ju d g e  th e  r e s u l t s  o f  th e  s tu d y .  In  o rd e r  

to  f u l f i l l  th e  commitment to  th e  t r i b e ,  th e  c o n c lu s io n s  of th e  

s tu d y  would have had to  be a r r iv e d  a t  b e fô re  th e  d a ta  was g a th e r e d .

I t  m ight then  have been n e c e s s a ry  to  m a n ip u la te  th e  d a ta  to  su p p o r t  

th e  p re -d e te rm in e d  c o n c lu s io n s .  Such a p ro ced u re  would h a rd ly  

c o n s t i t u t e  s c h o la r ly  r e s e a r c h .  As a consequence , th e  id e a  of con­

d u c t in g  an independen t census  was r e j e c t e d  and th e  d a ta  g a th e re d

2
James V id o v ich , P r i v a t e  m eeting  h e ld  w i th  T r i b a l  Chairman, 

Pyramid Lake P ia u t e  I n d i a n s ,  Nixon, N e v . ,  November, 1970.
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by th e  P u b l i c  H e a l th  S e rv ic e  was assumed to  be t h e  b e s t  a v a i l a b l e  

even  though th e r e  were re a so n s  to  s u s p e c t  i t s  r e l i a b i l i t y .

The problem s o f  u s in g  q u e s t io n n a i r e s  to  a s c e r t a i n  incomes
3and w i l l i n g n e s s  t o  pay a r e  w id e ly  documented. T a lk  i s  cheap and , 

fu r th e r m o re ,  p eo p le  may have s t r o n g  i n c e n t iv e s  to  o v e r s t a t e  or 

u n d e r s t a t e  t h e i r  incom es. In d ia n s  a r e  no e x c e p t io n .  I t  i s  p ro b a b le  

t h a t  some I n d ia n s  have u n d e r s t a t e d  t h e i r  earned  income in  o rd e r  to  

rem ain  e l i g i b l e  f o r  a v a r i e t y  of w e l f a re  b e n e f i t s  which a r e  depen­

d e n t  upon th e  p r e v a i l i n g  income of t h e  fam ily  and o th e r  fam ily  

c i r c u m s ta n c e s .  T h e re fo re ,  a t  th e  o u t s e t  i t  must be conceded t h a t  

t h e r e  i s  some l i k e l i h o o d  t h a t  th e  income e s t im a te s  c o n ta in e d  i n  

th e  q u e s t i o n n a i r e  a r e  u n d e r s t a t e d .  There rem a in ,  how ever, th e  

p o s s i b i l i t y  of check ing  t h e  income f ig u r e s  a g a i n s t  a Bureau o f 

In d ia n  A f f a i r s '  e s t im a te  o f  th e  mean income of th e  t r i b e .  Such a 

com parison  i s  p r e s e n te d  a t  th e  end of t h i s  s e c t i o n .

At t h i s  p o in t  i t  shou ld  be n o te d  t h a t  p u b l ish e d  F e d e ra l  

s t a t i s t i c s  on income proved  to  be u n s u i t a b l e .  U n f o r tu n a te ly ,

The S t a t i s t i c s  o f  Income t a b u l a t i o n s  a r e  a g g re g a te d  i n t o  t h r e e
4

groups and a re  th u s  n o t  s u i t a b l e  f o r  u se  h e r e .  A d d it io n ­

a l l y ,  th e s e  s t a t i s t i c s  a r e  compiled by Zip Code A re a

^See f o r  example : Testim ony of Henry J .  Vaux, J r .  on b e h a l f
o f  th e  A ir  P o l l u t i o n  C o n tro l  D i s t r i c t ,  County of Los A n g e les ,  F e d e ra l  
Power Commission H e a r in g s ,  E l Paso N a tu ra l Gas Company^ R P -7 2 -6 ,
1972, T126375-TR6396.

^ U .S . ,  T rea su ry  D epartm ent. I n t e r n a l  Revenue S e r v ic e ,  S t a t i s ­
t i c s  o f  Income f o r  1968 (W ashington, D .C . ; Government P r i n t i n g  
O f f i c e ,  1969).
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and inasmuch as th e  Pyramid Lake I n d ia n  R e s e rv a t io n  l i e s  i n  a Zip 

Code Area which in c lu d e s  Reno-Sparks as w e l l  as h a l f  o f  r u r a l  

Nevada t h e r e  i s  no way in  which I n d ia n  incomes can be f a c t o r e d  o u t .  

The U .S . Census t r a c t  which c o n ta in s  t h e  Pyramid Lake R e s e rv a t io n  

a lso  in c lu d e s  an enormous a r e a  which c o n ta in s  o th e r  In d ia n  t r i b e s  as  

w e l l  a s  r a n c h e r s ,  fa rm ers  and p r o s p e c to r s .  Thus t h i s  so u rc e  o f  d a ta  

was u n s u i t a b l e  as w e l l .

The q u e s t i o n n a i r e ,  th e n ,  was used  as  th e  d a ta  s o u rc e .  The 

q u e s t i o n n a i r e  i s  re p ro d u ced  as  F ig u re  5. Q u e s t io n n a i r e s  were com­

p l e t e d  f o r  some 90 f a m i l i e s .  These acco u n ted  f o r  425 i n d i v id u a l s  

l i v i n g  on t h e  r e s e r v a t i o n .  There a r e  s t r o n g  re a so n s  f o r  s u s p e c t in g  

t h a t  a l l  e x i s t i n g  f a m i l i e s  were enum erated . The T r i b a l  C o u n c i l ,  

th e  Bureau o f  In d ia n  A f f a i r s  and th e  Economic Development Adminis­

t r a t i o n  have a l l  e s t im a te d  t h a t  th e  number o f  In d ia n s  l i v i n g  on th e  

r e s e r v a t i o n  i s  on th e  o rd e r  of 415—430. Inasmuch as  In d ia n s  a r e  

c o n s t a n t ly  moving on and o f f  th e  r e s e r v a t i o n  th e  e x a c t  number p e r ­

m anently  r e s i d i n g  t h e r e  a t  any one tim e  w i l l  tend  to  v a r y .  However, 

in  v iew  o f t h e  f a c t  t h a t  th e  numbers t a b u l a t e d  from th e  q u e s t io n ­

n a i r e  d id  n o t  d i f f e r  s i g n i f i c a n t l y  from th e  f i g u r e s  in d e p e n d e n t ly  

t a b u la t e d  by t h r e e  o th e r  o r g a n iz a t io n s  i t  was concluded  t h a t  th e  

enum era to rs  had  v i s i t e d  ev ery  r e s id e n c e  and had o b ta in e d  an a c c u r a te  

count of th e  number o f  r e s e r v a t i o n  r e s i d e n t s .

See f o r  example: T r ib a l  R o le s ,  Pyramid Lake P ia u te  T r ib e
of In d ia n s  ; U .S . ,  D epartm ent o f  I n t e r i o r ,  Bureau of I n d ia n  A f f a i r s ,  
Pyram id Lake R ese rv a tio n  (mimeographed p a m p h le t) ;  U .S . ,  Department 
o f  Commerce, Economic Development A d m in is t r a t io n ,  F edera l and S ta te  
In d ian  R ese rv a tio n s  : An EDA Handbook (W ashington, D .C . : Government 
P r i n t i n g  O f f i c e ,  1971), pp. 233-234.
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W hile i t  seemed r e a s o n a b le  to  assume t h a t  th e  "head  coun t"  

was co m ple te ly  a c c u r a t e ,  th e  rem ainder o f  th e  d a ta  posed some p ro b ­

lems p r im a r i l y  w ith  r e s p e c t  to  co m p le ten e ss .  T ab le  4 p r e s e n t s  a 

t a b u l a t i o n  of th e  i d e n t i f i e d  v a r i a b l e s  and th e  re sp o n se  r a t e  on each  

of th o s e  v a r i a b l e s .  The d a ta  p r e s e n t s  a problem  of th e  s o r t  i d e n t i ­

f i e d  by Lansing  and Eapen as th e  in c o m p le te  i n t e r v i e w .^  Only 14 o f  

th e  v a r i a b l e s  e x h ib i t e d  a r e s p o n se  r a t e  o f  97% or h ig h e r  and th u s  

o n ly  th e s e  14 cou ld  be s u b je c te d  to  s t a t i s t i c a l  a n a l y s i s .  This  

would n o t  be a problem i f  th e  r e s p o n se  r a t e  on income were c lo s e  

to  100%, b u t  s in c e  t h a t  r e s p o n s e  r a t e  was on ly  46%, a method had 

to  be  d e v ise d  to  i n f e r  t h e  income o f income n o n - re sp n n d e n ts  from 

o th e r  d a t a  which th e y  p ro v id ed  as w e l l  as th e  d a t a  p ro v id ed  by th e  

income re s p o n d e n ts .

Income i s  o b v io u s ly  th e  v a r i a b l e  which i s  o f  im portance  in  

t h i s  s tu d y .  The e s t i m a t i o n  of incom e, th e n ,  p roceeded  as  f o l lo w s .  

A l l  v a r i a b l e s  e x cep t  r e p o r t e d  income which d id  n o t  have a  r e s p o n se  

r a t e  o f  97% or b e t t e r  were d i s c a r d e d .  The n in e ty  In d ia n  f a m i l i e s  

were then  p a r t i t i o n e d  i n t o  two g ro u p s ,  th o s e  who r e p o r te d  t h e i r  

income and th o s e  who f a i l e d  to  r e p o r t  t h e i r  income. The p r i n c i p a l  

problem in  s t a t i s t i c a l l y  a n a ly z in g  d a ta  such as t h i s  l i e s  w i th  th e  

p o s s i b i l i t y  t h a t  t h e r e  e x i s t s  some c l e a r  e x p la n a t io n  as to  why 

c e r t a i n  i n d i v id u a l s  d id  n o t  respond  to  th e  income q u e s t i o n .  For 

example, i t  might be th e  c a se  t h a t  f a m i l i e s  r e c e iv in g  h ig h e r  e a rn e d

^John B. Lansing  and A. T. Eapen, "D ea lin g  w ith  M iss ing  
I n fo rm a t io n  i n  S u rv e y s ,"  Jou rnal o f  M arketing^  XXIV (O c to b e r ,  1 9 5 9 ) ,  
pp. 21-27.
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T able  4
Response R ate  on Census V a r ia b le s

V a r ia b le Response Rate
No. V a r ia b le (%)

1 Family I .D .  No. 100 (assigne
2* Family S ize 100
3 Date of Response 100
4* Community of R esidence 98
5 D i s t r i c t  o f  R esidence 0
6 House Number 7
7* Head o f  Household (Sex) 99
8 Number of F a m il ie s  R es id in g  in  Home
9 Number of Rooms in  Home 90

10* Type of Home 98
11* I s  Home E l e c t r i f i e d ? 99
12 Source o f  D rink ing  Water 93
13* W ater P iped  i n t o  House? 98
14* I n s id e  Bathroom or O u ts id e  P r iv y 97
15* Number o f  P eop le  L iv in g  i n  th e  House 100
16 Number of P eop le  R ece iv ing  Income 81
17 Number of People  Employed 76
18 Number Employed F u l l  Time 32
19 Number Employed P a r t  Time 35
20* Number in  Labor Force  Age 18 to  65 98
21 T r ib e  (Head o f Household) 86
22 Degree (Head of Household) 7]
23 E d u c a t io n a l  L eve l (Head o f  Household) 58
24 T o ta l  Annual Income 46
25* Number o f  C h i ld re n  in  School n o t  L iv in g

a t  Home 100
26* Number o f  P eop le  R ece iv ing  P u b l i c  B e n e f i t s 98
27* Type o f B e n e f i t 98
28* Number E l i g i b l e  f o r  M edicare 100
29* Number E n ro l le d  i n  Medicare 98
30 Number in  Family w i th  P r i v a t e  H o s p i t a l  and

M edical In su ra n c e 32

* V a r ia b le s  w hich a r e  s t a t i s t i c a l l y  m ean in g fu l .
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income would s y s t e m a t i c a l l y  f a i l  to  respond to  th e  q u e s t io n  e i t h e r  

o u t  o f  f e a r  of hav ing  c e r t a i n  w e l f a re  b e n e f i t s  c u t  o f f  o r  even ou t 

o f  f e a r  o f  j e o p a r d iz in g  th e  t r i b e ' s  case  a g a i n s t  th e  Department of 

I n t e r i o r  over w a te r  r i g h t s .

The s t a t i s t i c a l  p ro b lem , th e n ,  was to  a s c e r t a i n  w he ther 

or n o t  th e  incomes o f th e  n o n -re sp o n d en ts  d i f f e r  s i g n i f i c a n t l y  from 

th e  incomes of th e  r e s p o n d e n ts .  In  o th e r  w ords, g iven  th e  a d d i ­

t i o n a l  d a ta  which were a v a i l a b l e  f o r  a l l  f a m i l i e s  (b o th  income 

re s ^ o d ]^ n ts  and income n o n -re sp o n d en ts )  was th e r e  any s t a t i s t i c a l  

e x p la n a t io n  f o r  a c e r t a i n  g ro u p 's  f a i l u r e  o r u n w i l l in g n e s s  to  r e p o r t  

t h e i r  income? I f  i t  cou ld  be dem onstra ted  t h a t  no v a r i a b l e  d i s ­

c r im in a te s  between th e  income re sp o n d en ts  and th e  income non­

re sp o n d e n ts  t h i s  would tend  to  su p p o r t  th e  h y p o th e s i s  t h a t  th e  

d i s t r i b u t i o n  o f  income among th o s e  no t r e p o r t i n g  income was n e a r ly  

i d e n t i c a l  to  t h a t  o f  th e  group which r e p o r te d  income.

A cco rd in g ly ,  t h r e e  d i f f e r e n t  s t a t i s t i c a l  te c h n iq u e s  

were u t i l i z e d  in  an e f f o r t  to  d e te rm in e  w he ther  any of th e  14 

v a r i a b l e s  f o r  which th e r e  was a s t a t i s t i c a l l y  s i g n i f i c a n t  re sp o n se  

d i s c r im in a te d  between income re sp o n d en ts  and income n o n - re s p o n d e n ts .

The te ch n iq u es  in c lu d e d  s te p w is e  d i s c r im in a t e  a n a l y s i s ,  c a n o n ic a l
7 2 8c o r r e l a t i o n  and H o t e l l i n g ' s  T t e s t .  These t e s t s  a r e  a l l  a p p l i ­

c a t i o n s  o f  th e  b a s i c  th e o ry  of m u l t i v a r i a t e  s t a t i s t i c a l  a n a l y s i s .

For a d i s c u s s io n  o f  t h e  th e o ry  of d i s c r i m i n a t e  a n a l y s i s  
and c a n o n ic a l  c o r r e l a t i o n  see :  T. W. A nderson, An In tro d u c tio n  to
M u ltivccria te  S t a t i s t i c a l  A n a ly s is  (New York: John Wiley and Sons, I n c . ,  
195 8 ),  pp . 272-306. For an e x c e l l e n t  d i s c u s s io n  of th e  a p p l i c a t i o n  
of th e s e  te c h n iq u e s  s e e :  Phoebus Dhrymes, E con om etrics: S t a t i s t i c a l
F oundations and A p p lic a tio n s  (New York: H arper  and Row, 1970), pp . 
42 -5 2 , 65-77 .

g

See: Donald F. M o rriso n , M u ltiv a r ia te  S t a t i s t i c a l  Methods^
(New York: McGraw-Hill C o .,  1967), pp . 79-90 .
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I t  was reasoned  t h a t  th e  u se  of t h r e e  t e s t s  r a t h e r  th a n  a  s i n g l e  

t e s t  would p ro v id e  more r e l i a b l e  in fo r m a t io n  r e l a t i v e  to  th e  p r e ­

sence  o r  absence  of a good d i s c r i m i n a t o r .  C e r t a i n ly  i f  a l l  t h r e e  

t e s t s  y ie ld e d  s u b s t a n t i a l l y  th e  same r e s u l t s  c o n c lu s io n s  cou ld  be 

drawn w ith  more c o n f id e n ce  th a n  i f  on ly  one t e s t  was u sed .  The 

a n a l y s i s  p roceeded  as f o l lo w s .

The Pyramid Lake In d ia n  t r i b e  was i n i t i a l l y  p a r t i t i o n e d  

i n t o  two g ro u p s .  Group one co n ta in ed  th e  42 f a m i l i e s  which had 

re sponded  on income and group two co n ta in ed  th e  48 f a m i l i e s  which 

had f a i l e d  to  respond  on income. The groups were th e n  s u b je c te d  

t o  s te p w is e  d i s c r im in a n t  a n a l y s i s  in  an e f f o r t  to  a s c e r t a i n  

w h e th er  any of th e  14 common v a r i a b l e s  d i s c r im in a te d  between th e  

g ro u p s .  The r e s u l t s  o f  th e  i n i t i a l  d i s c r im in a t e  a n a ly s i s  a re  

p re s e n te d  in  T ab le  5 below.

Table 5

Income Income
__________________    Respondents _Non-Respondents

Income
Respondents

Income
Non-Respondents

30 12

11 37

The i n t e r p r e t a t i o n  o f  t h i s  t a b l e  i s  r e l a t i v e l y  s t r a i g h t ­

fo rw ard .  I f  t h e  d i s c r im in a t e  f u n c t io n  c a l c u l a t e d  in  th e  co u rse  o f 

t h e  a n a ly s i s  d i s c r im in a t e d  p e r f e c t l y  between th e  two groups th e  

c l a s s i f i c a t i o n  m a tr ix  would c o n ta in  42 f a m i l i e s  i n  th e  n o r th w e s t  

c e l l  and 48 f a m i l i e s  in  th e  s o u th e a s t  c e l l .  I f  t h e  d i s c r i m i n a t e
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f u n c t io n  was a b s o lu t e ly  u n a b le  to  d i s c r im in a t e  among th e  p o p u la t io n s  

t h e  m a tr ix  would look l i k e  t h a t  d e p ic t e d  in  T ab le  6 . Th is  i s  so  b e ­

cause each fa m ily  would have a  50 p e r  c e n t  chance of b e in g  p laced  

i n  each c e l l .  T ab le  6 was assumed to  be th e  s ta n d a rd  s in c e  any 

d e v ia t io n s  from i t  would tend  t o  i n d i c a t e  th e  p re s e n c e  of a 

d i s c r i m i n a t i n g  v a r i a b l e .

Table  6

Income Income
Respondents Non-Respondents

Income
Respondents

21 21

Income 24  24
Non-Respondents

T ab le  5 ,  th e n ,  can be i n t e r p r e t e d  in  th e  fo l lo w in g  manner. For th e

group re sp o n d in g  on income th e  d i s c r i m i n a t e  fu n c t io n  c l a s s i f i e d  78 .6

p e r c e n t  in  t h e  c o r r e c t  c a te g o ry .  For th e  group f a i l i n g  t o  respond

on income th e  f u n c t io n  c l a s s i f i e d  on ly  72.9  per c e n t  in  th e  c o r r e c t

c a te g o ry .  These r e s u l t s  would su g g es t  th e  p re se n c e  of one o r  more

v a r i a b l e s  c ap a b le  of d i s c r i m i n a t i n g  between th e  income re sp o n d en t

p o p u la t io n  and th e  income n o n -resp o n d en t  p o p u la t io n .  The r e s u l t s  o f

th e  d i s c r im in a t e  a n a ly s i s  were f u r t h e r  confirm ed  by th e  c a n o n ic a l
2

c o r r e l a t i o n  and th e  H o t e l l i n g  T t e s t .  For th e  groups of 42 income
2

re sp o n d en ts  and 48 income n o n -re sp o n d en ts  th e  H o te l l in g  T , which 

m easures  t h e  s t a t i s t i c a l  d i f f e r e n c e  between th e  v e c to r  o f  means 

f o r  each g roups  gave t h e  fo l lo w in g  r e s u l t s .
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F = 2 .3478 S ig n i f i c a n c e  = 0.0094
O

Thus t h e  H o te l l in g  T confirm ed  t h a t  t h e r e  was a s i g n i f i c a n t  d i f f e r ­

ence  between th e  v e c to r  of means f o r  t h e  two p o p u la t io n s .

The c a n o n ic a l  c o r r e l a t i o n  c o e f f i c i e n t  was 0 .4 0 5 ,  a r e l a ­

t i v e l y  low number. This was i n t e r p r e t e d  to  mean t h a t  the  v a r i a n c e s  

o f  th e  v e c to r s  o f  t h e  two groups were n o t  h ig h ly  c o r r e l a t e d  and 

th u s  some s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  d id  e x i s t .  Addi­

t i o n a l l y ,  th e  F - s t a t i s t i c  c a l c u l a t e d  as p a r t  o f  th e  d i s c r im in a n t  

a n a ly s i s  i n d i c a t e d  t h a t  v a r i a b l e  15, th e  number o f  peop le  l i v i n g  in  

th e  home, and v a r i a b l e  20, th e  number o f  p eo p le  in  th e  la b o r  f o r c e ,  

p ro v id ed  s i g n i f i c a n t  e x p la n a t io n  f o r  th e  d i f f e r e n c e s  in  th e  two
Q

p o p u la t io n s .  A c a r e f u l  p e r u s a l  of t h e  d a ta  was th en  u n d e r ta k en  

and i t  was found t h a t  an u n u su a l  number o f  f a m i l i e s  who f a i l e d  t o  

r e p o r t  income were s i n g l e  p eo p le  l i v i n g  a lo n e  o r  coup les  l i v i n g  

a lo n e .  The age of a l l  members o f  a l l  o f  th e s e  f a m i l i e s  was o v e r  

65 and th u s  none of th e  pe rsons  under  c o n s id e r a t i o n  were members of 

t h e  la b o r  f o r c e .

S ince  a l l  o f  t h e  In d ia n s  i n  th e  f a m i l i e s  i d e n t i f i e d  were 

o v e r  65 i t  seemed r e a so n a b le  to  assume t h a t  they  were e i t h e r  r e ­

t i r e d ,  unemployed o r  unem ployable by v i r t u e  o f  t h e i r  age. T here­

f o r e  i t  was assumed t h a t  t h e i r  an n u a l  e a rn ed  income was e q u a l  to  

z e r o .  Ten f a m i l i e s  were i d e n t i f i e d  which f i t  t h i s  c a te g o ry  and 

they  were assumed to  have r e p o r te d  an annual ea rned  income of z e r o .

9
I n  o r d e r  t o  p re v e n t  co n fu s io n  th e  v a r i a b l e s  r e t a i n  th e  

numbers a s s ig n e d  to  them i n  F ig u re  4 even though only  14 o f  th o s e  
v a r i a b l e s  were s e l e c t e d  f o r  a n a l y s i s .
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These t e n  f a m i l i e s  were th e n  p la c e d  in  th e  group which had r e p o r te d  

income and th e  v a r io u s  s t a t i s t i c a l  t e s t s  were run  a g a in .  This 

s e r i e s  o f  s t a t i s t i c a l  t e s t s  presumed t h a t  t h e r e  were 52 income

re sp o n d en ts  and 38 income n o n - r e s p o n d e n t s . The r e s u l t s  o f  th e s e

a n a ly s e s  a re  summarized below.

The d i s c r im in a t e  a n a l y s i s  g e n e ra te d  th e  fo l lo w in g  m a t r ix .

Table  7

Income Income
R espondents  N on-responden ts

Income
Respondents

Income
N on-respondents

33 19

14 24

U t i l i z i n g  th e  e a r l i e r  i n t e r p r e t a t i o n  i t  was concluded  t h a t  f o r  th e  

group respond ing  on income th e  new d i s c r im in a t e  f u n c t io n  c l a s s i f i e d  

86 .6  p e rc e n t  in  th e  c o r r e c t  c a te g o ry .  For th e  group f a i l i n g  to  

respond  on income th e  f u n c t io n  c l a s s i f i e d  86.9 p e rc e n t  in  th e  c o r r e c t  

c a te g o ry .  T h is  was deemed a s i g n i f i c a n t  improvement inasmuch as no 

s i g n i f i c a n t  F - s t a t i s t i c s  emerged from th e  a n a ly s i s  which would 

i n d i c a t e  th e  p o s s i b i l i t y  of o th e r  v a r i a b l e s  which could  u s e f u l l y  

be employed as d i s c r i m i n a t o r s .  F u r th e rm o re ,  th e  c a n o n ic a l  c o r r e l a ­

t i o n  c o e f f i c i e n t  was 0 .7 5 0 ,  a s i g n i f i c a n t  in c r e a s e  ov e r  th e  p re v io u s  

c o e f f i c i e n t .  The H o te l l in g  T t e s t  p ro v id ed  th e  fo l lo w in g  r e s u l t s :

F = 1.0743 S ig n i f i c a n c e  = .3941

The s i g n i f i c a n c e  l e v e l  o f  0 .3 9  i n d i c a t e s  t h a t  t h e r e  now e x i s t s  no 

s i g n i f i c a n t  d i f f e r e n c e s  between th e  two p o p u la t io n s .
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F u r th e r  a t te m p ts  were made to  reduce  th e  number o f  non­

re s p o n d e n ts .  An e f f o r t  was made to  e s t im a te  incomes f o r  o th e r  

f a m i l i e s  b ased  on l im i t e d  p e r s o n a l  knowledge. A ttem pts  were  made to  

im pute  v a ry in g  l e v e l s  o f  income f o r  f a m i l i e s  t h a t  had th e  h i g h e s t  

r a t e s  o f  n o n -re sp o n se  among v a r i a b l e s  which were n o t  s t a t i s t i c a l l y  

u s e f u l  in  term s of re sp o n se  r a t e s .  A lthough numerous p e rm u ta t io n s  

and com bina tions  were t r i e d  in  t h i s  l a t t e r  a t te m p t  no s t a t i s t i c a l l y  

s i g n i f i c a n t  improvement r e s u l t e d .  As a  consequence , i t  was con­

c lu d ed  t h a t ,  g iv en  th e  d a ta  a v a i l a b l e ,  i t  was l i k e l y  t h a t  th e  

d i s t r i b u t i o n  o f e a rn ed  income among th e  income re s p o n d en ts  was 

p ro b a b ly  s i m i l a r  i f  n o t  i d e n t i c a l  to  th e  d i s t r i b u t i o n  o f  income 

among income n o n - re s p o n d e n ts .

The n e x t  s t e p  in  th e  a n a l y s i s  in v o lv e d  an a t te m p t  to  

develop  a r e g r e s s io n  model which would deduce income ( f o r  th e  i n ­

come re s p o n d e n ts )  u s in g  th e  14 o th e r  v a r i a b l e s .  A lthough log  and

d oub le  log  forms w ere t r i e d  and a  c u r v i l i n e a r  model was t e s t e d ,
2

no model r e s u l t e d  i n  a R o f g r e a t e r  th a n  0 .3 6 8 9 . As a consequence  

th e  u se  o f  a r e g r e s s io n  model t o  p r e d i c t  income was r e j e c t e d  and 

c r u d e r  methods had to  be r e s o r t e d  t o .

Simple c o r r e l a t i o n  c o e f f i c i e n t s  were c a l c u l a t e d  f o r  a l l  

14 v a r i a b l e s  a g a i n s t  income among th e  o r i g i n a l  42 income re s p o n d e n ts .  

The h i g h e s t  c o r r e l a t i o n  c o e f f i c i e n t  r e s u l t e d  from th e  p a i r i n g  betw een 

income and th e  number o f  peop le  l i v i n g  i n  th e  h o u seh o ld .  The v a lu e  

o f  t h i s  c o r r e l a t i o n  c o e f f i c i e n t  was .5 7 .  W hile ex trem e c a re  must 

a lways be e x e r c i s e d  in  i n t e r p r e t i n g  c o r r e l a t i o n  c o e f f i c i e n t s  in  cause
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and e f f e c t  te rm s ,  t h e r e  appeared  t o  be r e a s o n a b le  c a u s a l  grounds 

f o r  a rg u in g  t h a t  I n d ia n  fam ily  income would have a  f a i r l y  h ig h  p o s i ­

t i v e  c o r r e l a t i o n  w i th  t h e  number o f  p eo p le  l i v i n g  in  th e  h o u seh o ld .  

The more p eo p le  l i v i n g  i n  th e  h o u seh o ld  th e  h ig h e r  th e  p r o b a b i l i t y  

o f  a l a r g e  number b e in g  in  th e  l a b o r  fo rc e  and c o n se q u e n t ly  th e  

b e t t e r  th e  p r o b a b i l i t y  o f  a l a r g e  number b e in g  employed. I f  i t  

cou ld  be assumed t h a t  p e r s o n a l  la b o r  s k i l l s  a r e  more or l e s s  con­

s t a n t  (and t h i s  seems a r e a so n a b le  assum ption  f o r  In d ia n s  l i v i n g  

on sm a l l  rem ote  r e s e r v a t i o n s ) , th e n  i t  would fo l lo w  t h a t  th e  more 

p eo p le  employed th e  l a r g e r  th e  fam ily  income.

Assuming t h i s  l i n e  o f  r e a s o n in g ,  e a rn ed  income was 

a l l o c a t e d  among th e  o r i g i n a l  48 income n o n -re sp o n d en t  f a m i l i e s  i n  

th e  fo l lo w in g  f a s h io n .  Households in  which no in d i v i d u a l  in  th e  

l a b o r  f o r c e  r e s id e d  were a l l o c a t e d  an ea rn ed  income of z e r o .  A l l  

o th e r  h o u seh o ld s  were a l l o c a t e d  an income o f $684 p e r  p e rso n .

This  f i g u r e  r e p r e s e n te d  th e  av erag e  p e r  c a p i t a  earned  income o f  

a l l  f a m i l i e s  r e p o r t i n g  income. While t h i s  p ro c e d u re  i s  a d m i t te d ly  

crude  i t  p ro b a b ly  r e p r e s e n t s  a f a i r  app ro x im a tio n  o f e a rn ed  income 

p e r  f a m i ly .  I t  i s  t r u e  t h a t  p a r t i c u l a r l y  l a r g e  f a m i l i e s  w ith  many 

c h i ld r e n  or e l d e r l y  p e rso n s  may have had t h e i r  e arned  income o v e r ­

s t a t e d .  There  was no way to  v e r i f y  t h i s ,  how ever, and th u s  i t  i s  

m entioned  only  to  i d e n t i f y  a p o t e n t i a l  shortcom ing  o f th e  e s t i m a t i o n  

p ro c e d u re .

For th e  Pyramid Lake P i a u t e  In d ia n s  ea rn ed  income r e p ­

r e s e n t s  on ly  one s o u rc e  o f  m onetary  income. Many In d ia n s  r e c e iv e  

su p p lem en ta ry  income in  t h e  form o f  a s s i s t a n c e  from S t a t e  governm ents
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or th e  Bureau o f  I n d ia n  A f f a i r s . I n  t h e  s t a t e  of Nevada a s s i s ­

ta n c e  comes in  s e v e r a l  form s. The s t a t e  p ro v id e s  Old Age A s s is ta n c e  

(OAA), Aid t o  Dependent C h ild re n  (ADC), Aid t o  t h e  B lin d  (AB) and 

Aid to  th e  D isab led  (ATD). A d d i t i o n a l ly ,  th e  Bureau o f In d ia n  A f f a i r s  

p ro v id e s  g e n e r a l  a s s i s t a n c e  when a id  i s  n o t  fo r th c a n in g  from th e  

s t a t e  e i t h e r  because  th e  s t a t e  la c k s  th e  n e c e s s a ry  r e s o u r c e s  o r  be ­

cause  th e  In d ia n  in  q u e s t io n  i s  n o t  e l i g i b l e  f o r  s t a t e  a s s i s t a n c e .

In  computing income f o r  th e  Pyramid Lake P i a u t e  In d ia n s  

t r a n s f e r  payments were in c lu d e d  as su p p lem en ta ry  income and added 

to  earned  income to  a r r i v e  a t  a t o t a l  income f i g u r e .  F ig u re s  f o r  

v a r io u s  a s s i s t a n c e  programs were computed from averag e  m onthly  

a s s i s t a n c e  payments as r e p o r t e d  by a v a r i e t y  of s o u r c e s .  The 

f i g u r e s  used i n  th e  com puta tion  o f  supp lem en ta ry  income a re  sum­

m arized  in  Table  8.

Table  8

F ig u re s  Used in  Computing Supplem entary  Income

1. In d ia n  G enera l  A s s i s ta n c e  = $2500 p e r  p e rso n  p e r  y ear^^
122. Old Age A s s is ta n c e  = $ 744 p e r  p e rso n  p e r  y ea r
133. Aid to  Dependent C h ild re n  = $1200 p e r  p e rso n  per  y e a r

4 . Aid to  th e  B lin d  = $1069 p e r  p e rso n  p e r  y ea r^ ^
5. Aid to  th e  D isab le d  (No program i n  Nevada)

^^Alan L. S o rk in ,  Ameriaan In d ia n s and F edera l A id  
(W ashington, D .C . : The Brookings I n s t i t u t i o n ,  197 1 ) ,  pp. 162-165.

^^Joe  B ra s w e l l ,  I n t e r - T r i b a l  C ouncil o f Nevada, P e r s o n a l  
L e t t e r ,  d a te d  August 24, 1971.

12U .S . ,  Department o f  H e a l th ,  E d u ca tio n  and W e lfa re ,  W elfare  
in  Bevie^ùj 1970  ̂ Vol. 8, No. 6 (W ashington , D .C .: Government P r i n t i n g  
O f f i c e ,  1 9 7 1 ) ,  p .  41.

'^^Ibid.y p . 41.

^ ^ I b id .,  p .  41.

^^Ibid . , p . 41.
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Supplem entary  incomes were th e n  computed f o r  each fa m ily  u s in g  th e  

in fo r m a t io n  o b ta in e d  from th e  q u e s t i o n n a i r e s .

Supplem entary  incomes and earned  incomes were th e n  added 

to  o b ta in  fam ily  income. The r e s u l t i n g  incomes w ere  assumed to  be 

a f t e r  ta x  incomes. W hile r e s e r v a t i o n  In d ia n s  pay no s t a t e  or l o c a l  

ta x e s  th ey  a r e  s u b je c t  to  the  F e d e ra l  p e r s o n a l  income t a x .  However, 

th e  In d ia n s  were asked t o  r e p o r t  a f t e r  ta x  income d u r in g  th e  census  

en u m era tio n .  F u r th e rm o re ,  i t  would ap p ea r  t h a t  many o f  th e  In d ia n s  

pay no f e d e r a l  ta x e s  i n  view  o f t h e i r  sm a ll  incomes and r e l a t i v e l y  

l a r g e  f a m i l i e s .

The a f t e r  ta x  d i s t r i b u t i o n  o f  fa m ily  income among th e  

Pyramid Lake P ia u t e  In d ia n s  i s  d e p ic te d  in  F ig u re  6 . T ab le  9 

i d e n t i f i e s  th e  av erag es  o f  th e  v a r io u s  income components on b o th  

a  fa m ily  and p e r  c a p i t a  b a s i s .  In  c o n n ec t io n  w ith  T able  9 i t  sh o u ld  

be n o ted  t h a t  t h e  Bureau o f  In d ia n  A f f a i r s  has  made an e s t i m a te  o f  

mean ea rn ed  income per  fam ily  f o r  t h e  y ea r  1971 of $ 3 ,5 0 0 .^ ^  This  

e s t im a te  compares r a t h e r  fa v o ra b ly  w i th  t h e  in d e p e n d e n t ly  c a l c u l a t e d  

e s t im a te  in  t h i s  s tu d y  o f  $3115.38.

^^ U .S . ,  D epartm ent o f  I n t e r i o r ,  Bureau o f  I n d ia n  A f f a i r s ,  
Pyram id Lake R ese rv a iio n  (Mimeographed p a m p h le t ) .
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Table  9

Income C h a r a c t e r i s t i c s  of Pyramid Lake In d ia n s

P o p u la t io n  = 425

Mean ea rn ed  income pe r  fam ily  p e r  y e a r  = $ 3115.38

Mean earned  income pe r  c a p i t a  p e r  y e a r  = 659.73

Mean supp lem en ta ry  income p e r  fam ily  per  y e a r  = 1558.66

Mean supp lem en ta ry  income per  c a p i t a  p e r  y e a r  = 330.07

Mean t o t a l  income p e r  fam ily  p e r  y e a r  = 4674.04

Mean t o t a l  p e r  c a p i t a  income p e r  y e a r  = 989.80

The D is tr ib u t io n  o f  Income Among Members o f  th e  
Truckee-Carson I r r ig a t io n  D i s t r i c t

A s c e r ta in in g  th e  r e f e r e n c e  income d i s t r i b u t i o n  f o r  th e  

members o f  th e  T ruckee-C arson  I r r i g a t i o n  D i s t r i c t  p r e s e n te d  a some­

what d i f f e r e n t  s e t  of d a t a  and s t a t i s t i c a l  p rob lem s. The TCID 

c o n ta in s  1632 members, most o f  whom a re  heads o f  h o u seh o ld s .  I t  

was o b v io u s ly  im p o ss ib le  to  conduct a census o f  a l l  members o f  th e  

D i s t r i c t  and t h e r e f o r e  a 25% random sample was u sed . I n d iv id u a l s  

to  be in c lu d e d  in  th e  sample were s e l e c t e d  a t  random from th e  TCID 

f i l e s .  The s t a f f  o f  th e  D i s t r i c t  was c o o p e ra t iv e  in  making a v a i l ­

a b le  a l l  n o n - p r o p r ie t a r y  in fo rm a t io n  r e l a t i n g  to  each o f th e s e  

f a m i l i e s  o r  i n d i v i d u a l s .

Each in d i v i d u a l  in  th e  sample was a s s ig n e d  an i d e n t i f i ­

c a t io n  number and th e  name and a d d re ss  were n o te d .  A re c o rd  was 

made o f  t h e  p r o j e c t  d i s t r i c t  i n  which th e  i n d i v i d u a l  r e s id e d  and 

h i s  w a te r  r i g h t s .  The a c t u a l  amount o f  w a te r  a c t u a l l y  used  i n  1970
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was re c o rd e d .  A d d i t i o n a l l y ,  i t  was p o s s ib l e  to  o b ta in  f o r  each 

fam ily  o r  i n d i v i d u a l  d a ta  on t h e  type  and q u a n t i t y  of c rops  grown 

d u r in g  th e  c a le n d a r  y e a r  1970. The d a t a  o b ta in e d  from t h e  TCID 

was th e n  supplem ented  w ith  d a ta  from th e  C h u r c h i l l ,  Lyon and S to rey  

County Tax A s s e s s o rs .

The A sse sso rs  were a b le  to  p ro v id e  d a t a  on th e  t o t a l  

a s s e s s e d  v a lu e  o f  th e  p r o p e r ty  owned by each i n d i v i d u a l  in  th e  

sam ple. T o ta l  a s s e s s e d  v a l u e ,  which r e p r e s e n t s  35% of " f a i r  

m arke t"  v a l u e ,  was b roken  down i n t o  land t y p e ,  v a lu e  of p e r s o n a l

p r o p e r ty  and th e  v a lu e  of improvements on t h e  p r o p e r ty .  F ig u re s

7 and 8 show th e  forms on which th e  d a ta  was com piled .

The q u a l i t y  o f  th e  d a ta  c o l l e c t e d  on members o f  th e

TCID was i n  a l l  p r o b a b i l i t y  somewhat b e t t e r  th a n  t h a t  c o l l e c t e d  

f o r  th e  I n d i a n s .  I t  was t r u e  t h a t  th e  d a ta  c o l l e c t e d  from th e  

I r r i g a t i o n  D i s t r i c t  O f f ic e  was somewhat s u s p e c t  i n  t h a t  th e  D is ­

t r i c t  was u n d e r s t a f f e d  and s t a f f  p e r s o n n e l  f r e e l y  a d m it te d  t h a t  

they  had some d i f f i c u l t y  in  keep ing  t h e i r  r e c o rd s  up to  d a te .  

F u r th e rm o re ,  t h e  r e p o r t  o f  a r e s e a r c h e r  f o r  th e  Pyramid Lake Task 

Force i n d ic a te d  t h a t  th e  a d m i n i s t r a t i o n  o f  th e  i r r i g a t i o n  p r o j e c t  

was somewhat l a x .^ ^

Care must always be e x e r c i s e d  in  u t i l i z i n g  ta x  a s s e s s ­

ment d a ta  as a s u r r o g a te  f o r  f a i r  m arket v a lu e .  Tax a s s e s s o r s  and

^^C lyde, C r id d le  and Woodward, I n c . , R eport on Water 
Use Improvement S tudy o f  Truckee-Carson R iv e r  Basin  (1 9 7 1 ) ,  pp . 57- 
61.
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CENSUS OF DTFORMATION 

Truckee Carson I r r i g a t i o n  D i s t r i c t

Â. S e r i a l  Number

B. D i s t r i c t

1. Derby

2. I s la n d

3. Sheck ler

2. Factory

6. Lahontan 

10. Smart

3. F e rn ley

7. '  Old R iver

4. Hazen

8. S t .  C la i r

11. S t i l l w a t e r  12,

C. Name:

D. A ddress:

E. Map D iv is io n :

F. Water Right Acres;

G. Crop Type

1. 
2 .
3.

4 .

5.

6 .

H. A ssessed V alua tion :

Acreage T o ta l  Q uan tity P r ic e

F igure  7
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a p p r a i s e r s  p o s s e s s  v a ry in g  d eg rees  of t r a i n  in,- ’ . 

a s s e s s o r s  a r e  e l e c t e d ,  as th e y  a re  in  th e  s t a t e  o f  Nevada, t h e r e  i s  

th e  p o s s i b i l i t y  th a t  p o l i t i c a l  p r e s s u r e s  can be b ro u g h t to  b e a r  by 

i n f l u e n t i a l  members o f  th e  community w ith  t h e  r e s u l t  t h a t  a sse ssm en ts  

may u n d e r s t a t e  f a i r  m arket v a lu e .  There  were two rea so n s  f o r  b e ­

l i e v i n g  t h a t  th e  ta x  assessm en t d a ta  o b ta in e d  f o r  t h i s  s tu d y  were 

r e l a t i v e l y  a c c u r a t e .  F i r s t ,  th e  s t a t e  of Nevada has  a Tax Commission

which s p e c i f i e s  r ig o r o u s  r e g u la t i o n s  which govern  th e  a ssessm en t o f  
18a l l  p r o p e r ty .  A d d i t i o n a l ly ,  the  Commission has th e  a u t h o r i t y  to  

conduct i n v e s t i g a t i o n s  o f  p o s s i b l e  v i o l a t i o n s  of i t s  i n s t r u c t i o n s .  

Second, s p o t  checks were made w ith  l o c a l  r e a l  e s t a t e  b ro k e rs  to  

see  how r e c e n t  s a l e s  o f  a l l  ty p e s  o f  p r o p e r ty  compared w i th  th e  

a s s e s s e d  v a l u a t i o n  c a r r i e d  on th e  ta x  r o l e s .  In  no c a se  was an 

in s t a n c e  d is c o v e re d  where t h e  p r i c e  a c t u a l l y  p a id  in  a  r e a l  e s t a t e  

t r a n s a c t i o n  d i f f e r e d  s i g n i f i c a n t l y  from th e  v a lu e  a s s ig n e d  to  th e  

p ro p e r ty  i n  q u e s t io n  on ta x  r o l e s .  As a r e s u l t  i t  was concluded  

t h a t  th e  t a x  a sse ssm e n t  d a ta  was p ro b ab ly  a r e l i a b l e  s u r r o g a te  f o r  

f a i r  m arket v a lu e .

An i n i t i a l  p e r u s a l  o f  a l l  th e  d a ta  i n d ic a te d  t h a t  t h e r e  

were a l a r g e  number o f  " i r r i g a t o r s  who were n e i t h e r  growing c rops 

n o r  u t i l i z i n g  t h e i r  w a te r  e n t i t l e m e n t s .  The d a ta  was th e n  s y s t e ­

m a t i c a l l y  an a ly zed  in  an e f f o r t  to  d is c o v e r  which p r o p e r t i e s  were 

a c t u a l l y  fa rm s . The c r i t e r i o n  used to  d e f in e  farms was adopted

18Nevada Tax Commission, I n s tr u c t io n s  f o r  A ssessm ent o f  
Landj L ivesto ck ^  M erchandise S to c k , M obile Homes, O il  and Gas L e a ses , 
B u l l e t i n  No. 125, J u ly  1 ,  1970, Carson C i ty ,  N ev .,  pp . 1 -7 .
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from th e  d e f i n i t i o n  used  by th e  Bureau o f  t h e  Census. The Bureau de­

f in e s  a " p la c e "  as a farm i f  1) i t  c o n s i s t s  of t e n  o r  more a c r e s  from 

which th e  s a l e  o f  farm p ro d u c ts  amounted to  $50 o r  more in  th e  p r e ­

ced ing  y e a r ,  o r  2) i t  c o n s i s t s  o f  l e s s  th a n  te n  a c re s  from which th e
19s a l e s  o f  farm p ro d u c ts  amounted to  $250 in  th e  p re c e d in g  y e a r .  Under 

t h i s  l i b e r a l  d e f i n i t i o n  i t  tu rn e d  o u t  t h a t  o u t  o f  th e  408 " i r r i g a t o r s "  

i n  th e  sample on ly  185 q u a l i f i e d  as fa rm e rs .  In  view o f th e  f a c t  t h a t  

th e  Newlands P r o j e c t  was and i s  a  f e d e r a l l y  f in a n c e d  i r r i g a t i o n  p ro ­

j e c t  c o n s t r u c te d  to  prom ote sm a ll  fa m ily  farm ing  i t  was r a t h e r  s u r ­

p r i s i n g  to  l e a r n  t h a t  on ly  45% o f  th e  members o f  th e  I r r i g a t i o n  

D i s t r i c t  q u a l i f i e d  as  fa rm e rs .

The 223 n o n -fa rm ers  in  th e  sample used  1,968 a c re  f e e t  o f  w a te r  

i n  1970. A s im p le  e x t r a p o l a t i o n  from th e  sample y i e l d s  th e  c o n c lu s io n  

t h a t  n o n -fa rm er members o f  t h e  TCID u t i l i z e d  7,782 a c re  f e e t  o f  w a te r  

i n  1970. This i s  rou g h ly  2% of t h e  w a te r  ta k e n  by th e  D i s t r i c t .  This 

w a te r  was used  p r im a r i ly  to  grow h a y ,  t o  i r r i g a t e  sm a l l  p a s tu r e  a c r e ­

ages and f o r  w a te r in g  law ns. ( I t  i s  i n t e r e s t i n g  to  n o te  t h a t  lawn 

w a te r in g  in  r u r a l  a re a s  i s  accom plished  by f lo o d  i r r i g a t i o n  r a t h e r  th a n  

th ro u g h  s p r i n k l e r s . )  No f u r t h e r  e f f o r t s  were made to  dev e lo p  income 

d i s t r i b u t i o n s  f o r  th e  n o n -fa rm er  group s in c e  i t  was obvious t h a t  t h e i r  

p r i n c i p a l  so u rc e s  o f  income were n o t  in  t h e  farm s e c t o r  and t h e r e f o r e  

any r e a l l o c a t i o n  o f  w a te r  away from th e  D i s t r i c t  would a f f e c t  t h i s  

group on ly  th rough  l in k a g e s  between th e  farm s e c t o r  and th e  non-farm  

s e c t o r s  o f  th e  l o c a l  economy.

19U .S . ,  Departm ent o f  Commerce, S o c ia l  and Economic S t a t i s t i c s  
A d m in is t r a t io n ,  Bureau o f  th e  Census, D e ta ile d  C h a r a c te r is t ic s ,  Nevada 
(W ashington , D .C .: Government P r i n t i n g  O f f i c e ,  1972 ), p .  App. 2.
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For th e  rem ain ing  185 fa rm ers  i n  th e  sample a d e t a i l e d

income d i s t r i b u t i o n  was d ev e lo p ed . Net farm income was c a l c u l a t e d

by m u l t ip ly in g  th e  q u a n t i t y  o f  th e  crop s o ld  by th e  p r e v a i l i n g

p r i c e .  Data on th e  q u a n t i t y  and ty p e  o f  c rops grown by each fa rm er

were o b ta in e d  d i r e c t l y  from th e  TCID. Data on th e  n e t  income p e r

a c re  of crop were o b ta in e d  from th e  Bureau of R ec lam ation  which

20p u b l i s h e s  such d a ta  a n n u a l ly .  The revenues  f o r  each crop  were 

then  added to g e th e r  to  o b ta in  farm income f o r  each  fa rm e r .  The 

d i s t r i b u t i o n  o f  farm income among th e  185 f a m i l i e s  i s  p r e s e n te d  in  

F ig u re  9.

A f u r t h e r  s t e p  in  th e  com puta tion  o f  th e  r e f e r e n c e  d i s ­

t r i b u t i o n  f o r  th e  TCID fa rm ers  in v o lv e d  th e  e s t i m a t i o n  o f  non-farm  

income a c c ru in g  to  farm f a m i l i e s .  Many o f  th e  fa rm ers  m oon ligh t 

or h o ld  second jo b s  and in  many farm h o useho lds  i n d iv id u a l s  o th e r  

th a n  th e  farm o p e r a to r  ho ld  non—farm j o b s .  Thus i t  was n e c e s sa ry  

to  i n f e r  f o r  each fam ily  th e  income earned  o f f  th e  farm i n  o rd e r  to  

develop  a  d i s t r i b u t i o n  which in c lu d e d  a l l  so u rc e s  o f  income.

The d i s t r i b u t i o n  o f  non—farm income proved somewhat d i f ­

f i c u l t  t o  e s t i m a te .  The on ly  d a ta  a v a i l a b l e  on r u r a l  farm income 

i n  t h i s  a r e a  a re  c o n ta in e d  i n  th e  1970 C e n s u s . T h i s  d a ta  i s  

p re s e n te d  in  F ig u re  10. I t  should  be n o ted  t h a t  th e  sample s i z e

20
U .S . ,  Department of I n t e r i o r ,  Bureau o f R ec lam a tion , 

Crop R eport and R e la te d  D ata, F ederal R eclam ation  P r o je c t s ,  1970 
(W ashington, D .C .: Government P r i n t i n g  O f f i c e ,  1971), p .  52.

21
U .S . ,  Department of Commerce, Bureau o f  th e  Census, 

General S o c ia l  and Economic C h a r a c te r is t ic s ,  Nevada: 1970 Census o f  
P o p u la tio n  (W ashington, D .C . : Government P r i n t i n g  O f f i c e .  197 2 ).  
pp . 191-192.
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used by th e  Census Bureau i s  ro u g h ly  tw ice  t h a t  used  f o r  t h i s  s tu d y .  

This a cco u n ts  f o r  th e  n u m e r ic a l  d i f f e r e n c e  between F ig u re s  9 and 10. 

The Bureau p r e s e n t s  th e  d a ta  i n  an a g g re g a t iv e  f a s h io n  i n  o rd e r  to  

avo id  v i o l a t i o n s  of i t s  r e g u l a t i o n s  r e g a rd in g  d i s c l o s u r e  of th e  i n ­

comes o f i n d i v i d u a l  f a m i l i e s .  The r e l a t i v e l y  a g g re g a t iv e  n a tu r e  o f  

th e  Census d a ta  made i t  n e c e s s a ry  to  u t i l i z e  a r a t h e r  crude p ro ced u re  

to  e s t i m a te  non-farm  income.

I n i t i a l l y ,  t h e  d i s t r i b u t i o n s  o f  n e t  farm  income and t o t a l  

income to  fa rm ers  were examined on a b a s i s  od th e  p e rc e n ta g e  o f  

f a m i l i e s  in  each income c l a s s .  T h is  a llow ed  th e  two samples to  be 

compared s in c e  th e y  were of a b s o lu t e ly  d i f f e r e n t  s i z e s .  These d i s ­

t r i b u t i o n s  a re  p l o t t e d  on F ig u re  11. Th is  g raph  s u g g e s ts  t h a t  many 

f a m i l i e s  making r e l a t i v e l y  low farm incomes ten d  to  supplem ent t h e i r  

incomes w ith  o f f - f a rm  work w h i le  th o s e  making farm incomes o f  $7,500 

o r  more a r e  l e s s  l i k e l y  to  engage in  o f f - f a r m  work. In  o rd e r  to  

v e r i f y  t h i s  i n t e r p r e t a t i o n  a dynamic programming te c h n iq u e  was used 

in  o r d e r  to  d e te rm in e  w he ther t h e  two d a t a  s e t s  imply t h a t ,  as t o t a l

income grows, th e  p e rc e n ta g e  o f  t o t a l  income accoun ted  f o r  by farm
22income a l s o  grows. The r e s u l t s  o f  t h i s  a n a ly s i s  a r e  p l o t t e d  in  

F ig u re  12.

Although i t  i s  n o t  p o s s ib l e  to  v e r i f y  th e  r e s u l t s  s t a t i s ­

t i c a l l y ,  th e  r e l a t i o n s h i p  appears  a t  l e a s t  i n t u i t i v e l y  p l a u s i b l e .

For farm f a m i l i e s  e a r n in g  $455 or more in  n e t  farm income th e  p e r ­

ce n ta g e s  o f  t o t a l  income accoun ted  f o r  by farm income in c r e a s e s

22 For a d i s c u s s io n  o f  dynamic programming te c h n iq u e s  s e e :  
George L. Nemhauser, In tro d u c tio n  to  Dynamic Prograrm ing  (New York: 
John W iley and Sons, I n c . ,  196 6 ),  pp. 46-91 .
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m o n o to n ic a l ly . At ap p ro x im a te ly  $7500 i t  appea rs  t h a t  fa rm ers  and 

t h e i r  f a m i l i e s  no lo n g e r  engage in  o f f  farm work and th u s  n e t  farm 

income acco u n ts  f o r  a l l  of t o t a l  income. Below $7500 farm income 

acco u n ts  f o r  d e c r e a s in g  p e rc e n ta g e s  o f  t o t a l  income as farm income 

d e c r e a s e s .  The r e s u l t s  below $455 n e t  farm income a re  n o t  con­

s id e r e d  t o  be p a r t i c u l a r l y  m ean in g fu l .  I t  i s  obvious t h a t  d e s p i t e  

th e  d e f i n i t i o n s  o f  th e  Census Bureau p eop le  e a rn in g  l e s s  th a n  $455 

p e r  y e a r  from farm o p e ra t io n s  a r e  n o t  p r im a r i ly  fa rm e rs .  This would 

ap p ea r  to  accoun t f o r  th e  d e c l i n e  in  th e  farm income as a pe r  c en t  

o f  t o t a l  income in  t h a t  ra n g e .

F o llow ing  t h i s  a n a ly s i s  th e  c o e f f i c i e n t  developed  were 

a p p l ie d  to  n e t  farm income t o  o b ta in  t o t a l  income f o r  each farm 

fa m ily .  This  income i s  assumed to  be a f t e r  ta x  income inasmuch as 

th e  Census Bureau g e n e r a l ly  a p p l i e s  a ta x  ad ju s tm en t to  r e p o r te d  

n e t  income. The r e f e r e n c e  d i s t r i b u t i o n  o f  th e  TCID fa rm ers  i s  

p l o t t e d  on F ig u re  13. For pu rposes  o f  comparison th e  r e f e r e n c e  

d i s t r i b u t i o n  of th e  Pyramid Lake In d ia n s  has been p l o t t e d  on th e  

same g rap h .

C onclusion

T h is  c h a p te r  has r e p o r te d  th e  r e s u l t s  of e f f o r t s  to  i n f e r  

and develop  th e  r e f e r e n c e  income d i s t r i b u t i o n s  f o r  th e  Pyramid Lake 

P ia u t e  In d ia n s  and f o r  th e  fa rm er members o f  th e  T ruckee-C arson 

I r r i g a t i o n  D i s t r i c t .  These two groups a r e  th e  on ly  groups t h a t  

would be d i r e c t l y  a f f e c t e d  by any s u b s t a n t i a l  r e a l l o c a t i o n  o f  w a te r  

in  t h e  low er T ruckee-C arson  R iv e r  B a s in s .  To be s u r e ,  t h e r e  a re
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n o n - In d ia n s  and n o n -fa rm ers  i n  t h i s  a r e a  who would be a f f e c t e d  

s e c o n d a r i l y .  In  o rd e r  to  a s c e r t a i n  who th e s e  i n d i v id u a l s  would be 

i t  would be n e c e s sa ry  to  c o n s t r u c t  a dynamic model o f  th e  r e g io n  

and e s t im a te  r e f e r e n c e  incomes f o r  every  r e s i d e n t  (o r  a t  l e a s t  a 

r e p r e s e n t a t i v e  sample) and to  develop  a  r e g io n a l  in p u t - o u tp u t  

t a b l e .  This  was deemed to  be i n f e a s i b l e  becau se  o f  th e  d i f f i c u l t y  

o f  im puting  incomes to  p eop le  i n  t h e  non-farm  and n o n - In d ia n  s e c t o r s .  

C onsequen tly , a t t e n t i o n  was focused  s o l e l y  on th e  groups which 

would be d i r e c t l y  a f f e c t e d  by a  w a te r  r e a l l o c a t i o n .  A com plete 

a n a l y s i s  would in c lu d e  such a dynamic model b u t  th e  d a ta  re q u irem en ts  

p re c lu d e d  th e  developm ent of such a model h e r e .

The n e x t  c h a p te r  examines t h e  income r e d i s t r i b u t i o n  con­

sequences of a r e a l l o c a t i o n  o f  T ruckee-C arson  R iver w a te r  away from 

t h e  I r r i g a t i o n  D i s t r i c t  f o r  u s e  i n  s t a b i l i z i n g  Pyramid Lake.

Income changes w i l l  be e s t im a te d  and th e  no rm a tiv e  im p l i c a t io n s  

o f  th e  r e s u l t i n g  r e d i s t r i b u t i o n  of income w i l l  be examined.



CHAPTER 6

REDISTRIBUTIVE CONSEQUENCES OF WATER ALLOCATION IN 
THE TRUCKEE-CARSON RIVER BASINS

The l a s t  c h a p te r  developed  and p re s e n te d  th e  r e f e r e n c e  income 

d i s t r i b u t i o n s  f o r  t h e  Pyramid Lake P i a u t e  In d ia n s  and th e  fa rm er 

members o f  th e  T ruckee-C arson  I r r i g a t i o n  D i s t r i c t .  I t  i s  obvious t h a t  

th e s e  d i s t r i b u t i o n s  a re  a t t r i b u t a b l e  i n  some measure t o  th e  a l l o c a t i o n  

o f  w a te r s  in  th e  Truckee and Carson R iv e r  b a s i n s .  With th e  d iv e r s io n  

o f  w a te r s  away from th e  Truckee R iv e r  and Pyramid Lake to  th e  I r r i g a ­

t i o n  D i s t r i c t  the  l e v e l s  o f  Pyramid Lake have d e c l in e d  on th e  averag e  

of  one f o o t  p e r  y e a r .  This  has  r e s u l t e d  in  th e  d e s t r u c t i o n  o f  th e  

c u t t h r o a t  t r o u t  f i s h e r y  in  Pyramid Lake and has  d e p r iv e d  th e  t r i b e  o f  

a r e l a t i v e l y  s t a b l e  la k e  l e v e l .  A s t a b l e  la k e  l e v e l  i s  viewed as a 

n e c e s s a ry  c o n d i t io n  f o r  in v es tm en t in  r e c r e a t i o n  f a c i l i t i e s  on th e  

Pyramid Lake R e s e r v a t io n .^  As a co nsequence , i t  may be argued  t h a t  

th e  t r i b e  has been d e p r iv e d  o f  two p o t e n t i a l  so u rc e s  o f income.

On th e  o th e r  h an d , t h e  d iv e r s io n  o f  w a te r  from th e  Truckee 

R iver  f o r  use  on th e  Newlands R eclam ation  P r o j e c t  has  undoub ted ly  

e n ab led  c e r t a i n  fa rm ers  to  make a l i v i n g  on t h a t  P r o j e c t  who cou ld  n o t  

o th e rw is e  have lo c a te d  t h e r e .  S im i l a r ly ,  o th e r  fa rm ers  a r e  undoub ted ly  

r e c e iv in g  more n e t  income from t h e i r  farm o p e ra t io n s  th a n  would be th e

^Wilsey and Ham, Wcxtev R esources and Land Use o f  th e  Pyramid  
Lake In d ia n  R eserva tion ^  p . 120.
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case  i f  th e  d iv e r s io n  d id  n o t  e x i s t  or was reduced  i n  q u a n t i t y .  Given 

th e  l e v e l s  o f  r a i n f a l l  i n  th e  low er Carson B as in  i t  i s  obvious t h a t  

an a g r i c u l t u r a l  in d u s t r y  cou ld  n o t  t h r i v e  and p ro b a b ly  n e v e r  would 

have  developed  i n  th e  absence  o f  i r r i g a t i o n .  I t  i s  t r u e  t h a t  the  

F a l lo n  A u x i l ia ry  Naval A ir S t a t i o n  p ro v id e s  a number of employment 

o p p o r t u n i t i e s .  A d d i t io n a l ly ,  F a l l o n ' s  l o c a t i o n  on a m ajo r  e a s t - w e s t  

ro u te  i s  r e s p o n s ib le  f o r  th e  e x i s t e n c e  o f  s e r v i c e  ty p e  jo b s  to  

t r a v e l l e r s  and t r u c k e r s .  S t i l l ,  th e  economy i s  p red o m in a te ly  a g r i ­

c u l t u r a l  and as such can r e t a i n  i t s  p r e s e n t  c h a r a c t e r  on ly  as a r e s u l t  

of s u p p l i e s  o f  w a te r  d e l iv e r e d  by th e  Newlands P r o j e c t .

Chapter 4 rev iew ed  th e  c o n tro v e rs y  o v e r  th e  a l l o c a t i o n  o f w a te r

in  th e  T ruckee-C arson  b a s in s .  I t  was su g g e s te d  in  t h a t  c h a p te r  t h a t

th e  S e c re ta r y  o f  I n t e r i o r  had been re m iss  i n  n o t  c o n s id e r in g  th e  

income d i s t r i b u t i o n  consequences o f  a l t e r n a t i v e  a l l o c a t i o n  schemes.

The pu rp o se  o f  t h i s  c h a p te r  i s  t o  examine th e  income r e d i s t r i b u t i o n  

consequences o f  v a r io u s  a l t e r n a t i v e  a l l o c a t i o n  schemes and e v a lu a te  

th o se  consequences . The e s t im a te s  o f  p o t e n t i a l  r e d i s t r i b u t i v e  conse­

quences a re  n e c e s s a r i l y  b u i l t  upon th e  r e f e r e n c e  d i s t r i b u t i o n s  

developed in  th e  p re v io u s  c h a p te r .

The Case o f  No Change

There i s  g e n e r a l  agreem ent t h a t  th e  p ro p e r  b a se s  f o r  e v a lu a t io n  

o f  any proposed  p u b l i c  u n d e r ta k in g  i s  t o  c o n s id e r  t h e  p r o j e c t e d  e f f e c t s

o f  t h e  u n d e r ta k in g  i n  q u e s t io n  and compare them w ith  c o n d i t io n s  which
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2
would have e x i s t e d  w i th o u t  th e  u n d e r ta k in g .  This  i s  th e  s o - c a l l e d  

"w ith  and w i th o u t"  a n a ly s i s  which i s  c o n c e p tu a l ly  s u p e r i o r  to  " b e f o re  

and a f t e r "  a n a ly s e s .  "B efo re  and a f t e r "  a n a ly s e s  tend  to  a t t r i b u t e  a l l  

changes o v e r  t h e  s p e c i f i e d  tim e p e r io d  to  th e  u n d e r ta k in g  in  q u e s t i o n .  

"With and w i th o u t"  a n a ly s e s  a t te m p t to  f a c t o r  ou t changes t h a t  would 

have o c c u r red  anyway and th u s  p ro v id e  more a c c u r a t e  b a se s  a g a i n s t  

which t o  examine th e  u n d e r ta k in g  i n  q u e s t io n .

In  a t te m p t in g  to  p r o j e c t  c o n d i t io n s  which would e x i s t  w i th o u t  

any p o l ic y  change i t  i s ,  o f  c o u r s e ,  n e c e s sa ry  t o  make a number o f  

a ssu m p tio n s .  F o r e c a s t s  can be l i t t l e  more th a n  ed u ca ted  e s t im a te s  

b u t  even so i t  i s  im p o r ta n t  to  s p e l l  ou t th e  assu m p tio n s  which u n d e r l i e  

th e  e s t i m a t e s .  The p e r io d  o f  a n a l y s i s  chosen h e re  i s  t h e  tim e  span  

1970-1990. Given th e  a v a i l a b l e  d a t a  and te c h n iq u e s  i t  seemed u n re a ­

so n a b le  to  a t te m p t  to  d e a l  w i th  a tim e  span  o f  more th a n  20 y e a r s .  

Anything beyond t h a t  was deemed to  be  unduly  s p e c u l a t i v e .  A d d i t i o n a l ly ,  

i t  was assumed t h a t  b i r t h  r a t e s  and n e t  in - m ig r a t io n  would be e x a c t ly  

eq u a l  to  d ea th  r a t e s . In  o th e r  w o rd s , a l th o u g h  t h e r e  rem ains th e  

p o s s i b i l i t y  t h a t  In d ia n s  m ight r e t u r n  to  th e  r e s e r v a t i o n  o r  le av e  th e  

r e s e r v a t i o n  under d i f f e r i n g  c irc u m stan c es  i t  was assumed t h a t  th e  

co m p o si t io n  and s i z e  o f  t h e  r e s e r v a t i o n  p o p u la t io n  would rem ain con­

s t a n t .  S im i l a r l y ,  i t  was assumed t h a t  the  s i z e  and com p o si t io n  o f  th e  

In d ia n  l a b o r  fo r c e  would rem ain c o n s ta n t .  These assum ptions  were 

m a in ta in e d  th ro u g h o u t  th e  a n a ly s i s  o f  th e  two p o l i c y  a l t e r n a t i v e s .

2
Robert Haveman, The Economic Perform ance o f  P u b lic  In ves tm en ts  

(B a l t im o re :  Johns Hopkins P r e s s ,  1972), pp . 7 -8 .
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Over th e  20 y e a r  t im e  span i t  was assumed t h a t  In d ia n  and fa rm er 

incomes p r e v a i l i n g  i n  1970 would grow by 5% p e r  y e a r  i n  t h e  case  of 

no change. This  i s  a l i t t l e  h ig h e r  th a n  th e  h i s t o r i c a l  t r e n d  b u t  in  

v iew  o f  r e c e n t  i n f l a t i o n a r y  p r e s s u r e s  and in  view of th e  e v id en ce  of
3

a s h i f t i n g  P h i l l i p s  Curve, t h i s  ap p ea rs  to  be a r e a s o n a b le  assum ption . 

The incomes o f  b o th  p o p u la t io n s  were th en  p r o j e c t e d  ahead f o r  twenty 

y e a r s  a t  an an n u a l  r a t e  o f  growth o f  5% p e r  y e a r .  I t  was assumed t h a t  

i n  th e  absence  of change in  th e  w a te r  a l l o c a t i o n  regim e t h e r e  would 

be no change in  th e  d i s t r i b u t i o n  of income. That i s  to  s a y ,  income 

would rem ain proportionally th e  same th ro u g h o u t th e  tw enty  y e a r  p e r io d .  

I t  i s  p o s s i b l e ,  o f  c o u rs e ,  t h a t  t h e  p a t t e r n s  of demand f o r  a g r i c u l ­

t u r a l  p ro d u c ts  m ight change o r  t h a t  f e d e r a l  p o l i c i e s  tow ards  In d ia n  

t r i b e s  m igh t r e s u l t  i n  some s u b s t a n t i a l  a l t e r a t i o n  in  the  d i s t r i b u t i o n  

o f  income among In d ia n s  them selves  as w e l l  as between In d ia n s  and 

o th e r  groups in  s o c i e t y .  However, in  view of th e  sm a l ln e s s  o f  th e  

Newlands P r o j e c t  r e l a t i v e  to  th e  a g r i c u l t u r a l  p r o d u c t iv e  c a p a c i ty  of 

th e  U nited  S ta te s  and in  view o f th e  r e l a t i v e  i n e f f e c t i v e n e s s  o f  the  

Bureau o f In d ia n  A f f a i r s ,  i t  ap p ea rs  most re a so n a b le  t o  assume a 

s i t u a t i o n  i n  which th e r e  w i l l  be no sh a rp  d e p a r tu re s  from c u r r e n t  

c o n d i t i o n s .

Once th e  incomes have been  p r o j e c t e d  over th e  2 0 -y e a r  p e r io d  

o f  a n a ly s i s  i t  i s  th en  n e c e s sa ry  to  c a l c u l a t e  th e  p r e s e n t  d is c o u n te d

3
U .S . ,  C ouncil o f Economic A d v iso rs ,  Annual Report o f  the  

Counoil o f  Economie Advisorsj 1971 (W ashington, D .C .: Government 
P r i n t i n g  O f f i c e ,  1971), p. 184; C har les  L. S c h u l tz ,  "Has th e  P h i l l i p s  
Curve S h i f te d ?  Some A d d i t io n a l  E v id en c e ,"  Brookings Papers on Economic 
A c t i v i t y , A rth u r  M. Okun and George P e r r y ,  e d s . ,  3 ( F a l l ,  197 1 ) ,  pp. 
36-47 .
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v a lu e  o f  th e  s tre am  o f  incomes which a cc ru e  to  each f a m ily .  This 

im m edia te ly  r a i s e s  th e  d i f f i c u l t  q u e s t io n  o f  th e  a p p r o p r i a t e  i n t e r e s t  

r a t e  to  u s e .  While th e r e  i s  a wide l i t e r a t u r e  d e a l in g  w ith  t h i s  

q u e s t i o n ,  t h e r e  ap p ea rs  to  be g e n e r a l  agreem ent t h a t  th e  problem 

canno t be o b j e c t i v e l y  r e s o l v e d .^  Inasmuch as  th e  i s s u e s  b e in g  con­

s id e r e d  h e re  a re  w a te r  r e s o u rc e  i s s u e s  i t  was d ec id ed  to  use  th e  

i n t e r e s t  r a t e s  p rom ulgated  by th e  Water Resources C o u n c i l .  The Water 

Resource C ouncil  s t a t e s  t h a t  a r a t e  of 7 p e rc e n t  approaches  bo th  th e  

o p p o r tu n i ty  c o s t  and th e  t o t a l  c o s t  o f  f e d e r a l  bo rrow ing . The C ouncil 

f u r t h e r  s u g g e s ts  t h a t  such r a t e  m igh t be as h ig h  as 10 p e r c e n t . ^  The 

7 p e r c e n t  r a t e  adopted  by th e  Water R esource C ouncil  was assumed to  

be th e  a p p r o p r i a t e  r a t e  fo r  th e  members o f  th e  T ru ck ee -C arso n  

I r r i g a t i o n  D i s t r i c t .

The r a t e  to  be used  f o r  th e  In d ia n s  p re s e n te d  somewhat o f  a 

problem . On th e  one hand, i t  cou ld  be argued  t h a t  t h e  In d ia n s  sh o u ld  

be a s s ig n e d  th e  same d is c o u n t  r a t e  a s  th e  fa rm ers  i n  o r d e r  t h a t  th e  

d i s t r i b u t i o n s  and r e d i s t r i b u t i o n s  co u ld  be c o n s id e re d  on a com parable 

b a s i s .  On th e  o th e r  hand , t h e r e  a r e  rea so n s  f o r  b e l i e v i n g  t h a t  i t  would 

be in a p p r o p r i a t e  to  t r e a t  t h e  income s tream s  o f b o th  t h e  fa rm ers  and 

th e  In d ia n s  i d e n t i c a l l y .  For th e  most p a r t ,  i t  i s  t r u e  t h a t  th e

4
See f o r  example: R obert Haveman, "The O p p o r tu n i ty  Cost of

D isp lac e d  P r i v a t e  Spending and th e  S o c ia l  D iscoun t R a te ,"  W ater 
R esources R esearch , 5 (December, 1969), pp. 947-957.

\ . S . ,  Water Resources C o u n c i l ,  N o tice  o f  P u b l i c  Review and 
H e a r in g ,  "P roposed  P r i n c i p l e s  and S tan d a rd s  f o r  P la n n in g  W ater and 
R e la te d  Land R e so u rc e s ,"  F edera l R e g i s te r ,  x x x v i .  No. 245, P a r t  I I ,  
Dec. 21, 1971, pp. 24166-24167.
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In d ia n s  have been  eco n o m ica lly  d ep r iv ed  over long  p e r io d s  o f  t im e . 

I n d i a n s ,  l i k e  o th e r  m in o r i ty  g ro u p s ,  have e x p e r ien c e d  a s e n s e  of 

r i s i n g  economic e x p e c ta t io n s  and y e t  have n o t  sh a red  i n  th e  g e n e r a l  

growth o f economic p r o s p e r i t y  in  t h i s  co u n try .  T h e re fo re  i t  cou ld  be 

concluded  t h a t  th e  pure  r a t e  of tim e p r e f e r e n c e  f o r  In d ia n s  i s  h ig h e r  

th a n  th e  pure  r a t e  o f  time p re fe re n c e  f o r  fa rm ers  who, as  a group , 

have tended  t o  s h a re  more g e n e r a l ly  i n  th e  in c re a s e d  n a t i o n a l  p r o s ­

p e r i t y .  C o n seq u en tly ,  a d is c o u n t  r a t e  of 10 p e r c e n t  has  been  adop ted

f o r  In d ia n  incom es .

The u s e  of d i f f e r e n t  i n t e r e s t  r a t e s  f o r  d i f f e r e n t  groups i s

n o t  common p ro c e d u re .  The m ost commonly used  method f o r  a r r i v i n g  a t  

i n t e r e s t  r a t e s  in v o lv e s  a v e ra g in g  th e  w e igh ted  r a t e s  which have been  

a s s ig n e d  to  d i f f e r e n t  g ro u p s . ^ The j o i n t  w eigh ted  r a t e ,  th e n ,  i s  

u t i l i z e d  i n  e v a lu a t in g  a l l  c o s t  and b e n e f i t  s tream s  i r r e s p e c t i v e  of 

t h e  i n c id e n c e .  Such a p ro ced u re  does n o t  seem w a rra n ted  i n  th e  p r e s e n t  

c a s e .  H ere , t h e r e  a re  two d i s c r e e t  groups and i t  i s  p o s s ib l e  t o  con­

j e c t u r e  i n t e l l i g e n t l y  abou t th e  r e l a t i v e  tim e p r e f e r e n c e s  o f  b o th  

g ro u p s .  C o n seq u en tly ,  i t  appea rs  t h a t  th e  u se  o f  a w e ig h ted  averag e  

r a t e  f o r  bo th  groups would make t h e  a n a l y t i c a l  outcomes l e s s  a c c u r a t e .  

F u r th e rm o re ,  t h e r e  has  been  r e c o g n i t i o n  in  th e  l i t e r a t u r e  t h a t  d i f f e r e n t  

r a t e s  sh o u ld  be a s s ig n e d  to  d i f f e r e n t  groups and u t i l i z e d  i n  a n a ly s e s

^See f o r  example : John K r u t i l l a  and O tto  E c k s t e i n ,  I4u U ip le
Purpose R iv e r  developm ent (B a l t im o re :  Johns Hopkins P r e s s ,  195 7 ),  pp . 
84-91; R obert Haveman, "The O p p o rtu n ity  Cost o f  D isp laced  P r i v a t e  
Spending and th e  S o c ia l  D iscoun t R a te ,"  pp. 947-957.
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where p o s s i b l e . ^  I t  i s  c l e a r  t h a t  w h ile  u s e  o f  th e  a v e ra g in g  te c h n iq u e  

may be u n av o id ab le  in  c e r t a i n  c irc u m stan c es  d i f f e r e n t  i n t e r e s t  r a t e s  

sh o u ld  be u t i l i z e d  where p o s s i b l e .

F ig u re  14 d e p ic t s  t h e  d i s t r i b u t i o n  o f  p r e s e n t  d is c o u n te d  v a lu e s  

o f  incomes f o r  th e  TCID farm ers  and th e  Pyramid Lake I n d i a n s . The 

i n i t i a l  incomes developed  i n  C hap ter  5 have been  made t o  grow a t  5 

p e r c e n t  p e r  y e a r  f o r  tw en ty  y e a r s  and th e n  d is c o u n te d  back  a t  r a t e s  of 

7 p e r c e n t  f o r  th e  fa rm ers  and 10 p e r c e n t  f o r  t h e  I n d ia n s .  F ig u re  14 

d e p ic t s  th e  d a ta  c o n ta in e d  i n  F ig u re  13 on a p r e s e n t  d is c o u n te d  v a lu e  

b a s i s  assuming a 5 p e r c e n t  a n n u a l  r a t e  o f  growth and no changes in  

w a te r  a l l o c a t i o n .  The d i s t r i b u t i o n  p r e s e n te d  i n  F ig u re  14 i s  th e  b a s e ­

l i n e  d i s t r i b u t i o n  a g a i n s t  which r e d i s t r i b u t i o n s  o f  income r e s u l t i n g  

from p o l ic y  a n d /o r  in v e s tm en t  d e c i s io n s  w i l l  be  compared.

For p u rp o se s  o f  t h i s  s tu d y  i t  w i l l  be assumed t h a t  p ro p o r ­

t i o n a l  d i s t r i b u t i o n  o f a f t e r - t a x  b e n e f i t s  c o n s t i t u t e s  d i s t r i b u t i o n a l  

n e u t r a l i t y .  This i s  a v a lu e  judgment which i s  made to  f a c i l i t a t e  th e  

a n a l y s i s .  O ther d e f i n i t i o n s  cou ld  be used  and would be e q u a l ly  as 

v a l i d  as has  been  shown i n  C hapter  3. I t  i s  u s e f u l  to  adop t t h i s  

d e f i n i t i o n  s in c e  i t  means t h a t  t h e  "w ith o u t"  d i s t r i b u t i o n  i s  d i s -  

t r i b u t i o n a l l y  n e u t r a l  o v e r  th e  2 0 -y e a r  p e r io d  o f  e v a lu a t io n .

In  t h e  fo l lo w in g  s e c t i o n s  two p o l ic y  changes and t h e i r  a s s o ­

c i a t e d  in v e s tm en ts  and income r e d i s t r i b u t i o n s  w i l l  be examined and

See f o r  example: G unter Schramm, "The Design of a Resource
A l lo c a t io n  F u n c t io n ,"  Canadian Journal o f  Econom icsj 9 (November, 1972), 
pp. 515-530.
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compared w i th  th e  "w ith o u t"  c a s e  o f  no p o l i c y  change. I n  th e  case  of 

th e  v a r io u s  p o l i c y  changes no e f f o r t  has  been made to  deve lop  new or 

r e f i n e d  d a ta  p e r t a i n i n g  to  th e  hyd ro logy  o f  t h e  T ru ck ee -C arso n  R iv e r  

b a s in s  n o r  has  any e f f o r t  been  made to  develop  new or r e f i n e d  d a t a  

r e l a t i n g  to  th e  v a lu e s  and b e n e f i t s  from th e  a g r i c u l t u r a l  a n d /o r  

r e c r e a t i o n a l  a c t i v i t i e s  which cou ld  be or a r e  su p p o r te d  i n  p a r t  by 

t h e  w a te r s  w i th in  t h a t  system . This  i s  n o t  t o  concede t h a t  a l l  o f  

th e  d a ta  made a v a i l a b l e  to  th e  S e c r e ta r y  and u t i l i z e d  h e re  i s  c o r r e c t  

o r  cou ld  n o t  be  improved upon. R ather t h i s  d a t a  i s  u sed  in  keep ing  

w ith  t h e  h y p o th e s i s  s t a t e d  a t  th e  end o f  C hap ter  4 to  t h e  e f f e c t  t h a t  

th e  S e c r e ta r y  o f  I n t e r i o r  i n  e v a lu a t in g  a v a i l a b l e  d a ta  sh o u ld  have 

examined income r e d i s t r i b u t i o n  co nsequences . The fo l lo w in g  d i s c u s s io n  

o f t h e  two p o l i c y  a l t e r n a t i v e s ,  th e n ,  s im ply  a c c e p ts  t h e  d a ta  a v a i l ­

a b le  to  th e  S e c r e ta r y  as th e  b e s t  a v a i l a b l e  to  him and i d e n t i f i e s  

t h e i r  d i s t r i b u t i o n a l  im p l i c a t io n s .

P o lic y  A l te r n a t iv e  1: R equ ire M o dern iza tion  and 
E f f ic i e n t  Management o f  th e  Newlands P r o je c t

R epu tab le  r e s e a r c h e r s  have documented th e  f a c t  t h a t  th e
g

Newlands P r o j e c t  i s  i n e f f i c i e n t .  There  a r e  two re a so n s  f o r  th e  

c laim ed i n e f f i c i e n c y .  The Newlands P r o j e c t  was one o f  t h e  f i r s t  

r e c la m a t io n  p r o j e c t s  e v e r  b u i l t  and c o n se q u e n t ly  i t  i s  t e c h n o l o g i c a l l y  

o u td a te d .  Many of t h e  c a n a ls  and l a t e r a l s  a r e  un l i n e d .  This  r e s u l t s

^Pyramid Lake Task F o rce ,  F in al R e p o r t,  pp. A -21, A-22.
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in  th e  l o s s  o f  w a te r  by b o th  seepage  and le a k a g e .  There a r e  no modern 

h e a d g a te s  o r  o t h e r  types  of equipment i n s t a l l e d  t o  r e g u l a t e  th e  flow 

o f  w a te r  i n to  th e  l a t e r a l  c a n a ls  and th en  i n t o  th e  f i e l d s .  Second, 

th e  Newlands P r o j e c t  i s  n o t  w e l l  managed. While th e  p e rs o n n e l  

employed by th e  T ru ck ee -C arso n  I r r i g a t i o n  D i s t r i c t  do a re a so n a b ly  

ad eq u a te  jo b  t h e r e  i s  no modern management p la n  and th e r e  a re  n o t  

enough d i t c h r i d e r s  to  e n su re  com pliance w ith  t h e  D i s t r i c t ' s  w a te r  

a l l o c a t i o n .  In  many cases  fa rm ers  a r e  a llow ed  to  open and c lo se  

h e ad g a te s  th em se lv e s  and no a c c u r a te  r e c o rd s  a r e  k ep t  as to  p re ­

c i s e l y  how much w a te r  th ey  ta k e .  A d d i t i o n a l l y ,  s in c e  t h e r e  a re  no 

m easu ring  d e v ic e s  a t  some o f th e  d i v e r s i o n  p o in t s  the  amount of w a te r  

d e l iv e r e d  i s  o f t e n  e s t im a te d .  Th is  f u r t h e r  c o n t r i b u t e s  to  lo o se  

management. I t  a l s o  ap p ea rs  t h a t  th e  management p h i lo so p h y  employed 

i s  i n a p p r o p r i a t e .  The d i t c h r i d e r  a p p a r e n t ly  p e r c e iv e s  h i s  f i r s t  ob­

j e c t i v e  to  in v o lv e  s a t i s f y i n g  th e  fa rm ers  in  t h e  D i s t r i c t  by p ro v id in g  

them w ith  ad eq u a te  s e r v i c e  w h i le  t h e  second  o b j e c t i v e  i s  to  reduce  

o p e ra t in g  s p i l l  and w a s te .  This ty p e  o f  p h i lo so p h y  u n d o u b ted ly  r e ­

s u l t s  in  i n e f f i c i e n c i e s  due to  u n c o n t r o l le d  s p i l l s  and i n e f f i c i e n t

u s e .

One p o l i c y  o p t io n  t h a t  m ight be open to  th e  S e c r e ta r y  o f  th e  

I n t e r i o r  would be to  i n s i s t  t h a t  th e  f a c i l i t i e s  o f  th e  D i s t r i c t  be 

m odernized and t h a t  management p r a c t i c e s  be t i g h t e n e d  up in  o rd e r  to 

make e f f i c i e n t  u se  of w a te r .  This would r e s u l t  in  a s u b s t a n t i a l

9
C lyde, C r id d le  and Woodward, I n c . ,  R eport on W ater Use Im prove­

ment S tudy o f  Truckee-C arson R iv e r  Basin  (1 9 7 1 ) ,  pp. 57-58.
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sav in g  o f w a te r  which co u ld  th e n  be a l l o c a t e d  to  t h e  Pyramid Lake 

In d ia n s  and presum ably  improve t h e i r  economic s i t u a t i o n .  The e n g i ­

n e e r in g  c o n s u l t in g  f i rm  o f  Clyde—G rid d le —Woodward, In c .  recommended 

to  th e  Pyramid Lake Task Force a s e r i e s  o f  m o d e rn iz a t io n  improvements 

which would r e s u l t  i n  a s a v in g s  o f  ap p ro x im a te ly  86,000 a c r e  f e e t  o f  

w a te r  p e r  y e a r .  The i n i t i a l  in v e s tm en t  c o s t  o f  t h e  m o d e rn iz a t io n  

would be $1.5 m i l l i o n  and th e  an n u a l  o p e ra t io n  and m a in tenance  c o s t s  

would be in c re a s e d  by $60,000. The Task Force  recommended t h a t  th e s e  

improvements be u n d e r ta k e n  a t  f e d e r a l  expense . The S e c r e ta r y  a p p a r­

e n t l y  r e j e c t e d  t h i s  recommendation on th e  grounds t h a t  i t  would s e t  

a p re c e d e n t  which cou ld  o b l ig e  th e  D epartm ent o f  I n t e r i o r  t o  b e a r  

th e  c a p i t a l  c o s t s  o f  m odern iz ing  a l l  outmoded re c la m a t io n  p r o j e c t s .  

While th e  C ourts  have been  r e l u c t a n t  to  f o r c e  fa rm ers  to  b e a r  th e  

c o s ts  o f  m odern iz ing  re c la m a t io n  p r o j e c t s ,  t h e  S e c r e ta r y  cou ld  d i r e c t  

th e  TCID to  b e a r  th e  c o s t s  o f  m o d e rn iz a t io n  and , a t  th e  same t im e ,  

r e q u e s t  th e  Congress to  e n a c t  l e g i s l a t i o n  r e q u i r i n g  i r r i g a t o r s  to  

b e a r  th e  c o s ts  o f  e l im in a t in g  i n e f f i c i e n c i e s .  Enactm ent o f  such 

l e g i s l a t i o n  would f o r e s t a l l  t r a d i t i o n a l  Court f in d in g s  and p la c e  th e  

burden  o f  m o d e rn iz a t io n  s q u a r e ly  on th e  i r r i g a t o r s .  I t  i s  argued 

h e re  t h a t  t h i s  would have been one p o l i c y  o p t io n  open t o  th e  S e c r e ta r y  

which m igh t have gone some ways tow ards r e s o lv in g  th e  w a te r  a l l o c a t i o n  

c o n t ro v e rs y .

In  o rd e r  to  an a ly z e  th e  r e d i s t r i b u t i v e  consequences o f  such a 

p o l i c y  i t  i s  f i r s t  n e c e s s a ry  to  know how t h e  I r r i g a t i o n  D i s t r i c t  would 

a l l o c a t e  th e  c o s t s  among i t s  members. C u rre n t  D i s t r i c t  p o l i c y  r e q u i r e s
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a l l o c a t i n g  t h e  m a jo r i t y  o f  c o s t s  b o rn e  by t h e  D i s t r i c t  on th e  b a s i s  

o f  th e  w a te r  r i g h t  a c r e s  h e ld  by each  member. A cco rd in g ly ,  i t  i s  

assumed t h a t  t h e  c o s t s  o f  m od ern iz in g  th e  p r o j e c t  w i l l  be a l l o c a t e d  

a cc o rd in g  to  th e  w a te r  r i g h t  a c r e s  h e ld  by th e  farm er b e n e f i c i a r i e s  

o f  th e  p r o j e c t .  S ince  th e  e f f e c t  o f  t h i s  p o l i c y  i s  to  i n s i s t  t h a t  the  

fa rm ers  o p e ra te  e f f i c i e n t l y  and e f f i c i e n t  o p e r a t io n s  happen to  e n t a i l  

in c r e a s e d  c o s t s  i t  a p p e a rs  r e a s o n a b le  to  a rgue  t h a t  th e  c o s t s  to  th e  

fa rm ers  which r e s u l t  from a d o p t io n  o f  t h i s  p o l ic y  a r e  m ere ly  in p u t  

c o s t s .  In  t h i s  c a s e ,  th e n ,  th e  n o rm a tiv e  re im bursem ent a d ju s tm en t  

shown i n  e q u a t io n  5) in  C hap ter  3 ap p ea rs  t o  be i n a p p r o p r i a t e .

R a th e r  th e  fa rm ers  a r e  s im ply  b e in g  fo r c e d  to  b e a r  c e r t a i n  c o s t s  o f  

p ro d u c t io n  t h a t  had p r e v io u s ly  been  avo ided  th ro u g h  w a s te f u l  u se  o f  

th e  w a te r .  A c co rd in g ly ,  e q u a t io n  5) can be m o d if ie d  as fo l lo w s  to  

e l im in a te  th e  term s which a r e  e q u a l  to  z e r o .  This m o d i f i c a t io n  i s  

w r i t t e n  as e q u a t io n  8) and u t i l i z e d  to  a n a ly z e  th e  r e d i s t r i b u t i v e  

consequences o f  p o l i c y  1 on TCID fa rm e rs .

8) NB  ̂ = GB. -  A. 

where

NBj = n e t  b e n e f i t s  to  income c l a s s  j .

GBj = g ro s s  b e n e f i t s  to  income c l a s s  j .

A. = t o t a l  c o s t s  to  income c l a s s  j  as d e te rm in ed  by 
w a te r  r i g h t  a ss ig n m en t.

A l l  term s in  th e  e q u a t io n  a r e  t o  be  d is c o u n te d  over a 2 0 -y e a r  p e r io d  

a t  an i n t e r e s t  r a t e  o f  7%.
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For p u rp o se s  o f  th e  a n a l y s i s  i t  i s  assumed t h a t  th e  T ruckee- 

Carson I r r i g a t i o n  D i s t r i c t  a c q u i r e s  a lo a n  o f $1.5  m i l l i o n  re p a y a b le  

over a 2 0 -y e a r  a t  7% i n t e r e s t .  A d d i t i o n a l ly ,  i t  i s  assumed t h a t  

t h e  o p e r a t in g  and m a in tenance  c o s t s  grow a t  5% p e r  y e a r  over th e  

2 0 -y e a r  p e r io d  o f  a n a l y s i s .  C a p i t a l  c o s t s  a r e  a l l o c a t e d  p r o p o r t i o n a l l y  

a c c o rd in g  to  th e  w a te r  r i g h t  a c r e s  h e ld  by each fa rm e r .  This  means 

t h a t  each  fa rm e r  m ust b e a r  a t o t a l  c a p i t a l  c o s t  o f  $19.05 p e r  w a te r  

r i g h t  a c re  p lu s  th e  i n t e r e s t .  This f i g u r e  has  been  o b ta in e d  by 

d iv id in g  th e  t o t a l  c a p i t a l  c o s t  o f  $1.5  m i l l i o n  by th e  t o t a l  number 

o f  w a te r  r i g h t  a c r e s .  S i m i l a r l y ,  th e  a d d i t i o n a l  in c rem en ts  o f  o p e ra ­

t i o n  and m ain tenance  c o s t s  o c ca s io n ed  by th e  improvements were 

a l l o c a t e d  on th e  b a s i s  o f  w a te r  r i g h t  a c r e s .  Th is  c o s t  amounts to  

$0.76 p e r  w a te r  r i g h t  a c re  p e r  y e a r  a l th o u g h  i t  has been assumed 

to  grow a t  5% p e r  y e a r  i n  acco rd an ce  w ith  th e  assum ption  abou t th e  

g e n e r a l  i n c r e a s e  in  th e  p r i c e  l e v e l .

The p r e s e n t  d is c o u n te d  v a lu e  o f  th e  c a p i t a l  c o s ts  and th e

a d d i t i o n a l  o p e r a t in g  and m ain tenance  c o s t s  were added to g e th e r  to  
20

o b ta in  Z A . GB f o r  a l l  j  i s  n e c e s s a r i l y  z e ro  s in c e  th e  b e n e f i t s  
j = l   ̂ ^

o f  th e  e f f i c i e n c y  improvement in  t h e  form o f  a d d i t i o n a l  w a te r  would 

acc ru e  to  th e  I n d ia n s .  T ab le  10 d e p ic t s  th e  d i s t r i b u t i o n  o f th e  

c o s t s  and n e t  b e n e f i t s  (which a re  n e g a t iv e )  by income c l a s s .  The 

d a t a  p re s e n te d  i n  T ab le  10 a re  d i f f i c u l t  to  i n t e r p r e t  because  t h e r e  

a r e  d i f f e r e n t  numbers o f  f a m i l i e s  in  each income c l a s s .  T h e re fo re  

th e  d a t a  have a l s o  been  p re s e n te d  in  Table  11 in  th e  form o f  c o s t s
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Table 10
D i s t r i b u t i o n  o f  Net C osts  to  TCID Farmers 

Under P o l i c y  A l t e r n a t i v e  1

Base Year 
Annual Income 

( c l a s s e s  j = l ,  . . . »  15)

P r e s e n t  D iscoun ted Values

NB.*

$0-$999 $0 $6,494 -$ 6 ,4 9 4

$ 1 ,0 0 0-$1 ,999 0 7,829 -7 ,8 2 9

$ 2 ,0 0 0 -$2 ,999 0 8,985 -8 ,9 8 5

$ 3 ,0 0 0-$3 ,999 0 10,943 -1 0 ,9 4 3

$ 4 ,0 0 0-$4 ,999 0 8,185 -8 ,1 8 5

$5 ,000-$5 ,999 0 61,028 -6 1 ,0 2 8

$6 ,000-$6 ,999 0 66,369 -6 6 ,3 6 9

$ 7 ,0 0 0-$7 ,999 0 129,261 -1 2 9 ,2 6 1

$ 8 ,0 0 0-$8 ,999 0 110,310 -1 1 0 ,3 1 0

$9 ,000-$9 ,999 0 131,041 -1 3 1 ,0 4 1

$10 ,000-$11 ,999 0 158,440 -158 ,440

$12 ,000-$14 ,999 0 187,352 -1 8 7 ,3 5 2

$15 ,000-$24 ,999 0 334,850 -3 3 4 ,850

$25 ,000-$49 ,999 0 362,520 -3 6 2 ,520

$ 5 0 ,00 0 -o v e r 0 196,953 -1 9 6 ,9 5 3

T o ta l $0 $1 ,780 ,560 -$1 ,780 ,560

*N egative  n e t  b e n e f i t s  (NB^) r e p r e s e n t  c o s t s .
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Table 11

D i s t r i b u t i o n  o f  Net B e n e f i t s  to  TCID Farm F am il ie s  
Under P o l i c y  A l t e r n a t i v e  1

P r e s e n t  D iscounted Values
Base Year 

Annual Income 
( c l a s s e s  j - l , . . . , 1 5 )

Gross 
B e n e f i t s  

p e r  Family
T o ta l  Costs 
p e r  Family

Net B e n e f i t s  
p e r  Family

$0-$999 $0 9 406 -9  406
$1 ,000 -$1 ,999 0 245 -245
$2 ,000-$2 ,999 0 998 -749
$3 ,000-$3 ,999 0 304 -304
$ 4 ,0 0 0 -9 4 ,9 9 9 0 292 -292
$ 5 ,0 0 0 -9 5 ,9 9 9 0 954 -954
9 6 ,0 0 0 -9 6 ,9 9 9 0 1,037 -1 ,0 3 7
$ 7 ,0 0 0 -9 7 ,9 9 9 0 2,020 -2 ,0 2 0
$ 8 ,0 0 0 -9 8 ,9 9 9 0 1 ,3 7 9 -1 ,3 7 9
9 9 ,0 0 0 -9 9 ,9 9 9 0 1,638 -1 ,6 3 8

910,000-911,999 0 2,330 -2 ,3 3 0
$12,000-914 ,999 0 2,342 -2 ,3 4 2
9 1 5 ,0 0 0 -9 2 4 ,9 9 9 0 6,976 -6 ,9 7 6
925 ,000-949 ,999 0 6,474 -6 ,4 7 4
$50 ,0 0 0 -o v e r 0 16,413 -16 ,413
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(n e g a t iv e  n e t  b e n e f i t s )  p e r  fam ily  by income c l a s s .  These d a t a ,  in  

t u r n ,  have  been  p l o t t e d  in  F ig u re  15.

The i n t e r p r e t a t i o n  o f  F ig u re  15 may be f a c i l i t a t e d  by r e f e r ­

r in g  to  th e  d o t t e d  " l i n e  o f  p r o p o r t i o n a l i t y . "  Fo llow ing  th e  v a lu e  

judgm ent made e a r l i e r  to  th e  e f f e c t  t h a t  a n e u t r a l  r e d i s t r i b u t i o n  of 

a d d i t i o n a l  ( o r ,  i n  t h i s  c a s e ,  n e g a t iv e )  income in v o lv e s  a r e d i s t r i b u ­

t i o n  which i s  p r o p o r t io n a l  t o  th e  d i s t r i b u t i o n  which would have 

p r e v a i l e d  i n  th e  absence o f  th e  p o l i c y  change, t h e  d o t te d  l i n e  

d e p ic t s  t h e  d i s t r i b u t i o n  of n e t  b e n e f i t s  ( c o s t s )  among th e  TCID 

fa rm ers  t h a t  would have to  o b ta in  i f  th e  d i s t r i b u t i o n  o f  th o s e  c o s ts  

were to  be " n e u t r a l . "  A c co rd in g ly ,  i t  can be s ee n  t h a t  th e  a l l o c a t i o n  

scheme l i k e l y  to  be used  by th e  D i s t r i c t  i s  no t n e u t r a l .  G e n e ra l ly ,  

peop le  i n  th e  v e ry  low income c l a s s e s  and th o s e  w i th  incomes o f  

$10,000 p e r  y e a r  o r  h ig h e r  te n d  to  b e a r  more than  t h e i r  p r o p o r t i o n a l  

s h a r e  o f  th e  n e g a t iv e  b e n e f i t s ,  o r  c o s t s .  Those in  between tend  to  

b e a r  l e s s  than  a p r o p o r t io n a l  s h a re  w i th  t h e  e x c e p t io n  of th o s e  in  

th e  $7,000 to  $7,999 b r a c k e t .

No g e n e r a l  s ta te m e n t  can be made which c h a r a c t e r i z e s  th e  d i s ­

t r i b u t i o n  o f  the  n e g a t iv e  n e t  b e n e f i t s  s in c e  th e  r e l a t i o n s h i p  o f  th e  

e s t im a te d  r e d i s t r i b u t i o n  to  t h e  p r o p o r t i o n a l  r e d i s t r i b u t i o n  v a r i e s  

w id e ly  among th e  c l a s s e s .  In  f a c t ,  c lo s e  ex am in a tio n  o f  F ig u re  15 

and Table 11 i n d i c a t e s  t h a t  t h e  c o s ts  do n o t  even in c r e a s e  m o n o to n ic a l ly  

by income c l a s s .  Given th e  c o s t  a l l o c a t i o n  r u le  which th e  D i s t r i c t  

i s  assumed to  a d o p t ,  m o n o to n ic i ty  and pe rhaps  l i n e a r i t y  of r e d i s t r i ­

b u t io n  by income c l a s s e s  would p r e v a i l  i f  t h e  r e l a t i o n s h i p  between
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income and w a te r  r i g h t  a c r e s  were m onotonie  o r  l i n e a r .  T h is  i s  

o b v io u s ly  n o t  th e  c a se .

There a re  s e v e r a l  p o s s ib l e  e x p la n a t io n s  f o r  th e  b e h a v io r  o f  

th e  r e d i s t r i b u t i o n  e s t i m a t e s .  F i r s t ,  t h e r e  a r e  a number o f  members 

o f  th e  TCID who q u a l i f y  as  fa rm ers  by v i r t u e  o f  t h e  Bureau o f  Census 

d e f i n i t i o n  b u t  who h o ld  w a te r  r i g h t s  which they  d id  n o t  e x e r c i s e  

d u r in g  1970 f o r  i r r i g a t i o n  p u rp o se s .  A d d i t i o n a l ly ,  th e s e  f a m i l i e s  

have a h ig h  a s s e s s e d  p r o p e r ty  v a lu a t io n  accoun ted  fo r  m a in ly  by 

ex pens ive  homes. They have a c reag e  which i s  s u i t a b l e  f o r  a g r i c u l t u r e  

b u t  which was n o t  used  f o r  t h a t  pu rpose  i n  1970. I t  ap p ea rs  l i k e l y  

t h a t  th e s e  i n d iv id u a l s  conduct sm a ll  fa rm ing  o p e r a t io n s  e i t h e r  f o r  

r e c r e a t i o n  o r  f o r  ta x  a d v an tag es .  They a p p a r e n t ly  ho ld  t h e i r  w a te r  

r i g h t s  p r i n c i p a l l y  f o r  s p e c u la t iv e  p u rp o s e s ,  r e a l i z i n g  th e  im portance  

o f  w a te r  r i g h t s  in  d e te rm in in g  p ro p e r ty  v a lu e s .

Second, th e  h ig h e r  income b r a c k e t s  ap p ea r  to  be occup ied  by 

fa rm ers  w ith  l a r g e ,  c a p i t a l - i n t e n s i v e  o p e r a t i o n s .  The average  

a ss e s se d  v a lu a t io n s  o f  th e  fa rm ers  in  th e  top  5% o f th e  income 

d i s t r i b u t i o n ,  f o r  exam ple, i s  $ 7 7 ,3 4 2 .0 0 . Much of t h i s  i s  accoun ted  

fo r  by farm m achinery  and o th e r  c a p i t a l  equipm ent. C o n seq u en tly ,  i t  

may be argued t h a t  fa rm ers  w ith  s u b s t a n t i a l  in v e s tm en t  in  in p u ts  

which compliment w a te r  i n  farm p r o d u c t io n  a re  l i k e l y  t o  be r i s k  

a v e r t e r s  where w a te r  i s  in v o lv e d .  S ince  th e  su p p ly  of w a te r  a v a i l ­

a b le  to  th e  D i s t r i c t  in  any one y e a r  i s  u n c e r t a i n  b ecau se  o f  th e  

v a r i a b i l i t y  o f  m e te r o lo g ic a l  c o n d i t io n s ,  th e s e  fa rm ers  a re  l i k e l y  

to  a c q u i r e  more w a te r  r i g h t  a c re s  th a n  th ey  w i l l  n om ina lly  u s e  in
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o rd e r  to  hedge a g a in s t  th e  o c c a s io n a l  dry  y e a r  when w a te r  d e l i v e r i e s  

w i l l  be  c u t  back th u s  fo r c in g  them to  c u r t a i l  t h e i r  fa rm ing  o p e r a t io n s ,  

Such c u r ta i lm e n ts  a re  l i k e l y  to  be p a r t i c u l a r l y  ex p en s iv e  because  

o f  th e  c o s ts  a t t a c h e d  to  i d l e  c a p i t a l .

A t h i r d  p o s s ib l e  l i n e  o f  e x p la n a t io n  concerns  th e  p o s s ib l e  

e x i s t e n c e  o f economies o f  s c a l e .  The c o s t  and revenue  f ig u r e s  

u t i l i z e d  in  d ev e lo p in g  farm incomes do n o t  ta k e  accoun t o f  p o s s ib l e  

economies o f  s c a l e .  A cco rd in g ly ,  i t  may be t h a t  th e  p re se n c e  o f  

economies of s c a l e  o f f e r s  an e x p la n a t io n  f o r  th e  la c k  o f  m o n o to n ic i ty  

in  r e d i s t r i b u t i o n  e s t i m a te s .

A f i n a l  e x p la n a t io n  which shou ld  n o t  be o v e rlooked  may be 

found i n  th e  sam pling  p ro c e d u re .  A lthough th e  sample i s  random i t  

i s ,  of c o u rs e ,  p o s s ib le  t h a t  th e r e  w i l l  be o u t l i e r s  in  c e r t a i n  o f  

th e  income c la s s e s  which would tend  to  i n f lu e n c e  th e  av erag e  n e g a t iv e  

b e n e f i t s  c a lc u la te d  f o r  th o s e  c l a s s e s  ex trem ely  h e a v i l y .

In  acco rdance  w ith  th e s e  p o t e n t i a l  e x p la n a t io n s  i t  seems 

r e a so n a b le  to  i n t e r p r e t  th e  n e g a t iv e  n e t  b e n e f i t s  pe r  farm fam ily  

c a l c u l a t e d  f o r  p o l ic y  a l t e r n a t i v e  1 i n  th e  fo l lo w in g  f a s h io n .  R e fe r ­

ence  to  F ig u re  12 in  C hapter  5 i n d i c a t e s  a r e l a t i o n s h i p  betw een farm 

income and t o t a l  income f o r  fa rm ers  in  th e  $0-$999 c l a s s  which i s  

o p p o s i te  t h a t  observed  to  e x i s t  f o r  a l l  o th e r  income c l a s s e s .  S ince  

th e  fa rm ers  in  t h i s  c l a s s  have s u r p r i s i n g l y  h igh  a s s e s s e d  v a l u a t i o n s ,  

i t  i s  i n f e r r e d  t h a t  they  a r e  p ro b ab ly  r e t i r e d  p e rso n s  who a re  h o ld in g  

t h e i r  p ro p e r ty  fo r  s p e c u l a t i v e  p u rp o s e s .  Th is  a p p ea rs  to  e x p la in  th e  

r e l a t i v e l y  h igh  pe r  fam ily  n e g a t iv e  b e n e f i t  f o r  t h a t  income c l a s s .
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The fa rm ers  i n  t h e  income c l a s s  which r e c e iv e s  a b a se  annual 

income between $2000 and $2,999 per  y e a r  a l s o  b e a r  r e l a t i v e l y  h ig h  

c o s t s .  The e x p la n a t io n  f o r  t h i s  o b s e r v a t io n  i s  p ro b ab ly  s i m i l a r  to  

t h a t  o f f e r e d  f o r  th o s e  in  th e  $0-$999 c l a s s .  Four farm f a m i l i e s  

occupy th e  $ 2 ,0 0 0 -$ 2 ,999 c l a s s  sam ple. Of t h e s e ,  two have an a s s e s s e d  

v a l u a t i o n  in  excess  o f  $36,000. The d a ta  a l s o  r e v e a l  t h a t  th e s e  

fa rm ers  have i r r i g a b l e  land  (and th e  r e q u i s i t e  w a te r  r i g h t s )  f a r  in  

excess  o f  what was a c t u a l l y  c u l t i v a t e d  i n  1970. A c co rd in g ly ,  th e  

h igh  n e g a t iv e  n e t  b e n e f i t  a c c ru in g  to  t h i s  group i s  a t t r i b u t a b l e  to  

th e  f a c t  t h a t  50% o f  th e  members o f  t h e  group a re  a p p a r e n t ly  h o ld in g  

th e  land f o r  s p e c u la t iv e  p u rp o se s .  Given th e  amount o f  la n d  and th e  

w a te r  r i g h t  a c re s  which th e s e  f a m i l i e s  h o ld  and g iv en  th e  ex trem ely  

s m a l l  s c a l e  of t h e i r  fa rm ing  o p e ra t io n s  in  1970 i t  i s  ha rd  to  b e l i e v e  

t h a t  th e  h ig h  c o s ts  a s s o c i a t e d  w i th  p o l ic y  a l t e r n a t i v e  1 f o r  t h i s  

group cou ld  be o th e rw ise  e x p la in e d .

The group o f  fa rm ers  occupying th e  $ 7 ,0 0 0 -$ 7 ,999 income c la s s  

a l s o  appear to  b e a r  r e l a t i v e l y  h ig h  n e g a t iv e  n e t  b e n e f i t s  under p o l ic y  

a l t e r n a t i v e  1. However, t h e  e x p la n a t io n  does n o t  appear to  l i e  w ith  

s p e c u la t i v e  a c t i v i t i e s  s in c e  on ly  about 10% o f  th e  fa rm ers  in  t h i s  

g roup have a s se s s e d  v a lu a t io n s  i n  excess  of $25,000 and most of th e  

rem ainder  have a s s e s s e d  v a lu a t io n s  which a re  s i g n i f i c a n t l y  l e s s  than  

t h a t  f i g u r e .  A gain , F ig u re  12 i n  C hap ter  5 p ro v id e s  th e  a p p a ren t  

e x p la n a t io n .  From th e  d a ta  developed  and p l o t t e d  in  t h a t  f i g u r e  i t  

was i n f e r r e d  t h a t  fa rm ers  making $7,000 o r  more from t h e i r  farm 

o p e ra t io n s  were f u l l - t i m e  fa rm ers  who d id  n o t  have supp lem en ta ry
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income from o f f - f a r m  employment. Given th e  e x is t e n c e  o f  economies 

o f  s c a l e  in  farm ing  o p e ra t io n s  i t  seems ap p a ren t  t h a t  fa rm ers  in  t h i s  

income c la s s  a re  th e  "m a rg in a l"  f u l l  time fa rm e rs .  Because they  

cannot and have n o t  in v e s te d  h e a v i ly  in  c a p i t a l  equipment and a re  

th u s  u n ab le  to  employ many modern fa rm ing  te c h n iq u e s  they  a r e  l i k e l y  

to  be r e l a t i v e l y  i n e f f i c i e n t  u s e r s  o f  w a te r .  In d eed , a n a l y s i s  o f  

w a te r  u se  by th e s e  fa rm ers  i n d i c a t e s  t h a t  they  u se  s i g n i f i c a n t l y  more 

w a te r  p e r  ac re  in  growing crops than  do th e  fa rm ers  in  th e  $ 6 ,000 - 

$6,999 and $8 ,000-$8 ,999  income c l a s s e s .

The b e h a v io r  of t h e  n e g a t iv e  n e t  b e n e f i t s  a t t r i b u t a b l e  to  

p o l ic y  a l t e r n a t i v e  1 over th e  rem ainder of th e  c l a s s e s  i s  i n t u i t i v e l y  

p l a u s i b l e  e x cep t  f o r  th e  r e l a t i v e l y  s te e p  in c r e a s e s  b e g in n in g  w ith  

th e  $15 ,000-$2A,999 c l a s s .  There a r e  two so u rc e s  of e x p la n a t io n  f o r  

th e  s te e p n e s s  o f  th e  i n c r e a s e .  F i r s t ,  th e  w id th  o f  t h e  income c l a s s  

becomes p r o g r e s s i v e ly  w id e r .  I t  was n e c e s sa ry  to  adop t t h i s  p a r ­

t i c u l a r  income c l a s s i f i c a t i o n  becau se  o f  th e  l i m i t a t i o n s  of th e  d a ta  

r e p o r te d  in  th e  U.S. Census. A second e x p la n a t io n  in v o lv e s  th e  r i s k  

a v e r t i n g  b e h a v io r  a l lu d e d  to  e a r l i e r .  For th e  most p a r t ,  fa rm ers  

making $15,000 o r more from t h e i r  farm o p e ra t io n s  have f a i r l y  

c a p i t a l  i n t e n s i v e  o p e ra t io n s  and a p p a r e n t ly  a c t  to  avo id  th e  pos­

s i b i l i t y  o f  hav ing  to  b e a r  t h e  c o s ts  o f  a tem porary  w a te r  s h o r ta g e  

by a c q u i r in g  more w a te r  r i g h t s  than  th e  farm ing o p e r a t io n  would need 

d u rin g  an averag e  y e a r .  1970 was an e x c e p t io n a l ly  b o u n t i f u l  y e a r  in  

term s o f  w a te r  y i e ld  in  th e  re g io n  and t h i s  may e x p la i n  why most o f  

th e s e  fa rm ers  d id  n o t  e x e r c i s e  a l l  o f  t h e i r  a ss ig n e d  r i g h t s  d u r in g  

t h a t  y e a r .
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The o th e r  s id e  o f  p o l i c y  a l t e r n a t i v e  1 in v o lv e s  th e  d i s t r i b u t i o n  

of b e n e f i t s  among th e  In d ia n s .  As n o te d  in  C hapter 4 th e  t r i b e  would 

r e q u i r e  an a d d i t i o n a l  150,000 a c re  f e e t  in  o rd e r  t o  s t a b i l i z e  th e  

l e v e l  o f  Pyramid Lake, Only i f  th e  la k e  l e v e l  i s  s t a b i l i z e d  w i l l  

th e  in v e s tm en t  n e c e s s a ry  to  develop  a r e c r e a t i o n  i n d u s t r y  o c cu r .  The 

86,000 a c re  f e e t  which would be p ro v id ed  to  th e  t r i b e  as a r e s u l t  of 

th e  T ruckee-C arson  I r r i g a t i o n  D i s t r i c t ' s  improvement program would 

n o t  be enough to  s t a b i l i z e  th e  l e v e l  o f  th e  la k e .  I n s t e a d  i t  would 

m ere ly  slow th e  d e c l i n e  b u t  n o t  by enough to  make in v e s tm en t  i n  r e c ­

r e a t i o n  f a c i l i t i e s  a t t r a c t i v e .  The S e c re ta r y  of th e  I n t e r i o r ,  th e n ,  

would s t i l l  be co n fro n te d  w ith  demands from th e  I n d ia n s  t o  d e l i v e r  

th e  f u l l  150,000 a c re  f e e t  n e c e s sa ry  to  s t a b i l i z e  th e  la k e .

I t  i s  p o s s ib l e  t h a t  th e  t r i b e  m ight a l t e r n a t i v e l y  argue  t h a t  

they  cou ld  reap  a  so u rc e  o f  l i v e l ih o o d  from th e  r e s e r v a t i o n  th rough  

i r r i g a t e d  a g r i c u l t u r e .  This  argument m ight be b ased  on th e  s p e c i a l  

t r u s t  o b l i g a t i o n  of th e  S e c r e ta ty  to  th e  In d ia n s  which cou ld  r e q u i r e  

t h a t  he p ro v id e  them, a t  zero  c a p i t a l  c o s t ,  w ith  an i r r i g a t i o n  p r o j e c t  

which th e  t r i b e  would su b se q u e n t ly  o p e ra te  and m a in ta in .  Surveys 

u n d e r ta k en  by th e  Bureau o f  In d ia n  A f f a i r s  i n d i c a t e  t h a t  th e r e  a r e  

8 ,987 a c r e s  o f  i r r i g a b l e  land  on th e  Pyramid Lake R e s e rv a t io n .  I t  

i s  c o n c e iv a b le  t h a t  t h e  S e c re ta r y  and th e  t r i b e  m ight ag re e  on an 

i r r i g a t i o n  p r o j e c t  f o r  t h i s  la n d  as a r e a so n a b le  means th ro u g h  which 

th e  S e c r e ta r y  could  f u l f i l l  h i s  t r u s t  o b l i g a t i o n .  Such an i r r i g a t i o n  

p r o j e c t  cou ld  presum ably  p ro v id e  an a d eq u a te  so u rc e  o f  l i v e l i h o o d  

f o r  th e  I n d ia n s .  I f  such a p r o j e c t  were to  be c o n s t r u c t e d ,  th e
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In d ia n s  would b e a r  on ly  th e  an n u a l  o p e r a t in g  and m ain tenance  c o s t s .

On th e  b a s i s  o f  an n u a l  o p e r a t in g  c o s ts  f o r  modern i r r i g a t i o n  p r o j e c t s

o f  comparable s i z e  th e  an n u a l  o p e ra t in g  and m ain tenance  c o s t s  f o r  t h i s

p r o j e c t  a r e  e s t im a te d  to  be $320,000 p e r  y e a r .

The e n g in e e r in g  c o n s u l t in g  f i rm  o f W ilsey and Ham have

assumed th e  fo l lo w in g  c ro p p in g  p a t t e r n s  fo r  t h e  i r r i g a t i o n  p r o j e c t

based  on d a ta  g a th e re d  by th e  Bureau o f  In d ia n  A f f a i r s  and th e

U n iv e r s i ty  o f  Nevada.

Crop Acres

A l f a l f a  4494

I r r i g a t e d  p a s tu r e  1669

Com 1919
Sm all g r a in s  905

T o ta l  8987

Assuming 60% e f f i c i e n c y ,  in c lu d in g  conveyance and d i s t r i b u t i o n a l

l o s s e s ,  th e  d iv e r s io n  re q u ire m e n ts  f o r  th e  i r r i g a t i o n  p r o j e c t  would 

be as fo l lo w s :

Crop D iv e rs io n  Requirem ents

A l f a l f a  14 ,515 .62  a c re  f e e t
I r r i g a t e d  p a s tu r e  4 ,7 0 6 .5 8  a c re  f e e t

Sm all g r a i n  1 ,6 4 7 .1 0  a c re  f e e t

Corn 4 ,931 .83  ac re  f e e t

T o ta l  25 ,801 .13  a c re  f e e t

^^Wilsey and Ham, ^Jatev R esources and Land Use o f  th e  Pyramid  
Lake In dian  R eserva tion ^  p . 145.
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The i r r i g a t i o n  p r o j e c t ,  t h e n ,  would on ly  r e q u i r e  abou t 30% 

o f  th e  t o t a l  w a te r  made a v a i l a b l e  from th e  TCID m o d e rn iz a t io n  program. 

The rem ainder of th e  w a te r  cou ld  be a llow ed  to  flow  i n to  th e  lak e  

where i t  would slow th e  r a t e  of d e c l i n e  and p ro b ab ly  improve th e  

q u a l i t y  o f  th e  w a te r  in  th e  la k e  over what i t  would have been w i th o u t  

th e  improvement program. This  would r e s u l t  i n  a h ig h e r  l i k e l i h o o d  

t h a t  th e  c u t t h r o a t  t r o u t  f i s h e r y  could  be r e s t o r e d .  No a t te m p ts  have 

been  made to  e s t im a te  th e  b e n e f i t s  which would acc rue  to  th e  t r i b e  as 

a r e s u l t  o f  in c r e a s in g  th e  flow of w a te r  i n t o  th e  la k e  by 60,000 a c re  

f e e t  a n n u a l ly .  C e r t a i n ly  some b e n e f i t s  w i l l  a cc ru e  b u t  they would 

most l i k e l y  be i n t a n g i b l e  and i t  i s  im p o s s ib le  to  do more than  specu­

l a t e  on th e  m agnitude o f  such b e n e f i t s .  As a r e s u l t ,  t h e  fo l lo w in g  

a n a ly s i s  u n d e r s t a t e s  th e  b e n e f i t s  of th e  m o d e rn iz a t io n  program to  th e  

In d ia n s  t o  th e  e x t e n t  t h a t  b e n e f i t s  would acc ru e  to  th e  t r i b e  as a 

r e s u l t  o f  in c re a s e d  flow s i n t o  Pyramid Lake.

I t  i s  a w id e ly  documented f a c t  t h a t  In d ia n s  te n d  to  d i s t r i b u t e

income o r  r e s o u rc e s  more o r  l e s s  e q u a l ly  among th em se lv e s .  Lamphere,

i n  a s tu d y  of th e  Navaho, s t a t e s :

The n o t io n  o f  c o o p e ra t io n  i s  g e n e r a l i z e d  and d i f f u s e ;  i t  i s  
n o t  s p e c i f i c  to  p a r t i c u l a r  ty p e s  o f  s i t u a t i o n s  o r  s p e c i f i c  
k in  r o l e s .

Louise  Lamphere, "The Navajo C u l tu r a l  System: An A n a ly s is  
of Concepts of C oopera tion  and Autonomy and T h e ir  R e la t io n  to  Gossip 
and W i t c h c r a f t , "  in  Apachean C u ltu re , H is to ry  and E th n ology, K eith  
Basso and M. O p le r ,  e d s . .  A n th ro p o lo g ica l P e te r s  o f  th e  U n iv e r s ity  
o f  A rizo n a , No. 21 (Tucson: U n iv e r s i ty  o f A rizona  P r e s s ,  1967), 
p . 94.
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Jo rg e n se n ,  in  a s tu d y  of th e  Utes and Shoshones t o  whom th e  N o rth e rn

P ia u te s  a r e  v e ry  c l o s e l y  r e l a t e d ,  makes numerous r e f e r e n c e s  to  th e

c o l l e c t i v e  In d ia n  e t h i c .

In d ia n  c o l l e c t iv i s m  has  worked to  a l l o c a t e  meager r e s o u rc e s  
and to  pool and s h a re  In d ia n  la b o r  and s k i l l s . 12

Jo rg e n se n  a l s o  c i t e s  a s p e c i f i c  m isu n d e rs ta n d in g  between w h i te s  and

th e  Utes over th e  n o t io n  o f  In d ia n  c o l l e c t i v i s m .

BIA em ployees, p a r t i c u l a r l y  th o s e  in  th e  s o c i a l  s e r v i c e  
(w e lfa re )  d i v i s i o n ,  were dismayed over th e  Ute p r a c t i c e  
o f  s h a r in g  money between households  and th ro u g h o u t w id e r  
netw orks  o f  k in .  The r e c i p r o c i t y  o f  netw orks among k in  
g r e a t l y  a larm ed th e  (w h ite )  d i r e c t o r  o f  BIA s o c i a l  s e r ­
v ic e s  a t  N orthe rn  Ute when he le a rn e d  abou t them in  th e  
e a r l y  1 9 6 0 's .  The w e l f a r e  d i r e c t o r  had preached th e  
f e d e r a l  l i n e  of fam ily  independence and s e l f - s u f f i c i e n c y .
When he le a r n e d  how Utes sh a red  t h e i r  r e s o u r c e s —p a r t i c u ­
l a r l y  how e l d e r l y  p eo p le  took  y o u n g s te r s  ( u s u a l ly  t h e i r  
g ra n d c h i ld re n )  i n t o  t h e i r  homes— th e  l o c a l  s o c i a l  s e r v i c e  
d i r e c t o r  i s s u e d  a s ta te m e n t  in  th e  t r i b a l  new spaper. He 
p lead ed  w ith  th e  e l d e r l y  peop le  no t to  t a k e  c h i ld r e n  i n t o  
t h e i r  homes, a rg u in g  t h a t  th e  o ld  f o lk s  were b e in g  duped 
and t h a t  the  young peop le  d id  n o t  c o n t r ib u te  to  th e  sup­
p o r t  of th e  h o u s e h o ld . . . .  and have a c t u a l l y  tak en  funds 
from th e  e l d e r l y  i n d i v i d u a l s .

The p r o t e s t a t i o n s  o f  th e  BIA employee d id  n o t  s to p  
th e  Utes from j o i n i n g  to g e th e r  in  l a r g e r  h o u seh o ld s  and 
p o o lin g  t h e i r  s k i l l s ,  l a b o r  and r e s o u r c e s . 13

In  d i s c u s s in g  a n o th e r  i n c i d e n t ,  Jo rg en sen  r e l a t e s  th e  b e l i e f s  o f  th e

Utes r e l a t i v e  to  th e  d i v i s i o n  o f  p roceeds  from a f a v o ra b le  land

c la im s judgm ent.

Although th e  m eeting  had no e f f e c t  on . . .  d e c i s io n s  about 
how th e  funds would be a l l o c a t e d  once th e y  were d e p o s i te d  
w ith  th e  t r i b e ,  th e  In d ia n s  met and l i s t e n e d  to  th e  i n ­
f l u e n t i a l  l e a d e r s .  The main p o in t  made by m ost sp e a k e rs

12
Joseph  J o rg e n s e n ,  The Sun dance R e lig io n  (Chicago: U n iv e r s i ty  

o f  Chicago P r e s s ,  197 2 ),  p . 238.

^^Ibid. , p . 155.
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was t h a t  U te s ,  Shoshones, and P a iu te s  were one p e o p le —nua, 
i n  th e  Ute language— b e fo re  t h e  f e d e r a l  government t o r e  them 
a p a r t .  The c o l l e c t i v e  e t h i c  p reached  th ro u g h o u t th e  m eeting  
was t h a t  nuc had to  s t a y  t o g e t h e r ,  had to  h e lp  each o t h e r . 14

Jo rg e n se n  co n c lu d es :

These examples from th e  e a r ly  1 9 6 0 's  a re  only  a few of 
th e  many c o n f l i c t s  between f e d e r a l  government p o l i c i e s  and 
th e  c o l l e c t i v e  In d ia n  e t h i c ,  between In d ia n  needs and th e  
n a tu r e  o f  th e  p o l i t i c a l  economy t h a t  c r e a te d  In d ia n  problem s.

Wax and Steward and many o th e r  a n th r o p o lo g i s t s  have made n o te  o f  th e

In d ia n  c o l l e c t i v e  e t h i c  and i t s  im p l i c a t io n s  f o r  th e  e g a l i t a r i a n

s h a r in g  of r e s o u r c e s . I n d e e d  r e c e n t  v o te s  on In d ia n  r e s e r v a t i o n s

have shown t h a t  In d ia n s  fa v o r  d iv id in g  th e  awards from claim s on a

p e r  c a p i t a  b a s i s  o r ,  f a i l i n g  t h a t ,  on an e q u a l  pe r  fam ily  b a s i s .

In  th e  f a c e  o f  t h i s  e v id e n c e ,  i t  ap p ea rs  r e a so n a b le  to  assume 

t h a t  th e  Pyramid Lake P a iu te s  would a t te m p t  to  d iv id e  th e  i r r i g a t e d  

ac rea g e  on an e q u a l  b a s i s .  A c co rd in g ly ,  th e  fo l lo w in g  assum ptions  

were made r e l a t i v e  to  th e  a l l o c a t i o n  of i r r i g a b l e  la n d .  Each In d ia n  

fam ily  would r e c e iv e  an eq u a l  ass ignm ent of 98.55 a c r e s  i n i t i a l l y .  

However, th e  f a c t  t h a t  th e r e  a re  some 14 f a m i l i e s  who have no member 

i n  th e  l a b o r  fo rc e  ( e .g .  no member o f  t h e  fam ily  was l e s s  th an  age 65)

^^Tbid. , p . 156.

^ ^ I b id ., p . 156.

l^S ee  f o r  example: Murray Wax, Indian Americans: Unity and
D ivers ity (Englewood C l i f f s ,  N . J . :  P r e n t i c e - H a l l ,  1971), p . 81;
J u l i a n  H. S tew ard , Bosir.-Plateau Aboriginal S o c io p o li t ic a l  Groups 
(W ashington, D .C .: Government P r i n t i n g  O f f i c e ,  1938), pp. 3 -30 .

^^See f o r  example th e  U m a t i l la  Judgment Fund H ea r in g :  U .S . ,
C ongress ,  S e n a te ,  H e a rir j B efore th e  Sub-Committee on In d ian  A f fa ir s  
o f  th e  Committee on I n te r io r  and I n su la r  A f f a i r s ,  H earin g s  on S. 2357 
and H.R. 9477, 9 1 s t  Cong., 2nd S e ss .  , 1970, p . 79.
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must be accoun ted  f o r .  I t  was assumed t h a t  th e s e  f a m i l i e s  would le a s e  

t h e i r  a c reag e  to  o th e r  f a m i l i e s  in  th e  t r i b e  f o r  a r o y a l t y  amounting 

to  10% o f  n e t  revenues  o b ta in e d  from th e  lan d .  I t  sh o u ld  be no ted  

t h a t  th e  r e t i r e e s  could  n o t  s e l l  t h e i r  a l lo tm e n ts  s in c e  r e s e r v a t i o n  

land  i s  n o t  o^vned by th e  In d ia n s  b u t  r a t h e r  h e ld  in  t r u s t  f o r  them by 

th e  Department o f  I n t e r i o r .  I t  was f u r t h e r  assum ed, in  keep ing  w ith  

t h e  c o l l e c t i v e  e t h i c ,  t h a t  the  le a s e d  land  would be d iv id e d  e q u a l ly  

among th e  76 f a m i l i e s  w ith  members in  th e  la b o r  f o r c e .  Each of th e s e  

f a m i l i e s ,  th e n ,  would have 118.25 a c re s  to  work b u t  would have to  pay 

a r o y a l t y  to  th e  r e t i r e d  In d ia n s  on 20 o f  th o s e  a c r e s .

U t i l i z i n g  th e  same n e t  revenue f ig u r e s  a p p l ie d  to  c rop  y i e l d s  

on th e  Newlands P r o j e c t ,  th e  p re v io u s ly  assumed o p e r a t in g  and main­

ten an ce  c o s t s  and th e  r o y a l ty  scheme, i t  was c a l c u l a t e d  t h a t  each 

a s s ig n e e  w ith o u t  a fam ily  member in  th e  la b o r  fo rc e  would r e c e iv e  

$649.60 p e r  y e a r .  This i s  assumed to  grow a t  5% p e r  y e a r  and i s  sub­

s e q u e n t ly  d is c o u n te d  a t  a r a t e  of 10%. F u r th e r  c a l c u l a t i o n s  show t h a t  

f a m i l i e s  w ith  members in  th e  la b o r  fo rc e  would e a rn  $7 ,647 .82  pe r  

y e a r .  Th is  f i g u r e  i s  o b ta in e d  by add ing  th e  $6 ,4 9 6 .0 7  (n e t  revenue  

minus o p e ra t in g  and m ain tenance  c o s t s )  earned  on th e  o r i g i n a l  98.55 

a c re  assignm ent to  $1 ,151 .75  ea rned  on th e  a d d i t i o n a l  20 a c re s  le a s e d  

from th e  r e t i r e e s .  ( In  a r r i v i n g  a t  t h i s  l a t t e r  f i g u r e  th e  r o y a l t y  

payment i s ,  o f  c o u rs e ,  tak en  i n to  a c c o u n t . )

In  a t te m p t in g  to  be as r e a l i s t i c  as p o s s ib l e  f u r t h e r  assump­

t io n s  had to  be made. An in te rv ie w  w ith  Joseph Jo rg e n se n  re v e a le d  

t h a t  In d ia n  f a m i l i e s  r a r e l y  g iv e  up jo b s  in  o rd e r  to  farm
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IQ
f u l l t i m e .  R a th er  v a r io u s  members o f  th e  fam ily  w i l l  h e lp  to  work 

th e  farm i n  o rd e r  t h a t  e x i s t i n g  wage e a r n e r s  do n o t  have  to  g iv e  up 

t h e i r  e x i s t i n g  work e n t i r e l y .  Thus i t  was assumed t h a t  e x i s t i n g  

wage e a r n e r s  would d e c re a se  o u ts id e  work by 50% to  work th e  i r r i g a t e d  

fa rm s. F u r th e rm o re ,  Old Age A s s i s t a n c e ,  Aid to  th e  B lind  and Aid t o  

Dependent C h ild re n  b e n e f i t s  were r e t a i n e d  in  c a l c u l a t i n g  th e  new 

incomes s in c e  th e s e  b e n e f i t s  a r e  n o t  dependen t upon income. Income 

dependen t w e l f a re  a s s i s t a n c e  was s u b t r a c t e d  ou t where a p p r o p r i a t e .

Income dependent w e l f a r e  a s s i s t a n c e  was assumed to  be a v a i l ­

a b le  to  t h e  fam ily  on a co n t in u in g  b a s i s  i n  th e  absence of th e  p r o j e c t .  

C onsequently  e q u a t io n  5) was m o d if ied  as fo l lo w s  to  t a k e  accoun t o f  

th e  c o s t s  and income dependent w e l fa re  a s s i s t a n c e .

9) NB. = GB. -  GB. -  A.
J ]  J ,w J

where

NBj = n e t  b e n e f i t s  to  income c l a s s  j .

GBj = g ro ss  b e n e f i t s  to  income c la s s  j  w ith  th e  p r o j e c t .

GB. = b e n e f i t s  from incom e-dependent p u b l ic  a s s i s t a n c e  
3 pr ogr ams  to  income c l a s s  j  w i th o u t  th e  p r o j e c t .

A. = t o t a l  p r o j e c t - r e l a t e d  c o s t s  to  income c l a s s  j  
3 w ith  th e  p r o j e c t .

A l l  f i g u r e s  were assumed to  grovj a t  5% per y e a r  and were d is c o u n te d  a t  

a r a t e  o f  10% over th e  2 0 -y e a r  p e r io d  o f a n a l y s i s .

18Joseph  G. Jo rg e n se n .  P r i v a t e  in te r v ie w  a t  Ann Arbor., 
M ich igan , December, 1972.
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The r e s u l t s  o f  th e  r e d i s t r i b u t i o n a l  a n a ly s i s  f o r  th e  e n t i r e  

t r i b e  a r e  p re s e n te d  in  Table 12. As w ith  th e  a n a l y s i s  o f  th e  r e d i s ­

t r i b u t i v e  e f f e c t s  on th e  T ruckee-C arson  I r r i g a t i o n  D i s t r i c t  the  p r e s e n t  

n e t  v a lu e  o f  b e n e f i t s  p e r  fa m ily  have been computed and a re  p re s e n te d  

i n  T ab le  13. The same d a ta  a r e  p l o t t e d  i n  F ig u re  16. A " l i n e  o f 

p r o p o r t i o n a l i t y "  has  a l s o  been p l o t t e d  in  F ig u re  16 t o  a id  in  th e  

i n t e r p r e t a t i o n .  I t  shows t h a t  t h e  d i s t r i b u t i o n  o f  n e t  b e n e f i t s  i s  

d e c id e d ly  n o t  " n e u t r a l . "  R ather  th e  in c id e n c e  of b e n e f i t s  i s  g e n e r a l ly  

r e g r e s s i v e .  Those I n d ia n  f a m i l i e s  w ith  c u r r e n t  annual incomes o f  

$5,000 o r l e s s  r e c e iv e  b e n e f i t s  which a re  i n  excess  o f  p r o p o r t i o n a l

b e n e f i t s  w h i le  th o s e  making more th a n  $5,000 a n n u a l ly  r e c e iv e  b e n e f i t s

t h a t  a r e  l e s s  th an  p r o p o r t i o n a l .  The in c id e n c e  o f  b e n e f i t s  to  th e

I n d ia n s ,  th e n ,  i s  r e g r e s s i v e  and t h i s  i s  n o t  s u r p r i s i n g  in  view o f

th e  f a c t  t h a t  In d ia n s  w i l l  behave in  such a f a s h io n  as to  e q u a l i z e  

r e s o u rc e  endowments o r  incomes.

There a re  s e v e r a l  u n d e r ly in g  rea so n s  which e x p la in  th e  b e h a v io r  

of th e  n e t  b e n e f i t s  a c r o s s  income c l a s s e s .  A l l  f a m i l i e s  c u r r e n t l y  

r e c e iv in g  wage o r  s a l a r y  income have had t h a t  income reduced  by 50%. 

This i s  a p r o p o r t i o n a l  r e d u c t io n  and th u s  c an n o t be e x p ec ted  t o  e x p la in  

d e v ia t io n s  from th e  l i n e  o f  p r o p o r t i o n a l i t y .  F a m il ie s  w ith  one o r  

more members in  th e  l a b o r  fo rc e  a l l  r e c e iv e  i d e n t i c a l  in c rem en ts  of 

a d d i t i o n a l  earned  income from th e  fa rm ing  o p e r a t io n s .  The p ro p o r t io n  

o f  t o t a l  income accoun ted  f o r  by th e s e  i d e n t i c a l  in c rem en ts  would thus  

be ex p ec te d  to  d e c r e a s e  as th e  base  y e a r  income in c r e a s e s  c e t e r i s  

p a r ib u s .  T h is  p ro v id e s  a p a r t i a l  e x p la n a t io n  f o r  th e  r e g r e s s iv e



159

Table 12
D i s t r i b u t i o n  o f  Net B e n e f i t s  to  Pyramid Lake In d ia n s  

Under P o l ic y  A l t e r n a t iv e  1

Base Year P r e s e n t  D iscounted  Values
Annual Income 

( c l a s s e s  j “ l , . . . , 1 5 ) GB.-GB.
1 J ,w

A.
1

NB.

$0-$999 $282,650 $146,933 $135,717
$ 1 ,000-$1 ,999 268,380 83,961 184,419
$2 ,000-$2 ,999 663 ,454 209,904 453,550
$ 3 ,000-$3 ,999 987,198 251 ,884 735,314
$ 4 ,0 0 0 -$ 4 ,9 9 9 1 ,5 8 4 ,8 8 4 419,807 1,165 ,077
$ 5 ,0 0 0 - 9 5 ,9 9 9 790 ,958 230,894 560,064
$ 6 ,0 0 0 -9 6 ,9 9 9 755,785 251,884 503,901
$ 7 , 0 0 0 -9 7 ,9 9 9 281,838 104,952 176,886
9 8 ,0 0 0 - 9 8 ,9 9 9 223 ,748 104,952 118,796
9 9 , 0 0 0 -9 9 ,9 9 9 112,183 4 1 ,981 70,202

910,000-911,999 53,063 20,990 32,073
9 1 2 ,0 0 0 -9 1 4 ,9 9 9 40,951 20,990 19,961
915,000-924 ,999 0 0 0
9 2 5 ,0 0 0 -9 4 9 ,9 9 9 0 0 0
$ 5 0 ,000-over 0 0 0

T o ta l $6 ,045 ,092 $1 ,889 ,132 $4 ,155 ,960
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Table 13
D i s t r i b u t i o n  of Net B e n e f i t s  to  Pyramid Lake In d ia n  F am ilie s  

Under P o l ic y  A l t e r n a t i v e  1

Base Year 
Annual Income 

( c l a s s e s  j = l , . . . , 1 5 )

P r e s e n t  D iscoun ted Values

Gross B e n e f i t s  
pe r  Family

T o ta l  Costs 
p e r  Family

Net B e n e f i t s  
p e r  Family

$0-9999 $40,378 $20,990 $19,388

$1 ,000-91 ,999 67,095 20,990 46,105
$2 ,000-92 ,999 66,345 20,990 45,355
$3 ,000-93 ,999 82,266 20,990 61,276

$4 ,000-94 ,999 79,244 20,990 58,254

$5 ,000-95 ,999 71,905 20,990 50,915

$6 ,000-96 ,999 62,982 20,990 41,992

$7 ,000-97 ,999 56,367 20,990 35,377
$8 ,000-98 ,999 44,749 20,990 23,759

99 ,000-99 ,999 56,091 20,990 35,101

$10,000-911 ,999 53,063 20,990 32,073
$12,000-914 ,999 40,951 20,990 19,961

915,000-924,999 0 0 0

925,000-949,999 0 0 0
$ 5 0 ,000-over 0 0 0
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n a tu r e  of th e  d i s t r i b u t i o n  o f  n e t  b e n e f i t s .  The $7 ,648 o f  a d d i t i o n a l  

in c rem en t i s  o b v io u s ly  p r o p o r t i o n a l l y  l e s s  fo r  a fam ily  making a b a se  

y e a r  income of $10,000 th an  i t  i s  f o r  a fam ily  making a b a se  y e a r  

income of $2 ,000.

An e q u a l ly  s i g n i f i c a n t  re a so n  f o r  th e  n o n - l i n e a r  and non­

m onotonic  b e h a v io r  o f  th e  income d i s t r i b u t i o n  l i e s  w i th  th e  d i s t r i b u t i o n  

o f  income de te rm in ed  p u b l ic  a s s i s t a n c e  b e n e f i t s .  The p r i n c i p a l  pay­

ments o f  i n t e r e s t  h e re  a re  th e  g e n e r a l  a s s i s t a n c e  paym ents. These 

a re  n o t  p r o p o r t i o n a l l y  n o r  even m o n o to n ic a l ly  r e l a t e d  to  fam ily  

income as m ight be s u sp e c te d .  R ather  q u a l i f i c a t i o n  fo r  th e s e  b e n e f i t s  

w i l l  sometimes depend on p e r  c a p i t a  income r a t h e r  than  fam ily  income.

P e r  c a p i t a  incomes a re  n o t  w ho lly  m onotonie  a c r o s s  t h e  In d ia n  income 

c l a s s e s .  F u r th e rm o re ,  a l th o u g h  g e n e r a l  a s s i s t a n c e  b e n e f i t s  a r e  

i d e n t i f i e d  as income r e l a t e d  they  may depend upon f a c t o r s  o th e r  th an  

income. Having an income below a c e r t a i n  l e v e l  may be on ly  a p reco n ­

d i t i o n  f o r  e l i g i b i l i t y .  Beyond t h i s ,  c e r t a i n  o th e r  re q u ire m e n ts  may 

have to  be met which r e l a t e  t o  th e  number and age of p eo p le  i n  the  

h o u seh o ld ,  th e  p re se n c e  o f  s i c k  o r  aged in  th e  househo ld  and so  f o r t h .

As a r e s u l t ,  the  amount o f  p u b l ic  a s s i s t a n c e  l o s t  does n o t  va ry  

m o n o to n ic a l ly  a c r o s s  income c l a s s e s .

Remembering t h a t  fam ily  income earned  from th e  i r r i g a t i o n  p ro ­

j e c t  w i l l  be c o n s ta n t  and would t h e r e f o r e  tend  to  accoun t f o r  th e  

r e l a t i v e l y  r e g r e s s i v e  n a tu r e  of t h e  d i s t r i b u t i o n  of n e t  b e n e f i t s ,  

th e  non-m onotonic a b e r r a t i o n s  in  th e  graph can be e x p la in e d  as  fo l lo w s .  

The d ip  in  n e t  b e n e f i t s  ob se rv ed  to  acc ru e  to  f a m i l i e s  in  th e  $2 ,000-
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$2,999 c la s s  can be e x p la in e d  by th e  f a c t  t h a t  h a l f  o f  th e  f a m i l i e s  

in  t h a t  c l a s s  have no fam ily  member in  th e  la b o r  fo r c e .  These 

f a m i l i e s  r e c e iv e  on ly  th e  l e a s e  payment from th e  i r r i g a t e d  ac rea g e  

a l lo tm e n t  and thus  r e c e iv e  f a r  l e s s  a d d i t i o n a l  income from th e  p o l i c y  

than  do f a m i l i e s  w ith  members in  th e  la b o r  fo r c e .  The r e l a t i v e l y  

h ig h  p r o p o r t io n  of "unem ployable  f a m i l ie s "  in  t h i s  group acco u n ts  f o r  

th e  f a c t  t h a t  they  r e c e iv e  r e l a t i v e l y  fewer n e t  b e n e f i t s  th a n  do 

f a m i l i e s  occupying th e  income c l a s s e s  on e i t h e r  s i d e .

The o th e r  s i g n i f i c a n t  a b e r r a t i o n  in  th e  d i s t r i b u t i o n  o f  n e t  

b e n e f i t s  o ccu rs  in  th e  $8 ,000 -$8 ,999  income c l a s s .  In d ia n s  in  t h i s  

c l a s s  ap p ea r  to  r e c e iv e  a d i s p r o p o r t i o n a t e l y  low s h a r e  o f  th e  n e t  

b e n e f i t s  as  compared w ith  f a m i l i e s  i n  th e  $ 9 ,0 0 0 -$ 9 ,999 c l a s s .  This  

a b e r r a t i o n  i s  acco u n ted  f o r  by th e  f a c t  t h a t  f a m i l i e s  in  th e  form er 

c l a s s  have income r e l a t e d  b e n e f i t s  which accoun t f o r  29% of t h e i r  

t o t a l  b a se  y e a r  income w h ile  income r e l a t e d  a s s i s t a n c e  f o r  f a m i l i e s  

in  th e  l a t t e r  c l a s s  amount to  only 12.5% of b a se  y e a r  income. This 

means t h a t  f a m i l ie s  in  th e  $ 8 ,0 0 0 -$ 8 ,999 c la s s  lo s e  s i g n i f i c a n t l y  

more of t h e i r  o r i g i n a l  income than  do f a m i l ie s  in  th e  $ 9 ,0 0 0 -$ 9 ,999 

c l a s s  under p o l ic y  a l t e r n a t i v e  1.

Thus i t  can be concluded t h a t  th e  r e d i s t r i b u t i o n  o f  b e n e f i t s  

among th e  In d ia n s  under p o l i c y  a l t e r n a t i v e  1 i s  a f u n c t io n  bo th  o f  th e  

amount o f  p u b l ic  a s s i s t a n c e  income l o s t  and th e  f a c t  t h a t  th e  c o n s ta n t  

p e r  fam ily  income a t t r i b u t a b l e  to  i r r i g a t e d  farm ing i s  p r o p o r t i o n a l l y  

l e s s  r e l a t i v e  t o  b a se  y e a r  income a c ro ss  income c l a s s e s .  The 

i n t e r a c t i o n  o f  th e s e  two f a c t o r s  p lu s  th e  f a c t  t h a t  f a m i l i e s  w i th o u t
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any e l i g i b l e  wage e a r n e r s  ten d  to  be c o n c e n t r a te d  in  th e  $ 2 ,0 0 0 -$ 2 ,999 

c l a s s  appea rs  to  e x p la i n  th e  way in  which n e t  b e n e f i t s  a r e  d i s t r i b u t e d  

among In d ia n  f a m i l i e s .

Policnj A ltern a tive  2: Require th a t the Indians he Given
the Full Entitlem ent o f  Water Necessary to  

S ta b il iz e  Pyramid Lake

I f ,  a s  th e  Counsel f o r  th e  Pyramid Lake P i a u t e s  has a rg u e d ,  

th e  S e c re ta r y  o f  I n t e r i o r  has  a l e g a l  o b l i g a t i o n  to  en su re  t h a t  th e  

T r ib e  r e c e iv e s  an e n t i t l e m e n t  o f  w a te r  n e c e s sa ry  to  s t a b i l i z e  th e  

l a k e ,  th e  S e c re ta r y  cou ld  s e l e c t  p o l i c y  a l t e r n a t i v e  2 which would 

r e q u i r e  th e  T ruckee-C arson  I r r i g a t i o n  D i s t r i c t  t o  reduce  i t s  d i v e r ­

s io n s  from Derby Dam by 150,000 a c re  f e e t  a n n u a l ly .  Such a p o l ic y  

cou ld  be implemented th rough  two a c t i o n s .  F i r s t ,  t h e  S e c r e ta r y  cou ld  

d i r e c t  t h a t  th e  D i s t r i c t  u n d e r ta k e  th e  m o d e rn iz a t io n  improvements 

d is c u s s e d  under p o l i c y  a l t e r n a t i v e  1. Second, th e  rem a in in g  64,000 

a c re  f e e t  would have to  be o b ta in e d  by re v o k in g  c e r t a i n  w a te r  r i g h t s  

c u r r e n t ly  e x e r c i s e d  by th e  d i s t r i c t  which a r e  " im p l ie d ly  r e s e rv e d  

to  th e  In d ia n s .  This would in v o lv e  t h e  t r a n s f e r  o f  some r i g h t s  from 

th e  I r r i g a t i o n  D i s t r i c t  to  th e  I n d ia n s .  The I r r i g a t i o n  D i s t r i c t  

would n o t  be e n t i t l e d  to  com pensa tion , however, s in c e  t h i s  would n o t  

be  a t a k in g  in  th e  l e g a l  s e n s e  of th e  word. R a th e r ,  i t  i s  argued  

t h a t  th e  i r r i g a t o r s  have  h i s t o r i c a l l y  used w a te r  which b e lo n g s  by 

r i g h t  to  th e  In d ia n s  and th e  In d ia n s  a r e  s im ply  in v o k in g  t h e i r  r i g h t s  

As a consequence p o l i c y  a l t e r n a t i v e  2 would r e q u i r e  th e  S e c r e ta r y  to  

o rd e r  th e  D i s t r i c t  to  make th e  e f f i c i e n c y  improvements a t  i t s  own
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ex p en se ,  r e q u e s t  C o n g re ss io n a l  a c t i o n  to  r e q u i r e  D i s t r i c t s  to  make 

such improvements a t  t h e i r  own expense and r e q u i r e  the  D i s t r i c t  to  

d i s c o n t in u e  d i v e r t i n g  an a d d i t i o n a l  64,000 a c re  f e e t  a t  Derby Dam.

An a n a ly s i s  of th e  r e d i s t r i b u t i v e  consequences o f  such a 

p o l i c y  fo r  th e  TCID farm ers  must ta k e  accoun t o f  th r e e  c o n s id e r a t io n s .  

F i r s t ,  a c e r t a i n  number of w a te r  r i g h t  a c r e s  w i l l  have to  be t r a n s ­

f e r r e d  from fa rm ers  in  th e  D i s t r i c t  in  o rd e r  t o  o b ta in  r e l e a s e  of 

th e  r e q u i r e d  amount of w a te r .  Second, once th o s e  r i g h t s  have  been 

t r a n s f e r r e d ,  th e  per  w a te r  r i g h t  a c re  charge le v ie d  a g a in s t  th e  

fa rm ers  f o r  th e  e f f i c i e n c y  improvement w i l l  have to  be a d ju s te d  to  

r e f l e c t  th e  f a c t  t h a t  t h e r e  a re  now fewer w a te r  r i g h t  a c r e s .  T h i rd ,  

annual o p e r a t in g  and m ain tenance  c o s ts  tend  to  be f ix e d  in  t h a t  they 

do n o t  v a ry  w ith  th e  amount o f  w a te r  d e l i v e r e d .  The s a l a r i e s  o f  

d i t c h r i d e r s  and th e  w a te rm as te r  as w e l l  as th e  c o s ts  o f  norm al main­

ten an ce  work w i l l  remain th e  same i r r e s p e c t i v e  o f  how much w a te r  i s  

pu t th rough  th e  system . Of c o u rse ,  i f  p o r t io n s  o f  th e  system  a re  

s h u t  down t h e r e  may be some sav in g s  b u t  a r e d u c t io n  in  d e l i v e r i e s  o f  

th e  m agnitude c o n s id e re d  h e re  would n o t  seem to  r e q u i r e  c lo s in g  any 

p o r t i o n  o f  th e  system . As a consequence , th e  o p e r a t io n  and m ain­

ten an ce  c o s ts  w i l l  have to  be sp re ad  over fewer w a te r  r i g h t  a c r e s  and 

t h i s  must be accoun ted  f o r .

The Pyramid Lake Task Force Report c o n ta in s  d a ta  which makes

i t  p o s s ib l e  to  e s t im a te  th e  e f f i c i e n c y  of th e  Newlands P r o j e c t  even

19w ith  th e  recommended e f f i c i e n c y  improvements i n  p la c e .  The r e p o r t

19Pyramid Lake Task F o rce , F inal R ep o rt, p . A-12.
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s u g g e s ts  t h a t  even w i th  th e  improvements i n  p la c e  th e  p r o j e c t  w i l l  

s t i l l  only d e l i v e r  ap p ro x im a te ly  27.5% o f  th e  w a te r  d iv e r t e d  from 

th e  Truckee R iv e r  to  f i e l d s  f o r  i r r i g a t i o n .  ( I t  i s  i n t e r e s t i n g  to

n o te  t h a t  modern i r r i g a t i o n  p r o j e c t s  have e f f i c i e n c i e s  in  th e  n e ig h b o r-

20hood o f  60-70%.) A cco rd in g ly ,  i n  o rd e r  t o  r e a l i z e  a 64 ,000 a c r e  

fo o t  s a v in g s  a t  th e  Derby Dam D iv e rs io n  i t  w i l l  be n e c e s sa ry  to  c u r ­

t a i l  w a te r  d e l i v e r i e s  to  th e  farm f i e l d s  by 17,600 a c re  f e e t .  The

average  a p p l i c a t i o n  o f  w a te r  on th e  Newlands p r o j e c t  i s  r e p o r te d  to

21be 3.5 a c re  f e e t  p e r  w a te r  r i g h t  a c r e .  W hile th e r e  a r e  grounds f o r  

b e l i e v i n g  t h a t  t h i s  f i g u r e  i s  low th e r e  i s  no s o l i d  docum enta tion  and 

t h e r e f o r e  i t  must be assumed fo r  pu rp o ses  o f  a n a ly s i s  t h a t  th e  f i g u r e  

i s  c o r r e c t .  Thus, th e  TCID farm ers  must g iv e  up 5 ,028  w a te r  r i g h t  

a c r e s  i f  t h e  In d ia n s  a re  t o  r e c e iv e  a ] 1 w a te r s  " im p l ie d ly  t h e i r s . "

Although 1 ' d i f f i c u l t  to  p r e d i c t  th e  outcome o f  any de­

l i b e r a t i o n  on th e  p a r t  o f  th e  Board of D i r e c to r s  o f  th e  TCID 

r e l a t i v e  to  th e  i s s u e  o f  who i s  to  g iv e  up how many r i g h t s ,  i t  ap p ea rs  

r e a so n a b le  to  assume t h a t  i t  would be done on a p r o p o r t i o n a l  b a s i s .  

F ive thousand  tw e n ty -e ig h t  w a te r  r i g h t  a c r e s  r e p r e s e n t s  6.8% of th e  

t o t a l  w a te r  r i g h t  a c re s  h e ld  by members o f  t h e  D i s t r i c t .  Thus, i t

20 Cummings, f o r  example, d e s c r ib e s  an i r r i g a t i o n  p r o j e c t  in  a 
ve ry  h o t  p o r t i o n  o f  n o r th e r n  Mexico which has  an e f f i c i e n c y  of 
ap p ro x im a te ly  61%. See: Ronald Cummings, Water Eesouroe Management
in Northern Mexico (B a l t im o re :  Johns Hopkins U n iv e r s i ty  P r e s s ,  1972), 
p. 30.

21 U .S . ,  Department o f  I n t e r i o r ,  Bureau o f  R ec lam a tio n , Crop 
Report and Related Data, Federal Reclamation P ro jec ts , 1970 
(W ashington, D .C .: Government P r i n t i n g  O f f i c e ,  1971), p .  52.
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fo l lo w s  t h a t  under a p o l i c y  o f  p r o p o r t i o n a l  r e d u c t io n  each member 

would have h i s  a l lo tm e n t  reduced  by 6.8%. I t  has  been  c a l c u l a t e d  t h a t  

the  an n u a l  w orth  o f  a w a te r  r i g h t  a c r e  to  a fa rm er  on th e  Newlands 

P r o j e c t  i s  ro u g h ly  $10.50 i f  averag e  i r r i g a t i o n  a p p l i c a t i o n s  a re  

a s s u m e d . A s  a r e s u l t  each fa rm er w i l l  b e a r  an annual c o s t  o f  $0.72 

p e r  w a te r  r i g h t  a c re  h e ld .  This  c o s t  r e p r e s e n t s  th e  d i r e c t  c o s t  of 

th e  w a te r  r i g h t  a c re s  which m ust be fo reg o n e  to  a f f e c t  p o l ic y  a l t e r ­

n a t i v e  2.

Once th e  w a te r  r i g h t s  have b een  g iv en  up by th e  f a r m e r s , a 

change in  th e  f in a n c in g  o f  t h e  e f f i c i e n c y  improvement must n e c e s s a r i l y  

o c cu r .  S ince  t h e r e  a r e  now 6.8% few er w a te r  r i g h t  a c re s  a g a i n s t  which 

to  levy  th e  ch a rg es  f o r  th e  e f f i c i e n c y  im provem ents, th o s e  charges  

w i l l  be 7.2% g r e a t e r  p e r  w a te r  r i g h t  a c r e  than  was t h e  case  under 

p o l i c y  a l t e r n a t i v e  1. Thus th e  c a p i t a l  c o s t s  of th e  e f f i c i e n c y  im 

provement in c r e a s e  from $19.05 to  $20.42 p e r  w a te r  r i g h t  a c r e .  The 

c a p i t a l  c o s t s  a r e ,  o f c o u rs e ,  r e p a y a b le  over a tw e n ty -y e a r  p e r io d  a t  

an i n t e r e s t  r a t e  o f  7%. The a d d i t i o n a l  o p e r a t in g  and m ain tenance  

c o s t s  o ccas io n ed  by th e  e f f i c i e n c y  improvements a l s o  i n c r e a s e  by 7.2% 

from th e  $0.76 p e r  y e a r  l e v i e d  under p o l i c y  a l t e r n a t i v e  1 to  $0 .81  

per y e a r  t o  be l e v ie d  under p o l i c y  a l t e r n a t i v e  2. These c o s t s  a re  

assumed to  grow a t  a r a t e  of 5% p e r  y e a r  and, o f  c o u r s e ,  a l l  c o s t s  

a re  d is c o u n te d  a t  a r a t e  o f  7%.

^^W ilsey and Ham, Water R esources and Land Use o f  Pyram id  
Lake In d ian  R e se rv a tio n ,  p .  106.
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A t h i r d  and f i n a l  in c r e a s e  in  c o s t  a t t r i b u t a b l e  to  p o l ic y  

a l t e r n a t i v e  2 stems from th e  f a c t  t h a t  g e n e ra l  o p e r a t io n ,  m ain tenance  

and r e p a i r  c o s t s  a s s o c i a t e d  w ith  th e  nom inal o p e ra t io n  o f  th e  p r o j e c t  

a re  a s s e s s e d  on a w a te r  r i g h t  ac re  b a s i s .  These c o s t s  a r e  n o t  a sso ­

c i a t e d  w ith  any e f f i c i e n c y  improvements. R a th e r ,  they  a re  th e  c u r r e n t  

d a y - to -d a y  o p e r a t i o n a l  c o s ts  which have to  be borne i r r e s p e c t i v e  o f 

any p o l i c y  changes. Of c o u r s e ,  th ey  would be reduced  i f  p o r t i o n s  o f 

th e  p r o j e c t  were c lo se d  bu t t h a t  does n o t  appear w a r ra n te d  o r  n e c e s sa ry  

under p o l i c y  a l t e r n a t i v e  2. P re s e n t  annual o p e r a t io n ,  m ain tenance  and 

r e p a i r  c o s t s  amount to  $4.50 p e r  w a te r  r i g h t  a c r e .  As a consequence 

o f  th e  d e c re a se  in  th e  number o f  w a te r  r i g h t  a c re s  h e ld  by D i s t r i c t  

members, th e s e  c o s t s  w i l l  i n c r e a s e  by $0.32 p e r  w a te r  r i g h t  a c r e  

a n n u a l ly .  Table 14 summarizes a l l  c o s ts  p e r  w a te r  r i g h t  a c r e  which 

would a cc ru e  under p o l i c y  a l t e r n a t i v e s  1 and 2.

In  a n a ly z in g  th e  r e d i s t r i b u t i v e  consequences o f  p o l ic y  

a l t e r n a t i v e  2 f o r  th e  fa rm ers  i t  i s  p o s s ib l e  to  a g a in  make use of 

e q u a t io n  8 ) .  This i s  so because  a l l  o f  th e  c o s t  and b e n e f i t  terms 

i n  th e  "w ith o u t"  e x p re s s io n  in  e q u a t io n  5) a re  e q u a l  to  z e ro .  Addi­

t i o n a l l y ,  no n o rm a tiv e  ta x  re im bursem ent ad ju s tm en t appears  w a r ra n te d .  

The lo s s  of th e  w a te r  r i g h t s  i s  viewed h e re  as a r i s k  o f  doing  

b u s in e s s .  The a l l o c a t i o n  o f  w a te r  in  th e  T ruckee-C arson  b a s in s  

has been c o n t r o v e r s i a l  and th e  s u b je c t  o f  l i t i g a t i o n  f o r  n e a r ly  50 

y e a r s .  No f i n a l  d e c ree  has been  e n te r e d  in  th e  case  o f  th e  a l l o c a ­

t i o n  of Carson R iv e r  w a te rs  and th e  a l l o c a t i o n  o f  w a te rs  from bo th  

r i v e r s  i s  now l i k e l y  to  be th e  s u b je c t  o f  l i t i g a t i o n  b e f o r e  th e



169

Table 14
Costs P e r  Water R igh t Acre to  

T ruckee-C arson  I r r i g a t i o n  D i s t r i c t  Under 
P o l ic y  A l t e r n a t iv e s  1 and 2*

A l te r n a t iv e  1 A l t e r n a t iv e  2

Costs o f  Water T ra n s fe r re d  
D i r e c t l y  to  In d ian s

Costs o f  E f f ic ie n c y  
Improvements

$ 0 .0 0 /y e a r $ 0 .7 2 /y e a r

1. C a p i ta l  Costs

2. O p e ra t io n  and 
M aintenance o f  
Improvements

A d d i t io n a l  Costs of 
R egu lar  O p e ra t io n ,  
M aintenance and 
R ep a ir

P re s e n t  D iscounted  
Value of Costs pe r  
Water R igh t Acre

$19.05 @ 7% 
ov er  20 y e a r s

$ 0 .7 6 /y e a r

$ 0 .0 0 /y e a r

$20.42 @ 7% 
o v er  20 y e a r s

$ 0 .8 1 /y e a r

$ 0 .3 2 /y e a r

$22.63 $43.02

* C a p i ta l  c o s ts  a re  rep a y ab le  over 20 y e a r s  a t  7% i n t e r e s t .  A l l  
o th e r  c o s t s  a re  assumed to  grow a t  5% p e r  y e a r  over a 2 0 -y e a r  

p e r io d .  A ll  c o s ts  a re  d isco u n ted  a t  7%.
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Supreme Court o f  th e  U nited  S t a t e s .  No s u c c e s s f u l  businessm an could  

f a i l  to  heed th e  in n a te  u n c e r t a i n t y  a t t e n d a n t  to  th e  a l l o c a t i o n  o f  

w a te rs  in  th e s e  b a s in s .  In d eed , th e  l a r g e r  fa rm ers  appear to  have 

tak en  accoun t o f  h y d ro lo g ie  u n c e r t a in t y  in  a c q u i r in g  w a te r  r i g h t s  

which a re  e x c e s s iv e  in  norm al y e a r s .  There i s  no co n ce iv a b le  

j u s t i f i c a t i o n  f o r  th e  fa rm ers  to  ig n o re  l e g a l  u n c e r t a i n t y  w h ile  

hedging  a g a i n s t  h y d ro lo g ie  u n c e r t a i n t y .  The lo s s  of th e  w a te r  

r i g h t s ,  th e n ,  must be viewed as a c o s t  o f  doing  b u s in e s s .  Conse­

q u e n t ly ,  no no rm ative  ta x  reim bursem ent a d ju s tm en t  i s  w a rra n ted  

and e q u a t io n  8) i s  th e  a p p r o p r i a t e  i d e n t i t y  f o r  u se  in  a n a ly z in g  

th e  r e d i s t r i b u t i v e  consequences .

Table  15 p r e s e n t s  th e  c o s t s  (n e g a t iv e  n e t  b e n e f i t s )  t o  th e  

TCID fa rm ers  under  p o l i c y  a l t e r n a t i v e  2. For e ase  o f i n t e r p r e t a t i o n  

t h i s  d a ta  has  been  c o n v er ted  to  a p e r  fam ily  b a s i s  which i s  shown 

in  T able  16 and d e p ic te d  i n  F ig u re  17. F ig u re  17 i s  s i m i l a r  to  

F ig u re  15 ex cep t  w ith  r e s p e c t  to  t h e  m agnitude o f  p r e s e n t  d is c o u n te d  

c o s t s .  The r e l a t i o n s h i p  between th e  a s s ig n e d  d i s t r i b u t i o n  o f c o s t s  

and th e  l i n e  o f  p r o p o r t i o n a l i t y  i n  F ig u re  17 i s  i d e n t i c a l  to  t h a t  

i n  F ig u re  15. T h is  i s  so because  th e  d i s t r i b u t i o n  o f  c o s ts  to  th e  

fa rm ers  under bo th  p o l ic y  a l t e r n a t i v e s  a r e  d i r e c t l y  r e l a t e d  to  w a te r  

r i g h t  a c r e s  and , as a consequence , th e  d i s t r i b u t i o n  o f  c o s ts  under 

p o l i c y  a l t e r n a t i v e  2 i s  s im ply  a l i n e a r  t r a n s f o r m a t io n  o f  th e  d i s ­

t r i b u t i o n  o f  c o s ts  under  p o l i c y  a l t e r n a t i v e  1. The r e s u l t  i s  t h a t  

th e  e x p la n a t io n  f o r  th e  l a c k  o f  m o n o to n ic i ty  in  th e  d i s t r i b u t i o n  

o f  c o s ts  under p o l i c y  a l t e r n a t i v e  2 i s  i d e n t i c a l  to  t h a t  p ro v id ed  

f o r  p o l i c y  a l t e r n a t i v e  1.
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Table 15
D i s t r i b u t i o n  o f  Net C osts  to  TCID Farmers 

Under P o l i c y  A l t e r n a t i v e  2

Base Year 
Annual Income 

( c l a s s e s j = l , . . . , 1 5 )

P r e s e n t  D iscoun ted  Values

GB.
-I

A.
1

NB.*

$0-$999 $0 511,494 -5 1 1 ,4 9 4
$ 1 ,000-$1 ,999 0 13,857 -1 3 ,8 5 7
$2 ,000-$2 ,999 0 15,903 -1 5 ,9 0 3
$ 3 ,0 0 0 -53 ,999 0 19,369 -1 9 ,3 6 9
$ 4 ,000-54 ,999 0 14,487 -1 4 ,4 8 7
$5 ,000-55 ,999 0 108,020 -108 ,020
$6 ,000-56 ,999 0 117,473 -117 ,473
$7 ,000-57 ,999 0 228,792 -228 ,792
$8 ,000 -58 ,999 0 195,249 -195 ,249
$9 ,000-59 ,999 0 231,943 -2 3 1 ,9 4 3

510 ,000-511 ,999 0 280,439 -280 ,439
$12 ,000-514 ,999 0 331,613 -331 ,613
$15 ,000-524 ,999 0 592,684 -592 ,684
$25,000-549 ,999 0 641,660 -641 ,660
$ 5 0 ,000-over 0 348,607 -348 ,607

T o ta l $9 53,151 ,590 -5 3 ,1 5 1 ,5 9 0

*N egative  n e t  b e n e f i t s  (NB^) r e p r e s e n t  c o s t s .
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Table 16

D i s t r i b u t i o n  o f  Net B e n e f i t s  to  TCID Farm F am ilie s  
Under P o l i c y  A l t e r n a t i v e  2

Base Year 
Annual Income 

( c l a s s e s  j = l , . . . , 1 5 )

P r e s e n t  D iscoun ted Values

A.
.1

NB.*
1

$0-5999 $0 5718 -5718

51 ,000-51 ,999 0 433 -433

5 2 , 0 0 0 - 5 2 ,9 9 9 0 1,325 -1 ,3 2 5

53 ,000-53 ,999 0 538 -538

5 4 ,0 0 0 - 5 4 ,9 9 9 0 517 -517

55 ,000-55 ,999 0 1 ,688 -1 ,6 8 8

5 6 ,000-56 ,999 0 1,836 -1 ,8 3 6

57 ,000-57 ,999 0 3,375 -3 ,3 7 5

58 ,000-58 ,999 0 2 ,441 -2 ,4 4 1

59 ,000-59 ,999 0 2,899 -2 ,8 9 9

510,000-511,999 0 4 ,124 -4 ,1 2 4

512 ,000-514,999 0 4,145 -4 ,1 4 5

515 ,000-524 ,999 0 12,348 -1 2 ,3 4 8

5 2 5 ,0 0 0 -5 4 9 ,9 9 9 0 11,458 -1 1 ,4 5 8

550 ,000-over 0 29,051 -2 9 ,0 5 1

*N egative  n e t  b e n e f i t s  (NB^) r e p r e s e n t  c o s t s .
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The a n a ly s i s  o f  th e  r e d i s t r i b u t i v e  consequences o f p o l ic y

a l t e r n a t i v e  2 f o r  th e  Pyramid Lake In d ia n s  p r e s e n t s  some d i f f i c u l t i e s .

There e x i s t  on ly  two s tu d ie s  o f  p o t e n t i a l  r e c r e a t i o n  b e n e f i t s  which

would acc ru e  to  t h e  In d ia n s  i f  th e  leve ,l  o f  th e  Lake were to  be

s t a b i l i z e d  and th e  r e q u i s i t e  p u b l i c  o r  p r i v a t e  in v e s tm en t  were to

be fo r thcom ing . The c o n c lu s io n s  o f  th e s e  s t u d i e s  va ry  somewhat.

The Bureau o f  Outdoor R e c re a t io n  has  p u b l is h e d  a s tu d y  on th e  t o t a l

r e c r e a t i o n  p o t e n t i a l  o f  Pyramid Lake t o g e th e r  w i th  a p la n  f o r  f e d e r a l  
23

developm ent. That s tu d y  concludes  t h a t  between 1970 and 2000

r e c r e a t i o n  development a t  Pyramid Lake would g e n e r a te  a  t o t a l  income

f o r  In d ia n s  o f  $232 ,825 ,000 . There a r e  s e v e r a l  rea so n s  f o r  r e j e c t i n g

th e  c o n c lu s io n s  o f  t h i s  s tu d y .  F i r s t ,  v i s i t a t i o n  r a t e s  were developed

through  s im ple  e x t r a p o l a t i o n s  o f  p a s t  t r e n d s .  No s y s te m a t ic  e f f o r t

was made to  e x p lo re  s u b s t i t u t i o n  p o s s i b i l i t i e s  n o r  was any e f f o r t

made to  examine o r t e s t  d i f f e r i n g  h y p o th e se s  about th e  growth o f

p o p u la t io n  in  th e  r e g io n .  E s t im a te s  o f  w i l l i n g n e s s  to  pay were

o b ta in e d  from a n o th e r  s tu d y  conducted  a t  th e  U n iv e r s i ty  o f  Nevada in

which an i n v e s t i g a t o r  q u e s t io n ed  campers and o th e r  r e c r e a t o r s  as to

what they  would be w i l l i n g  to  pay to  come to  Pyramid Lake and u t i l i z e
25th e  con tem pla ted  f a c i l i t i e s .  The w eaknesses o f  te c h n iq u e s  such as 

t h i s  were d is c u s s e d  in  C hap ter  5.

23
U .S . ,  Department o f  I n t e r i o r ,  Bureau o f  Outdoor R e c re a t io n ,  

PyvcovLd LoJië R6CTeQ.'t'Loyi S tudy  (W ashington, D.C. : Government P r i n t i n g  
O f f i c e ,  1968), pp. 1-151.

"^^Tb-id. y pp. 91-92.

'^^Ibid.y p . 123.
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A second s tu d y  o f  r e c r e a t i o n  and o th e r  economic p o t e n t i a l s  

f o r  th e  Pyramid Lake R e s e rv a t io n  was u n d e r tak en  by th e  f irm  o f  W ilsey 

and Ham under c o n t r a c t  to  th e  Economic Development A d m in is t r a t io n .

In  c o n ju n c t io n  w ith  Economic Research A s s o c ia te ,  In c .  W ilsey and Ham 

developed  two economic models to  p r e d i c t  r e c r e a t i o n a l  p a t t e r n s  a t  

Pyramid Lake assuming t h a t  th e  lak e  l e v e l  cou ld  be s t a b i l i z e d .  The 

f i r s t  model assumed p u b l ic  developm ent and was based  on p a s t  e x p e r i ­

ence a t  Lake Meade which i s  ve ry  s i m i l a r  to  Pyramid Lake in  term s of
27l o c a t i o n  and e a se  o f  a c c e s s .  The second model assumed p r i v a t e

28development and was based  on the  e x p e r ien c e  a t  Lake Tahoe. Some 

c o n s id e r a t io n  was g iven  to  examining th e  income d i s t r i b u t i o n  conse­

quences o f  bo th  p u b l i c  developm ent model and th e  p r i v a t e  development 

model. In d e e d ,  a p re l im in a ry  a n a ly s i s  i n d i c a t e d  t h a t  under p r i v a t e  

developm ent th e  In d ia n s  m ight ex p ec t  to  r e c e iv e  a t o t a l  o f  $4,935,505 

d is co u n ted  over th e  tw e n ty -y e a r  p e r io d  w h ile  p r i v a t e  developm ent 

y ie ld e d  some $2 ,34 7 ,8 5 3 .

There were a number o f  r e a s o n s ,  however, f o r  r e j e c t i n g  th e  

p r i v a t e  development model. F i r s t ,  th e  e x p e r ie n c e  a t  Lake Tahoe w ith  

p r i v a t e  developm ent i s  n o t  l i k e l y  to  be r e p e a te d  a t  Pyramid Lake.

Lake Tahoe i s  some 50 m ile s  c lo s e r  to  th e  m ajo r c e n te r s  of p o p u la t io n

^^Wilsey and Ham, Water R esources and Land Use o f  th e  Pyramid  
Lake In d ian  R e se rv a tio n ,  pp. 1-167.

I b id .  y pp. 110-117.

O Q

I b id .  y pp. 118-125.
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and th u s  i s  more a c c e s s i b l e .  The l o c a l e  o f  Lake Tahoe i s  f o r t u i t o u s  

in  t h a t  i t  p ro v id e s  e x c e l l e n t  o p p o r t u n i t i e s  fo r  bo th  w in t e r  and summer 

r e c r e a t i o n .  S ince  Pyramid Lake i s  n o t  only  low er in  e l e v a t i o n  b u t  i s  

s i t u a t e d  in  th e  r a i n  shadow of th e  S i e r r a  Nevada i t  o f f e r s  no oppor­

t u n i t i e s  f o r  s k i i n g  o r  o th e r  w in te r  s p o r t s .  A d d i t i o n a l l y ,  Lake Tahoe 

i s  su rrounded  by a s i g n i f i c a n t  amount o f  p r i v a t e  lan d  which can be 

bough t and s o ld  o u t r i g h t .  On th e  Pyram id Lake In d ia n  R e s e rv a t io n  

th e  la n d  i s  h e ld  in  t r u s t  f o r  th e  t r i b e  by th e  Department o f  I n t e r i o r .  

P r i v a t e  developm ent and th e  c o n s t r u c t i o n  o f  second homes could  o ccu r  

only  under a l e a s e  a rran g em en t.  Each l e a s e  would have to  be approved 

by th e  S e c r e ta r y  o f  I n t e r i o r .  This would c r e a t e  a s i g n i f i c a n t  f r i c t i o n  

i n  th e  land  m arke t a t  Pyramid Lake which would undoub ted ly  r e t a r d  

developm ent.

The W ilsey and Ham model o f  p r i v a t e  developm ent c o n ta in s  

a n o th e r  shortcom ing  in  t h a t  i t  f a i l s  to  re c o g n iz e  t h a t  Lake Tahoe and 

Pyramid Lake would l i k e l y  be c lo s e  s u b s t i t u t e s  as f a r  as th e  "con­

sum ption" o f  r e c r e a t i o n  was concerned . This  s u b s t i t u t i o n  p o s s i b i l i t y  

would a l s o  l i k e l y  r e t a r d  th e  developm ent o f  Pyramid Lake over the

r a t e s  observed  a t  Tahoe.

F i n a l l y ,  th e  model of p r i v a t e  developm ent ap p ea rs  u n r e a l i s t i c  

on c u l t u r a l  and h i s t o r i c  g rounds . H i s t o r i c a l l y ,  In d ia n s  have no t 

been th e  p rim ary  b e n e f i c i a r i e s  of s u c c e s s f u l  e f f o r t s  to  a t t r a c t  

p r i v a t e  developm ent and in v e s tm en t  to  r e s e r v a t i o n  la n d s .  Even le a s e  

agreements which p ro v id e  t h a t  a c e r t a i n  p r o p o r t io n  of th e  jo b s  made

a v a i l a b l e  by such i n d u s t r i e s  be  re se rv e d  f o r  In d ia n s  have n o t  h e lp e d .
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Jo rg en sen  p o in t s  o u t  t h a t  between 1962 and 1968 some 10,000 jo b s

were c r e a te d  th rough  developm ent o f  i n d u s t r i e s  on or n e a r  r e s e r v a t i o n s .

Yet ap p ro x im a te ly  60% o f th o se  jo b s  were u l t i m a t e l y  h e ld  by non- 

29In d ia n s .  Jo rg e n se n  f u r t h e r  s t a t e s :

P r i v a t e  c o r p o ra t io n s  a r e  u s in g  In d ia n  c a p i t a l  to  expand, 
y e t  u s in g  In d ia n  la b o r  on ly  when i t  i s  ad eq u a te  to  th e  
t a s k .  In d ia n s  do n o t  m a in ta in  ow nership  o r  c o n t r o l . ^0

Brophy and A berle  s u g g e s t  t h a t  In d ia n  la b o r  i s  n o t  o f t e n  "ad eq u a te

to  th e  t a s k . "

I n d u s t r i a l  developm ent has o f te n  been f u r t h e r  i n h i b i t e d  
because  In d ia n  p o p u la t io n s  a r e  u n d e red u ca ted  and u n d e r­
s k i l l e d  . 31

There i s  a b s o lu t e ly  no e v id en ce  t o  i n d i c a t e  t h a t  th e  Pyramid Lake 

P a iu te s  a re  an e x c e p t io n  to  t h i s  r u l e .  The e d u c a t io n a l  l e v e l  o f  th e  

Pyramid Lake P a iu te s  i s  about the  average  f o r  t h a t  f o r  r u r a l  In d ia n s  

and t h e i r  c u r r e n t  employment s i t u a t i o n  does n o t  su g g es t  t h a t  they  a re  

h ig h ly  o r  even m o d era te ly  s k i l l e d  in  th e  t r a d e s  which f i rm s  most 

o f t e n  demand.

A d d i t i o n a l ly ,  i t  w i l l  be r e c a l l e d  from C hapter 5 t h a t  th e  

t r i b a l  l e a d e r s h ip  had in d i c a t e d  t h a t  any a t te m p ts  to  m a il  q u e s t io n ­

n a i r e s  o r  cai.vas t r i b a l  members would be f r u i t l e s s  b eca u se  o f  th e  

m i s t r u s t  which e x i s t s  between members o f  th e  t r i b e  and o u t s i d e r s  whom

29Joseph  G. Jo rg e n se n ,  " In d ia n s  and th e  M e t r o p o l i s , "  i n  The 
American Indian  in  Urban S o c ie ty ,  ed. by Jack  W addell and M ichael 
Watson (B oston: L i t t l e ,  Brown and Company, 197 1 ) ,  p. 83.

 ̂ I b i d . , p . 83.

^^W i]liam Brophy and Sophie A b e r le ,  The In d ian : A m erica's  
U n fin ish ed  B u sin ess  (Norman: U n iv e r s i ty  o f Oklahoma P r e s s ,  1966),
p .  80.
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they  b e l i e v e  a re  a t te m p t in g  to  e x p l o i t  them. Because o f  th e  f a i l u r e  

o f  In d ia n s  e lsew here  to  b e n e f i t  s u b s t a n t i a l l y  from p r i v a t e  deve lop ­

ment and becau se  o f  th e  p r e v a i l i n g  a t t i t u d e  of m i s t r u s t  betw een th e  

Pyramid Lake In d ia n s  and p o t e n t i a l  d e v e lo p e rs  i t  was concluded  t h a t  

p r i v a t e  developm ent o f  any m agnitude which would be s a t i s f a c t o r y  to  

b o th  In d ia n s  and d e v e lo p e rs  was n o t  l i k e l y  to  o c cu r .  C o n seq u en tly ,  

i t  was assumed t h a t  th e  developm ent o f  r e c r e a t i o n  f a c i l i t i e s  a t  

Pyramid Lake would be u n de rtaken  p u b l i c ly  w ith  th e  In d ia n s  r e c e iv in g  

l e a s e  o r  r o y a l ty  payments. This assum ption  seems q u i t e  d e f e n s ib le  

i n  view of t h e  i n t e r e s t  o f  th e  Department of I n t e r i o r  and s e v e r a l

c o n se rv a t io n  groups in  g iv in g  Pyramid Lake N a t io n a l  R e c re a t io n  Area 

32s t a t u s .

The fo l lo w in g  assum ptions were made about th e  economic p e r ­

formance o f  a f e d e r a l l y  funded and su p e rv is e d  N a t io n a l  R e c re a t io n  

Area a t  Pyramid Lake. The t o t a l  annua l revenue g e n e ra te d  by th e  

r e c r e a t i o n  developm ent i s  e s t im a te d  by W ilsey and Ham to  be $ 1 ,7 7 3 ,1 5 0 . 

This  e s t im a te  was c a l c u l a t e d  from th e  model which used th e  Lake Meade 

e x p e r ie n c e  as a p ro to ty p e  f o r  Pyramid Lake. In  keep ing  w ith  c u r r e n t  

r e c r e a t i o n a l  l e a s e  a rrangem ents  on In d ia n  R e s e rv a t io n s  i t  was f u r t h e r  

assumed t h a t  th e  In d ia n s  would r e c e iv e  a r o y a l ty  payment amounting to  

15% of t o t a l  revenue  a n n u a l ly .  T o ta l  revenue was assumed to  grow a t

33

32 See f o r  example: "The C a l i fo rn ia -N e v a d a  I n t e r s t a t e  Compact:
A C re a t  B e t r a y a l , "  Cry C a lifo r n ia ,  7 (W in te r ,  19 7 1 -7 2 ) ,  pp. 32-38 . 

33W ilsey and Ham, Water 
Lake In d ian  R e se rv a tio n ,  p .  116.

W ilsey and Ham, Water R esources and Land Use o f  th e  Pyramid
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5% p e r  y e a r  over th e  p e r io d  of a n a ly s i s  and thus  th e  r o y a l ty  payments 

would grow a t  th e  same r a t e .  I t  was f u r t h e r  assumed t h a t  th e  r o y a l ty  

payments would be  d iv id e d  on a p e r  c a p i ta  b a s i s  among th e  members o f  

th e  t r i b e .  A cco rd in g ly ,  each  t r i b a l  member r e s i d i n g  on th e  r e s e r v a ­

t i o n  would r e c e iv e  $626 p e r  y e a r  which would grow a t  5% p e r  y e a r  over 

th e  p e r io d  o f  a n a l y s i s .

E vidence c i t e d  e a r l i e r  in  t h i s  c h a p te r  i n d ic a te d  t h a t  In d ia n s  

have a p re fe re n c e  fo r  p e r  c a p i t a  d i s t r i b u t i o n  of r o y a l ty  payments o r  

o th e r  ty p es  o f  cash paym ents. While p e r  c a p i t a  d i s t r i b u t i o n  o f  th e  

i r r i g a u e d  farm land  did  n o t  seem to  be a l i k e l y  outcome under p o l ic y  

a l t e r n a t i v e  1 ( f a m i l i e s  a r e  r e a l l y  r e q u i r e d  to  work farm s) p e r  c a p i t a  

d i s t r i b u t i o n  of r o y a l ty  payments would appear to  be t h e  most p ro b a b le  

consequence o f  t r i b a l  d e l i b e r a t i o n s  and v o te s  r e l a t i v e  to  th e  d i s ­

t r i b u t i o n  of th e  r o y a l ty  payments.

A ll  employed In d ia n s  were assumed to  m a in ta in  t h e i r  c u r r e n t  

employment and t h e i r  s a l a r i e s  were assumed to  rem ain th e  same. They 

would, o f  c o u r s e ,  grow a t  5% p e r  y e a r .  Where In d ia n  f a m i l i e s  would 

lo s e  e l i g i b i l i t y  f o r  g e n e r a l  a s s i s t a n c e  or o th e r  ty p e s  of p u b l i c  

b e n e f i t s  by v i r t u e  o f  th e  e f f e c t  o f  r o y a l ty  payments on income, 

th e se  b e n e f i t s  were s u b t r a c t e d  from th e  incomes ex p ec ted  to  p r e v a i l  

in  th e  p re sen c e  o f  th e  r e c r e a t i o n  p r o j e c t .  I t  was assumed t h a t  no 

In d ia n  would r e c e iv e  a b e t t e r  paying  job  as a r e s u l t  o f  th e  r e c r e a t i o n  

p r o j e c t .  This assum ption  i s  p ro b ab ly  u n r e a l i s t i c  inasmuch as th e  

r e c r e a t i o n  development would c r e a t e  jo b s  f o r  u n s k i l l e d  l a b o r .  To 

th e  e x t e n t  t h a t  In d ia n s  would f in d  employment o p p o r t u n i t i e s  a s s o c ia te d
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w ith  th e  r e c r e a t i o n  developm ent which y ie ld e d  incomes h ig h e r  than  

th o se  th ey  a re  c u r r e n t l y  making, t h e  n e t  b e n e f i t s  have been u n d e r­

s t a t e d .

E q u a tio n  9) which was used to  an a ly z e  th e  r e d i s t r i b u t i v e  

consequences o f  p o l i c y  a l t e r n a t i v e  1 i s  used  h e re  a l s o .  That e q u a t io n  

i s  a p p r o p r ia t e  h e re  b eca u se  income r e l a t e d  fam ily  a s s i s t a n c e  would 

v a ry  between th e  "w ith  and w ith o u t"  c a se .  A d is c o u n t  r a t e  o f  10% 

i s  m a in ta in e d  h e r e ,  a l s o .  The d i s t r i b u t i o n  o f  n e t  b e n e f i t s  to  

Pyramid Lake In d ia n s  by income c l a s s  under p o l i c y  a l t e r n a t i v e  2 i s  

p r e s e n te d  in  Table  17. These b e n e f i t s  have  been a d ju s te d  to  a pe r  

fam ily  b a s i s  i n  Table  18 and th e  d a ta  c o n ta in e d  in  t h a t  t a b l e  i s  

p l o t t e d  in  F ig u re  18.

F ig u re  18 shows t h a t  In d ia n s  in  th e  income c l a s s e s  below 

$5,000 r e c e iv e  b e n e f i t s  which a re  more th a n  p r o p o r t i o n a l  to  t h e i r  

b a se  y e a r  incomes w h i le  th o s e  in  income c l a s s e s  above $5,000 r e c e iv e  

b e n e f i t s  t h a t  a r e  l e s s  th a n  p r o p o r t io n a l  to  t h e i r  b a se  y e a r  incom es. 

Here a g a in  th e  d i s t r i b u t i o n  o f  n e t  b e n e f i t s  to  th e  In d ia n s  i s  n e i t h e r  

l i n e a r  n o r  m onoton ie . The la ck  of l i n e a r i t y  can be e x p la in e d  by the  

f a c t  t h a t  t h e r e  i s  a r e l a t i v e l y  low c o r r e l a t i o n  c o e f f i c i e n t  between 

fam ily  s i z e  and income ( . 5 8 ) .  The la ck  of m o n o to n ic i ty  i s  e x p la in e d  

by two f a c t o r s ,  non-mono to n i c  v a r i a t i o n s  i n  fam ily  s i z e  among income 

c l a s s e s  and th e  f a c t  t h a t  c e r t a i n  income c l a s s e s  have a d is p r o p o r ­

t i o n a t e l y  h ig h  g e n e r a l  a s s i s t a n c e  component of t h e i r  income. This  

g e n e r a l  a s s i s t a n c e  component i s  fo regone  when incomes a re  in c re a s e d  

by v i r t u e  of t h e  r o y a l ty  payments which a cc ru e  from th e  r e c r e a t i o n  

p r o j e c t .
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Table 17
D i s t r i b u t i o n  o f  Net B e n e f i t s  to  Pyramid Lake In d ia n s  

Under P o l i c y  A l t e r n a t iv e  2

Base Year 
Annual Income 

( c l a s s e s  j = l , . . . , 1 5 )

P re s e n t D iscoun ted Values

GB. -GB. 
.1 1

NB.
.1

$0-5999 560,658 50 560,658
$1 ,000-51 ,999 45,493 0 45,493
$2 ,000 -52 ,999 257,710 0 257,710

$3 ,000-53 ,999 274,884 0 274,884
$4 ,000-54 ,999 707,772 0 707,772

$5 ,000-55 ,999 251,545 0 251,545
$6 ,000-56 ,999 271,893 0 271,893
$7 ,000-57 ,999 106,285 0 106,285
$8 ,000-58 ,999 151,753 0 151,753
59 ,000-59 ,999 98,581 0 98,581

510 ,000-511,999 45,481 0 45,481
512 ,000-514 ,999 75,798 0 75,798

515 ,000-524 ,999 0 0 0
525 ,000-549 ,999 0 0 0
55 0 ,000-ove r 0 0 0

T o ta l 52 ,347 ,853 $0 52 ,347 ,853
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Table 18
D i s t r i b u t i o n  o f  Net B e n e f i t s  to  Pyramid Lake In d ia n  F am ilie s  

Under P o l i c y  A l t e r n a t i v e  2

Base Year 
Annual Income 

( c l a s s e s  j = l ,  15)
P r e s e n t D iscounted Values

GB .-GB ..1 J ,w NB.
1

$0-5999 58,665 $0 58,665
5 1 , 0 0 0 -5 1 ,9 9 9 11,373 0 11,373
5 2 , 0 0 0 -5 2 ,9 9 9 25,771 0 25,771
5 3 ,0 0 0 - 5 3 ,9 9 9 22,907 0 22,907
5 4 ,0 0 0 -5 4 ,9 9 9 35,389 0 35,389
5 5 , 0 0 0 -5 5 ,9 9 9 22,868 0 22,868
56 ,000-56 ,999 22,658 0 22,658
57 ,000-57 ,999 21,257 0 21,257
58 ,000-58 ,999 30,351 0 30,351
5 9 ,0 0 0 - 5 9 ,9 9 9 42,290 0 42 ,290

510,000-511,999 45,481 0 45,481
512,000-514,999 75,798 0 7 5 ,7 98
515,000-524,999 0 0 0
525,000-549,000 0 0 0
550 ,0 0 0 -o v e r 0 0 0
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T able  19 shows th e  av erag e  fam ily  s i z e  pe r  income c l a s s .

Given t h a t  th e  r o y a l ty  payments a re  made on a p e r  c a p i t a  b a s i s  i t  

i s  to  be ex p ec ted  t h a t  f a m i l i e s  occupying th e  $5 ,000 -55 ,999  and

510 .000-511 ,999  c l a s s e s  w i l l  r e c e iv e  s m a l le r  r o y a l ty  payments than  

th o s e  i n  th e  a d ja c e n t  income c l a s s e s .  This acco u n ts  f o r  th e  marked 

d ip s  in  th e  graph which a re  observed  f o r  th o s e  income c l a s s e s .  The

53 .000-53 ,999  and $7 ,000-57 ,999  income c l a s s e s  tu rn  o u t  to  have p ro ­

p o r t i o n a l l y  more o f  t h e i r  income accoun ted  f o r  by g e n e r a l  a s s i s t a n c e  

b e n e f i t s  than  th e  a d ja c e n t  c l a s s e s .  S ince  a l a r g e r  p e rc e n ta g e  of 

th e s e  b e n e f i t s  w i l l  be l o s t  when th e  r o y a l ty  payments a re  made, 

th e s e  two c l a s s e s  r e c e iv e  r e l a t i v e l y  l e s s  n e t  b e n e f i t  th an  do th e  

a d ja c e n t  c l a s s e s .  This  acco u n ts  fo r  th e  d ip s  t h a t  a re  observed  in  

th e  graph f o r  th o s e  two c l a s s e s .  The rem ainder o f  th e  v a r i a t i o n

in  t h e  graph i s  accoun ted  f o r  p r im a r i ly  by fam ily  s i z e  and i t s  

v a r i a t i o n  between income g ro u p s .  Except fo r  th e  two c l a s s e s  no ted  

th e  d i s t r i b u t i o n  o f  p u b l i c  b e n e f i t s  appea rs  to  be r e l a t i v e l y  

p r o p o r t i o n a l .

A com parison between Table 15 and Table 17 m ight seem to  

s u g g e s t  t h a t  p o l ic y  a l t e r n a t i v e  2 i s ,  on th e  w ho le , i n e f f i c i e n t  

s in c e  th e  c o s t s  to  th e  T ruckee-C arson  I r r i g a t i o n  D i s t r i c t  Farmers 

exceeds th e  b e n e f i t s  to  th e  In d ia n s .  In  a l l  p r o b a b i l i t y  t h i s  i s  

n o t  so s in c e  s i g n i f i c a n t  b e n e f i t s  have been ig n o re d  and v i r t u a l l y  

a l l  c o s t s  have been  accoun ted  f o r .  This s tu d y  has  made no a t tem p t 

to  acco u n t f o r  e i t h e r  th e  magnitude o r  d i s t r i b u t i o n  o f  n e t  b e n e f i t s  

which would a cc ru e  to  in d iv id u a l s  who would r e c r e a t e  a t  Pyramid
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Table 19
R e la t io n  Between Income C la sses  

and Family S ize

Base Year 
Income C lass

Average 
Family S ize

$0-5999 1 .1

51 ,000-51 ,999 1 .5

52 ,000-52 ,999 3 .4

53 ,000-53 ,999 4 .5

54 ,000-54 ,999 5 .2

55 ,000-55 ,999 4 .8

56 ,000-56 ,999 5 .6

5 7 ,000-57 ,999 6 .0

58 ,000-58 ,999 7 .2

59 ,000-59 ,999 8.5

510,000-511 ,999 6 .0

514,000-515,999 10.0

Lake. F u r th e rm o re ,  Pyramid Lake i s  one of th e  l a s t  g r e a t  d e s e r t  

la k e s  rem ain ing  in  th e  U nited  S ta te s  and i s  g e n e r a l ly  conceded to  

be th e  most b e a u t i f u l . I t  i s  l i k e l y ,  t h e r e f o r e ,  t h a t  t h e r e  e x i s t s  

some o p t io n  demand f o r  p r e s e r v a t io n  o f  th e  la k e .  No a t te m p t  has been

^^U .S .,  Department o f  I n t e r i o r ,  Bureau o f  Outdoor R e c r e a t io n ,  
Pyramid Lake R ecrea tio n  Study  (W ashington, D .C .: Government P r i n t i n g  
O f f i c e ,  1968), pp. 14-16.
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made to  measure th e  m agnitude o r  d i s t r i b u t i o n  o f  n e t  b e n e f i t s  which 

m ight be a t t r i b u t a b l e  to  t h e  e x i s t e n c e  o f  such an o p t io n  demand. 

A d d i t i o n a l ly ,  no a t te m p t  has  been made to  c a l c u l a t e  th e  n e t  b e n e f i t s  

which would acc ru e  in  th e  e v en t  th e  Lahanton C u t th ro a t  T rou t f i s h e r y  

were to  be r e e s t a b l i s h e d  and th e  more remote p o s s i b i l i t y  t h a t  i t  

m ight a g a in  become a com m ercially  v a lu a b le  s p e c i e s .  R ees tab l ish m en t 

o f  th e  f i s h e r y  i s  p ro b a b le  in  th e  ev en t  t h a t  th e  lake  l e v e l  were to  

be r e s t o r e d .  To th e  e x t e n t  t h a t  th e s e  b e n e f i t s  would e x i s t ,  the  

o v e r - a l l  m agnitude of th e  b e n e f i t s  a c c ru in g  from p o l ic y  a l t e r n a t i v e  2 

has been u n d e r s t a t e d .  C onsequen tly , t h e r e  i s  a s t ro n g  p r o b a b i l i t y  

t h a t  p o l ic y  a l t e r n a t i v e  2 would prove to  be eco n o m ica lly  a c c e p ta b le  

from an e f f i c i e n c y  p o in t  o f  view .

C onclusion

This c h a p te r  has  examined th e  income r e d i s t r i b u t i o n  e f f e c t s  

o f  two p o l ic y  a l t e r n a t i v e s  which m ight be adopted  to  r e s o lv e  the  

w a te r  a l l o c a t i o n  c o n t ro v e r s y  in  th e  low er T ruckee-C arson  R iv e r  B as in s .  

The p rim ary  focus o f  th e  d i s c u s s io n  was on th e  w i th in -g ro u p  r e d i s t r i ­

b u t io n  o f  income. The d i s t r i b u t i o n  o f  p o s i t i v e  and n e g a t iv e  n e t  

b e n e f i t s  a c c ru in g  to  th e  TCID farm ers  and th e  Pyramid Lake P a iu te  

In d ia n s  was examined to  l e a r n  th e  r e l a t i o n s h i p  between th e  e s t im a te d  

r e d i s t r i b u t i o n s  and " n e u t r a l "  r e d i s t r i b u t i o n  which was d e f in e d  as 

be in g  p r o p o r t i o n a l  to  th e  o r i g i n a l  o r  b ase  y e a r  incom es. The g e n e ra l  

c o n c lu s io n s  were t h a t  th e  d i s t r i b u t i o n  o f  c o s t s  among th e  fa rm ers  

w ere , f o r  th e  m ost p a r t ,  p r o g r e s s iv e  w h i le  th e  d i s t r i b u t i o n  o f  n e t
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b e n e f i t s  among th e  In d ia n s  w e re ,  f o r  th e  most p a r t ,  r e g r e s s i v e .  

G e n e ra l ly ,  th e se  c o n c lu s io n s  h e ld  f o r  b o th  p o l i c y  a l t e r n a t i v e s .

While th e  p r i n c i p a l  focus was on w i th in - g ro u p  d i s t r i b u t i o n s  

i t  i s  a l s o  u s e f u l  to  examine t h e  r e d i s t r i b u t i o n s  between groups 

under th e  two p o l i c y  a l t e r n a t i v e s .  The p r e s e n t  d is c o u n te d  v a lu e s  

o f  th e  c o s ts  to  th e  farm ers  and th e  b e n e f i t s  to  th e  I n d ia n s ,  assuming 

ad o p t io n  o f  one o r  th e  o th e r  o f  th e  p o l i c y  a l t e r n a t i v e s ,  a re  p l o t t e d  

in  F ig u re s  19 and 20. Both of th e s e  p l o t s  i n d i c a t e  t h a t  th e  p e r  

fam ily  n e t  b e n e f i t s  to  th e  In d ia n s  a re  f a r  in  ex cess  o f  th e  p e r  fam ily  

n e t  c o s t s  to  th e  fa rm e rs .  I t  appea rs  t h a t  each farm fam ily  b e a r s  

ve ry  sm a l l  c o s ts  r e l a t i v e  t o  t h e  b e n e f i t s  r e c e iv e d  by In d ia n  f a m i l i e s  

in  comparable income c a t e g o r i e s .  The f ig u r e s  a r e  somewhat d e c e iv in g ,  

however, i n  t h a t  a s i g n i f i c a n t  p o r t i o n  o f th e  d i f f e r e n c e  i s  accoun ted  

f o r  by th e  f a c t  t h a t  th e r e  a re  ap p ro x im a te ly  8 tim es as many farm 

f a m i l i e s  as  th e r e  a re  In d ia n  f a m i l i e s .  As a consequence , th e  c o s ts  

o f  each p o l i c y  a l t e r n a t i v e  a re  sp re ad  over many more f a m i l i e s  than  

a re  th e  b e n e f i t s .  Thus th e  s t r i k i n g  gap between th e  m agnitude o f  

c o s t s  and b e n e f i t s  shown in  F ig u res  19 and 20 i s  somewhat m is le a d in g .  

I f  t h e  graphs were to  be s ta n d a rd iz e d  f o r  th e  d is c re p a n c y  in  th e  

number o f  f a m i l i e s ,  t h e  s i z e  of th e  gaps would be s i g n i f i c a n t l y  

red u ced . The f i g u r e s  a l s o  i n d i c a t e  t h a t  th e  w e a l t h i e r  fa rm ers  b e a r  

more than  a p r o p o r t i o n a t e  sh a re  of th e  c o s ts  of a p o l i c y  which 

p ro v id e s  d i s p r o p o r t i o n a t e l y  h igh  b e n e f i t s  to  low income In d ia n s .
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The c o n c lu s io n s  o f  t h i s  c h a p te r  r e l a t i v e  to  bo th  w i th in -g ro u p  

and be tw een-g roup  income r e d i s t r i b u t i o n  would d i f f e r  s u b s t a n t i a l l y  i f  

a n o th e r  d e f i n i t i o n  o f  n e u t r a l i t y  had been chosen . A d d i t io n a l ly ,  the  

c o n c lu s io n s  a re  im p o r ta n t ly  c o n d i t io n e d  by th e  assum ptions  made r e l a ­

t i v e  to  th e  a l l o c a t i o n  o f  a d d i t i o n a l  c o s ts  and b e n e f i t s  between th e  

fa rm ers  and In d ia n s  r e s p e c t i v e l y .  However, th e  assum ptions  chosen 

f o r  th e  a n a ly s i s  o f  b o th  p o l i c y  a l t e r n a t i v e s  ap p ea r  to  be th e  most 

r e a l i s t i c  g iven  th e  a ssessm en t c r i t e r i a  which th e  TCID has  used 

h i s t o r i c a l l y  and g iven  th e  c o l l e c t i v e  e t h i c  which p r e v a i l s  among 

In d ia n  t r i b e s .



CHAPTER 7 

CONCLUSIONS

The c o n c lu s io n s  of t h i s  s tu d y  may be summarized as fo l lo w s :

1. Econom ists have t r a d i t i o n a l l y  deem phasized th e  d i s c u s s io n  

o f  income d i s t r i b u t i o n  in  t h e i r  t h e o r e t i c a l  and a p p l ie d  work. They 

have been  in c l i n e d  to  d e a l  w ith  income d i s t r i b u t i o n  problem s by 

making s im p l i f y in g  assum ptions  w hich, i t  i s  o f t e n  co n ten d ed , a r e  

devo id  o f  no rm a tive  s i g n i f i c a n c e .  The most common assum ptions  a r e :  

a) income d i s t r i b u t i o n  o r  r e d i s t r i b u t i o n  does n o t  m a t t e r ,  b) income 

r e d i s t r i b u t i o n  can be accom plished  th rough a s e r i e s  o f  ta x e s  and 

t r a n s f e r s  and thus  need n o t  impede th e  a p p l i c a t i o n  o f  w e l fa re  

economics to  p r a c t i c a l  p rob lem s, c) because  of th e  n o n -no rm ative  

n a tu r e  o f  t h e i r  f i e l d ,  econom ists  have no competence to  p r e s c r i b e  

o r  e v a lu a te  d i s t r i b u t i o n a l  changes and th u s  should  s im ply  assume 

t h a t  p r e v a i l i n g  d i s t r i b u t i o n s  a re  o p t im a l .

I t  i s  t r u e  t h a t  econom ists  have f a i l e d  to  g e n e r a te  c o n c lu s io n s  

about income d i s t r i b u t i o n  w ith  which a s i g n i f i c a n t  number o f  peop le  

a r e  l i k e l y  to  concur . I t  i s  n o t  t r u e  t h a t  econom ists  have ex h au s ted  

a l l  approaches  o r avenues f o r  d e a l in g  w ith  th e  problem of income 

d i s t r i b u t i o n .  There a r e  numerous d i f f i c u l t i e s  in  m easuring  and 

p r e d i c t i n g  th e  d i s t r i b u t i o n  o f  income. A d d i t i o n a l ly ,  t h e r e  a re

191
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problem s o f i n t e r p r e t i n g  what th o s e  measures and p r e d i c t i o n s  mean. 

This  s tudy  has a t te m p ted  to  develop  and e x p lo re  some m easures of 

income d i s t r i b u t i o n  and p ro v id e  some i n t e r p r e t a t i o n  r e l a t i v e  to  

one o f  th o s e  m easures as a p p l ie d  to  an e m p i r ic a l  c a s e .

2. A pplied  w e l f a r e  economics has had i t s  p r i n c i p a l  m a n i f e s t a ­

t i o n  th rough  th e  te c h n iq u e s  o f  b e n e f i t - c o s t  a n a l y s i s .  While 

b e n e f i t - c o s t  a n a ly s i s  has t r a d i t i o n a l l y  ig n o red  income d i s t r i b u t i o n  

o r  r e d i s t r i b u t i o n  e f f e c t s ,  a number o f  i n v e s t i g a t o r s  have proposed  

methods whereby th e  income d i s t r i b u t i o n  consequences o f  p u b l i c  

p o l i c i e s  o r  in v es tm en t d e c i s io n s  may be accoun ted  f o r  w i th in  th e  

c o n te x t  of b e n e f i t - c o s t  a n a l y s i s .  Most o f  t h i s  work i s  s u b j e c t  t o  

one o r  bo th  o f two s e r io u s  sh o r tc o m in g s .  A number o f  w orkers  have 

r e l i e d  on a r b i t r a r i l y  developed  s o c i a l  w e l f a re  f u n c t io n s  in  o rd e r

to  reach  c o n c lu s io n s  r e l a t i v e  to  income d i s t r i b u t i o n .  No one has 

o f f e r e d  a method whereby s o c i a l  w e l f a re  fu n c t io n s  can be e x p l i c i t l y  

i d e n t i f i e d  and u t i l i z e d  by d e c i s io n  m akers. C o n seq u en tly ,  such 

fu n c t io n s  a re  o f no p r a c t i c a l  u se .  O ther s t u d i e s  a re  ex p o s t  in  

n a t u r e .  While th e s e  s tu d i e s  a r e  u s e f u l  i n  a s c e r t a i n i n g  how p a s t  

p o l i c i e s  have worked they  p ro v id e  no h e lp  in  i d e n t i f y i n g  income 

r e d i s t r i b u t i o n  consequences o f  p o l ic y  a l t e r n a t i v e s  which may be  th e  

s u b j e c t  o f  c u r r e n t  c o n s id e r a t io n s .

3. K a l t e r  and S tevens  have developed a te ch n iq u e  which 

avo ids  bo th  of th e s e  sh o rtco m in g s .  A p p ro p r ia te ly  a p p l i e d ,  t h i s  

te ch n iq u e  w i l l  e n a b le  th e  a n a ly s t  a n d /o r  d e c i s io n  maker to  ta k e
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account o f  th e  d i s t r i b u t i v e  consequences o f  in v e s tm en t  o r  p o l ic y  

a l t e r n a t i v e s  b e fo re  any one a l t e r n a t i v e  i s  s e l e c t e d .  T h is  te ch n iq u e  

was found to  c o n ta in  a number o f  e r r o r s  which were c o r r e c t e d .  The 

r e v i s e d  methodology was th en  p re s e n te d  as a r e a so n a b le  means th rough 

which to  account f o r  d i s t r i b u t i v e  e f f e c t s  ex a n te .

4. I t  re c o g n ize d  t h a t  d e f i n i t i o n s  o f  d i s t r i b u t i o n a l  neu­

t r a l i t y  n e c e s s a r i l y  in v o lv e s  v a lu e  judgm ents .  C onsequen tly , 

econom ists  can make no p r e s c r i p t i o n s  r e l a t i v e  to  th e  no rm ative  

s u p e r i o r i t y  o f  one o r  a n o th e r  o f  th e  p o t e n t i a l  d e f i n i t i o n s .  How­

e v e r ,  econom ists  can say  much abou t th e  a p p r o p r ia t e  m easures o f  n e t  

g a in  o r  lo s s  to  be  used in  v a ry in g  c i r c u m s ta n c e s .  These measures 

and th e  c ircu m stan ces  under which they  cou ld  a p p r o p r i a t e ly  be 

u t i l i z e d  were d e s c r ib e d  and d is c u s s e d  and th e  p o t e n t i a l  n o rm a tive  

s i g n i f i c a n c e  o f  each measure was an a ly z e d .

5. A d i f f i c u l t  p o l ic y  dilemma su r ro u n d in g  th e  a l l o c a t i o n  of 

th e  w a te rs  o f  th e  lower T ruckee-C arson  R iver  B asin  between th e  

T ruckee-C arson  I r r i g a t i o n  D i s t r i c t  and th e  Pyramid Lake T r ib e  o f  

In d ia n s  was d e s c r ib e d .  I t  was argued t h a t  t h i s  p o l ic y  dilemma 

in v o lv e d  income r e d i s t r i b u t i o n  i s s u e s .  A cco rd in g ly ,  th e  dilemma 

was p re s e n te d  as an a p p r o p r ia t e  s i t u a t i o n  to  which th e  p re v io u s ly  

developed  and r e f in e d  methodology might be a p p l i e d .  Much time and 

many d o l l a r s  had been s p e n t  in  g a th e r in g  and a n a ly z in g  d a ta  which 

m ight a id  th e  S e c re ta r y  o f  th e  I n t e r i o r  i n  re a c h in g  an e n l ig h te n e d  

s o l u t i o n  to  th e  problem . I t  was argued  t h a t  some o f  th e s e  re s o u rc e s
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shou ld  have been  committed to  a s tu d y  o f p o t e n t i a l  income r e d i s t r i ­

b u t io n  consequences.

6. Survey r e s e a r c h  te c h n iq u e s  as w e l l  as common s t a t i s t i c a l  

and dynamic programming te c h n iq u e s  were u t i l i z e d  in  dev e lo p in g  

e s t im a te s  o f  t h e  e x i s t i n g  d i s t r i b u t i o n  o f  income w i th in  th e  two 

groups most p ro m in en tly  a f f e c t e d  by th e  e x i s t i n g  a l l o c a t i o n  o f w a te r .  

The r e s u l t i n g  d i s t r i b u t i o n s  were th e n  used as r e f e r e n c e  d i s t r i b u t i o n s  

a g a i n s t  which to  compare th e  r e d i s t r i b u t i v e  im pact of two p o t e n t i a l  

p o l ic y  a l t e r n a t i v e s  which were open to  t h e  S e c r e ta r y  o f  I n t e r i o r .

7. The f i r s t  p o l ic y  a l t e r n a t i v e  would r e q u i r e  th e  fa rm e r-  

i r r i g a t o r  group to  make c e r t a i n  e f f i c i e n c y  improvements in  i t s  

p r o j e c t  which would r e s u l t  i n  s u b s t a n t i a l  s a v in g s  o f  w a te r .  These 

s a v in g s  cou ld  th e n  be d iv e r t e d  t o  th e  In d ia n  r e s e r v a t i o n  where they  

could be u t i l i z e d  to  s e r v i c e  an In d ia n  i r r i g a t i o n  p r o j e c t  as w e l l  

as to  slow th e  d e c l in e  o f  Pyramid Lake. C e r t a in  assum ptions  were 

made about how th e  fa rm ers  would a l l o c a t e  th e  c o s t s  o f  m o d e rn iz a t io n  

among them selves  and how th e  In d ia n s  would a l l o c a t e  th e  b e n e f i t s  

among th e m se lv e s .  An a n a ly s i s  of th e  r e d i s t r i b u t i v e  consequences

o f  th e  p o l ic y  a l t e r n a t i v e  was then  made. This a n a ly s i s  d em o n stra ted  

t h a t  th e  c o s ts  to  th e  fa rm ers  were g e n e r a l ly  p r o g r e s s iv e  and th e  

b e n e f i t s  to  t h e  In d ia n s  were g e n e r a l ly  r e g r e s s i v e  i f  d i s t r i b u t i o n a l  

n e u t r a l i t y  was d e f in e d  as r e q u i r i n g  th e  d i s t r i b u t i o n  of c o s ts  and 

b e n e f i t s  to  each fam ily  in  p ro p o r tio n  to  t h e i r  b a se  y e a r  o r  r e f e r e n c e  

income. O ther d e f i n i t i o n s  o f  n e u t r a l i t y  could  have been s e l e c t e d
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and th e  r e s u l t s  would undoub ted ly  have d i f f e r e d .  The p r o p o r t i o n a l  

d e f i n i t i o n  was s e l e c t e d  b eca u se  i t  i s  among th e  most p o p u la r .  There 

was no no rm ative  j u s t i f i c a t i o n  f o r  s e l e c t i n g  t h i s  p a r t i c u l a r  

d e f i n i t i o n .

8. The second  p o l ic y  a l t e r n a t i v e  would r e q u i r e  th e  fa rm ers  

t o  make th e  e f f i c i e n c y  improvements a s s o c i a t e d  w ith  th e  f i r s t  p o l ic y  

a l t e r n a t i v e  and , i n  a d d i t i o n ,  to  g iv e  up c e r t a i n  w a te r  r i g h t s  which 

a re  " im p l ie d ly  re s e rv e d "  by th e  I n d ia n s .  The a n a ly s i s  of t h i s  

p o l i c y  a l t e r n a t i v e  in d i c a t e d  t h a t  i t  would be i n e f f i c i e n t  i f  only 

th e  in c id e n c e  o f  c o s t s  and b e n e f i t s  to  th e  fa rm ers  and In d ia n s  were 

c o n s id e re d .  However, i t  was argued t h a t  th e r e  were a number of 

o th e r  groups who were p o t e n t i a l  b e n e f i c i a r i e s .  I f  th e  b e n e f i t s  

(and c o s t s )  a c c ru in g  to  th e s e  groups had been  counted  i t  appeared  

l i k e l y  t h a t  th e  second p o l i c y  a l t e r n a t i v e  would have proved e f f i ­

c i e n t .  As w ith  th e  f i r s t  p o l ic y  a l t e r n a t i v e ,  th e  r e d i s t r i b u t i o n a l  

a n a ly s i s  i n d i c a t e d  t h a t  th e  c o s t s  to  t h e  fa rm ers  would be r e l a t i v e l y  

p r o g r e s s iv e  w h ile  th e  b e n e f i t s  to  th e  In d ia n s  would be r e l a t i v e l y  

r e g r e s s i v e .

9. S u b se q u en t ly ,  a b r i e f  a n a ly s i s  o f  th e  be tw een-group  income 

r e d i s t r i b u t i o n  under b o th  p o l ic y  a l t e r n a t i v e s  was u n d e r ta k en .  The 

a n a l y s i s  showed t h a t  th e  p e r  fam ily  b e n e f i t s  to  th e  In d ia n s  were f a r  

in  excess  o f  th e  p e r  fam ily  c o s t s  to  th e  fa rm ers  under e i t h e r  p o l ic y  

a l t e r n a t i v e .  Th is  c o n c lu s io n  was tem pered somewhat by th e  f a c t  t h a t
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t h e r e  a re  e ig h t  tim es as many farm f a m i l i e s  as In d ia n  f a m i l i e s .  

W ith a l ,  i t  was dem onstra ted  t h a t  th e  r e l a t i v e l y  w ea lth y  fa rm ers  

would b e a r  a d i s p r o p o r t i o n a t e l y  h ig h  s h a re  of t h e  c o s t s  w h ile  th e  

low-income In d ia n s  would r e c e iv e  a d i s p r o p o r t i o n a t e l y  h ig h  sh a re  o f  

th e  b e n e f i t s .

10. This s tu d y  r e p r e s e n t s  a f i r s t  app ro x im a tio n  a t  

m easuring  and i n t e r p r e t i n g  income r e d i s t r i b u t i o n  b e n e f i t s  of 

government in v e s tm en t  and p o l ic y  a l t e r n a t i v e s .  The a n a ly s i s  was 

s t a t i c  in  n a tu r e  to  th e  e x te n t  th a t  i t  r e l i e d  h e a v i ly  on e x t ra p o ­

l a t i o n  o f  p a s t  c o n d i t io n s  o r  c o n d i t io n s  which were assumed t o  e x i s t  

o r  o ccu r .  No a t te m p t was made to  ta k e  e x p l i c i t  acco u n t o f  u n c e r­

t a i n t i e s  o r  o f  th e  i n h e r e n t ly  dynamic n a tu r e  of r e g io n a l  econom ies. 

C o n s id e ra t io n  o f  th e s e  two f a c t o r s  would undoub ted ly  improve th e  

r e l i a b i l i t y  o f  th e  e s t im a te s  b u t  th e  a p p l i c a t i o n  o f  such t e c h ­

n iq u es  to  income d i s t r i b u t i o n  problems needs f u r t h e r  re f in e m e n t  

b e fo re  i t  can be u t i l i z e d  in  examining th e  b e h a v io r  o f  income 

s h a r e s  over t im e . F i n a l l y ,  i t  shou ld  be no ted  t h a t  th e re  e x i s t s  

no s a t i s f a c t o r y  th e o ry  o f  income d i s t r i b u t i o n .  U n t i l  such tim e as 

such a th e o ry  i s  developed  econom ists  w i l l  have to  be c o n te n t  to  

work a t  th e  s im p le r  b u t  s t i l l  u s e f u l  t a s k  o f  d ev e lo p in g  and i n t e r ­

p r e t in g  in fo rm a t io n  r e l a t i n g  to  income r e d i s t r i b u t i o n  e f f e c t s  of 

government p o l i c i e s  and in v e s tm en ts .
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