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Abs t r ac t  

The concept  of consumer's s u r p l u s  i s  of  t en  used when economists  

a r e  dec id ing  how s c a r c e  r e sou rces  should be  employed. This  i s  a 

measure of  t h e  b e n e f i t s  which acc rue ,  above t h e  c o s t s ,  t o  t h e  u s e r s  o f  

t h e  r e sou rce  i n  ques t ion .  Consumer's s u r p l u s  i s  measured b a s i c a l l y  by 

two types  of  q u e s t i o n s .  One i s  "What w i l l  you pay t o  use x?" and t h e  

o t h e r  i s ,  "What compensation would you r e q u i r e  t o  forego X?" The 

answers t o  t h e s e  two ques t ions  a r e  c o n s i s t e n t l y  d i f f e r e n t  i n  d o l l a r  

va lue .  

The c u r r e n t  exp lana t ion  of t h e  d i f f e r e n c e  revolves  around t h e  f a c t  

t h a t  e m p i r i c a l l y  w e  cannot  ho ld  t h e  margina l  u t i l i t y  of income c o n s t a n t .  

Although t h i s  exp lana t ion  i s  c o r r e c t  from a t h e o r e t i c a l  p o i n t  of view, 

i t  was f e l t  t h a t  t h i s  reason  d i d  n o t  account  f o r  t h e  t o t a l  observed 

d i f f e r e n c e  between t h e  two answers. Reference i s  made t o  an  a r t i c l e  by 

Henderson (1941) where t h e  constancy of  t h e  marginal  u t i l i t y  o f  income 

i s  n o t  assumed and where Henderson c la ims  t h a t  t h e  measures of consumer's 

s u r p l u s  w i l l  l i e  c l o s e  toge the r .  

I n  t h e  p r e s e n t  e s s a y  t h e  apparent  i ncons i s t ency  between t h e  c u r r e n t  

e x p l a n a t i o n  and Henderson's view is examined by d i s c u s s i n g  t h r e e  top ic s .  

I n  t h e  f i r s t  s e c t i o n  t h e  theory o f  consumer's s u r p l u s  is  d iscussed .  I n  

t h e  second two e m p i r i c a l  s t u d i e s  were examined. I n  t h e  t h i r d  explan- 

a t i o n s  which could a i d  i n  p a r t i a l l y  e x p l a i n i n g  the  l a r g e  va r i ance  between 

t h e  two measures a r e  examined. 

From t h e s e  d i scuss ions ,  imp l i ca t ions  were drawn f o r  t h e  usage of  

t h e  two measures. A major conclus ion  which r e s u l t e d  was t h a t  t h e  usua l  

e x p l a n a t i o n  f o r  t h e  v a r i a t i o n  i n  b e n e f i t  measures, t h e  constancy of  t h e  

margina l  u t i l i t y  of  income, is  n o t  a s u f f i c i e n t  exp lana t ion  a lone .  
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CHAF'TER I 

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

Bene f i t - cos t  a n a l y s i s  is  widely used i n  determining t h e  d e s i r -  

a b i l i t y  of  contemplated inves tments .  The i n t e n t  of such an a n a l y s i s  

i s  t o  g i v e  an e x p l i c i t  c a l c u l a t i o n  of r e sou rces  r equ i r ed  f o r  such an  

unde r t ak ing  (u sua l ly  i n  monetary terms) and t h e  expected ga ins  o r  

b e n e f i t s ,  g iven  i n  commensurate terms. I n  gene ra l ,  a  bene f i t - cos t  

a n a l y s i s  i s  a comparison of t h e  g a i n s  and t h e  c o s t s  of i n v e s t i n g  

r e sou rces  i n  a v a i l a b l e  p r o j e c t s .  The u s e  of bene f i t - cos t  a n a l y s i s  

has  been p a r t i c u l a r l y  u s e f u l  i n  judging t h e  economic f e a s i b i l i t y  of 

p u b l i c  a c t i o n s .  

The advantages of a  bene f i t - cos t  a n a l y s i s  i s  t h a t  t h i s  type  of 

. s t u d y  e n a b l e s  economists t o  examine problems which a r e  d i f f i c u l t  t o  

e v a l u a t e .  Examples of d i f f i c u l t  e v a l u a t i o n  problems a r e  e x t e r n a l i t i e s ,  

non-market p r i c e d  goods and p u b l i c  goods. S ince  t h e s e  goods a r e  n o t  

s o l d  i n  any marke t ,  no p r i c e ,  and consequent ly ,  no r e a d i l y  a v a i l a b l e  

monetary v a l u a t i o n ,  is  a s s o c i a t e d  w i t h  them. The bene f i t - cos t  a n a l y s i s  

p rov ides  a  method which i s  capable  of i nc lud ing  t h e  v a l u e  of bo th  

p o s i t i v e  and n e g a t i v e  c h a r a c t e r i s t i c s  of a  good. This  i s  accomplished 

by de te rmin ing  how a  good, such a s  a  s p i l l o v e r ,  a f f e c t s  s o c i e t y  a s  a  

whole even though no market p r i c e  e x i s t s  (Mishan, 1975,  x -x i ) .  
I 

Unfor tuna t e ly ,  t h e  measurement of t h e  b e n e f i t s  and c o s t s  of 

r e s o u r c e s  which do n o t  have a  market va lue  is  more d i f f i c u l t  than i f  a  

w e l l  f u n c t i o n i n g  market e x i s t e d .  Methods v a r y ,  and r e l i a n c e  i s  o f t e n  

p l aced  on i n d i r e c t  techniques.  I n d i r e c t  methods o f  va lua t ion  a r e  



r e q u i r e d  where no o t h e r  va lue  such a s  a  market p r i c e  e x i s t s .  

Many o f  t h e  va lua t ion  techniques  a t t empt  t o  measure i n  one way o r  

a n o t h e r  consumer's s u r p l u s .  Consumer's s u r p l u s  i s  o f t e n  represen ted  

by two measures,  t h e  compensating and t h e  equ iva l en t  v a r i a t i o n s .  These 

two measurements may e s s e n t i a l l y  be de f ined  by two ques t i ons .  

The f i r s t  q u e s t i o n  i s  o f  t h e  type of  "What a r e  you w i l l i n g  t o  pay 

t o  con t inue  u s i n g  a  resource?"  This  ques t i on  r e p r e s e n t s  t h e  p r i ce -  

compensating o r  w i l l i n g n e s s  t o  pay measure o f  consumer' s su rp lus .  

11 What compensation would you r e q u i r e  i n  o r d e r  t o  s t o p  us ing  a  re- 

source?"  i s  r e p r e s e n t a t i v e  o f  t h e  second type of  ques t i on .  This  ques t i on  

i s  u t i l i z e d  t o  d i s c e r n  t h e  p r i ce -equ iva l en t  o r  w i l l i n g n e s s  t o  s e l l  

measure ( K r u t i l l a ,  e t . a l . ,  1972, 96-7; Hammack and Brown, 1974, 6 ) .  

Empir ica l  s t u d i e s  have shown the  answers t o  the  two ques t i ons  c i t e d  

t o  b e  very  d i f f e r e n t .  For example, one s tudy  (Hammack and Brown, 1974, 

27) found t h a t  t h e  mean va lue  t o  t h e  f i r s t  ques t i on  was $247 whi le  f o r  

t h e  second q u e s t i o n  the  mean va lue  was $1,044. When r e f e r r i n g  t o  t h e  

va lues  a s s o c i a t e d  w i t h  t h e  compensated v a r i a t i o n  and t h e  e q u i v a l e n t  

v a r i a t i o n  r e s p e c t i v e l y ,  such d i f f e r e n c e s  i n  answers might,  i n  p r i n c i p l e ,  

be  expec ted  when the  constancy o f  t h e  marginal  u t i l i t y  o f  income does 

n o t  hold1 ( K r u t i l l a  and F i she r ,  1975, 29; S t i g l e r ,  1966, 78-81). This  

has  been t h e  u sua l  exp lana t ion  o f f e r e d  f o r  the  v a r i a t i o n  encountered.  

The commonly observed d i f f e r e n c e s ,  however, a r e  n o t  l i k e l y  t o  be  p red i c t -  

e d  t o  be  a s  l a r g e  a s  those found and e s p e c i a l l y  n o t  f o r  t he  range o f  r e a l  

incomes brought  about  by the  contemplated change i n  resource  a l l o c a t i o n s .  

One exp lana t ion  of  t h e  d i f f e r e n c e s  no ted  i n  t h e  survey  r e s u l t s  i s  the  

method o f  in format ion  e x t r a c t i o n  such a s  d e f i c i e n c i e s  i n  t h e  survey 



i t s e l f .  However, whi le  shortcomings may be common, the  r e s u l t s  a r e  

c o n s i s t e n t  ove r  a l l  of the s t u d i e s  of  t h e  i s s u e  and t h e r e  seems f a r  too 

l a r g e  a  d i f f e r e n c e  t o  be a s c r i b e d  t o  t h i s  source .  

T h i s  remaining observed v a r i a t i o n  be tween the  two responses  causes  

a problem of  understanding a s  t h e r e  i s  no reason t o  b e l i e v e  on t h e  b a s i s  

o f  t h e  u sua l  exp lana t ion  t h a t  t h i s  d i f f e r e n t i a l  should be  o f  such a  l a r g e  

magnitude. Economic exp lana t ions  o f  t h e  d i f f e r e n c e  i n  answers have 

c e n t e r e d  on t h e  income c o n s t r a i n t  and t h e  income e f f e c t s  ( K r u t i l l a  and 

F i s h e r ,  1975, 29-30). However, t he se  exp lana t ions  o f  t h e  va r i ance  do 

n o t  seem s u f f i c i e n t  i n  e x p l a i n i n g  a l l  t h e  observed d i f f e r e n c e .  Along 

w i t h  t h e  problem o f  understanding,  t h e r e  i s  t h e  p a r a l l e l  one  o f  choosing 

an a p p r o p r i a t e  measure i n  p a r t i c u l a r  i n s t a n c e s  of  a l l o c a t i o n  dec i s ions .  

T h i s  e s s a y  p r e s e n t s  ano the r  s tudy  o f  resource  eva lua t ion  where 

t h e r e  i s  a  wide v a r i a t i o n  i n  t h e  two observed measures. Then an a t tempt  

i s  made t o  sugges t  f u r t h e r  reasons  f o r  t h e  l a r g e  d i f f e r e n c e s  i n  magnitude 

between t h e  answers. Th i s  w i l l  be  accomplished by examining f o u r  t op i c s .  

F i r s t ,  t h e  theory of  consumer's s u r p l u s  w i l l  be d i scussed .  This  

g e n e r a l  d i s cus s ion  w i l l  p r i m a r i l y  d e s c r i b e  t he  way t h i s  theory i s  used 

i n  economics. The second t o p i c  w i l l  be  an a t t empt  t o  p r e s e n t  two s e t s  

o f  su rvey  d a t a  i n  o r d e r  t o  show t h a t  t h e  l a r g e  va r i ance  i n  answers i s  

n o t  a  c h a r a c t e r i s t i c  of  j u s t  one survey. 

The t h i r d  s e c t i o n  d e s c r i b e s  s e v e r a l  p o s s i b l e  exp lana t ions  f o r  t h e  

v a r i a n c e  such a s  p rope r ty  r i g h t s  , income e f f e c t s ,  psychic  b e n e f i t s  and in-  

t e r n a l  r a t e s  o f  r e t u r n .  The i d e a  t h a t  t h e  respondent may s e e  himself  i n  

two d i f f e r e n t  r o l e s  is  a l s o  desc r ibed  i n  t h e  t h i r d  chapter .  F i n a l l y ,  t h e  

e s s a y  draws conc lus ions  and imp l i ca t i ons  from t h e  preceding d i scus s ions .  



FOOTNOTES 

1 The constancy of  t h e  marginal  u t i l i t y  of money means t h a t  

t h e  income e l a s t i c i t y  i s  equa l  t o  one. Another i n s t a n c e  where 

t h e  two consumer's s u r p l u s  measures would be  equ iva l en t  i s  where 

homo t h e  t i c  u t i l i t y  curves  a r e  involved.  The concept of homothe t ic i ty  

i n v o l v e s  c h a r t i n g  t h e  p o i n t s  a  consumer r e v e a l s  a s  p r e f e r r e d  when 

h i s  income is  changed. I f  t h e  changes i n  income r e v e a l  bundles  of 

goods which can be  cha r t ed  on a  s t r a i g h t  l i n e  o u t  of  t h e  o r i g i n ,  

then t h e  s i t u a t i o n  i s  a  homothet ic  one even i f  t h e  i n d i f f e r e n c e  

cu rves  become i n c r e a s i n g l y  f u r t h e r  a p a r t .  Samuelson r e f e r s  t o  th5s  

p r i n c i p l e  as l i n e a r  t ransformat ions  of  u t i l i t y  curves  (Samuelson, 

1965, 175;  Harberger ,  1971, 188) .  

This  p r o p o s i t i o n  then s a y s  t h a t  t he  two consumer's s u r p l u s  

measures may be  equ iva l en t  even though the  i n d i f f e r e n c e  curves a r e  

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

l a c k  o f  t h e  constancy o f  t h e  marginal  u t i l i t y  o f  money cannot cause 

t h e  consumer's s u r p l u s  measures t o  be d i f f e r e n t  (T. Rader, 1972, 

241) .  
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CHAPTER I1 

Consumer's Su rp lus  

P u b l i c  investment  p r o j e c t s  must be  eva lua t ed  i n  o r d e r  t o  de t e r -  

mine whether  they w i l l  b e n e f i t  t he  p u b l i c .  Eva lua t ing  p u b l i c  p r o j e c t s  

is a matter o f  comparing t h e  c o s t s  of  t h e  p r o j e c t  t o  t h e  b e n e f i t s  

which w i l l  r e s u l t  from t h e  inves tment .  I n  o r d e r  t o  e v a l u a t e  an 

inves tment  i t  i s  necessary  t o  g a i n  a measure o f  t h e  c o s t s  and 

b e n e f i t s .  

One method of  measuring t h e  consequences i s  t o  ask  t h e  bene- 

f i c i a r i e s  how they would va lue  a p r o j e c t .  This  measurement i s  

assumed t o  be t h e  a r e a  benea th  t h e  market demand curve f o r  t he  out-  

p u t s  of t h e  undertaking.  Th i s  a r e a  under t h e  demand curve i s  

commonly taken t o  be  a measure o f  t h e  consumer's su rp lus .  I f  t h e  

va lue  i d e n t i f i e d  a s  t h e  consumer's s u r p l u s  i s  g r e a t e r  than t h e  c o s t s  

o f  a p r o j e c t ,  then t h e  investment  w i l l  u s u a l l y  be  undertaken. 
1 

Consumer's surp lus , ,2  then ,  i s  used i n  t h i s  manner t o  r e p r e s e n t  t h e  

aggregated3 n e t  w e l f a r e  ga in  t o  s o c i e t y  when a p r o j e c t  is  t o  be  

i n i t i a t e d .  4 

The two economists  most o f t e n  c r e d i t e d  w i t h  d e f i n i n g  consumer's 

s u r p l u s  a r e  Marshal l  and ~ i c k s . ~  While c e r t a i n  a s p e c t s  o f  Marshall-  

i a n  and Hicksian consumer's s u r p l u s  a r e  s i m i l a r ,  t h e  major d i f f e r -  

ences  a r e  a l s o  o f  cons ide rab l e  importance. These d i f f e r e n c e s  and 

s i m i l a r i t i e s  of  t h e  Marsha l l ian  and Hicksian consumer's s u r p l u s  views 

w i l l  be compared i n  t h e  fo l lowing  s e c t i o n s .  
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M a r s h a l l ' s  D e f i n i t i o n  of Consumer's Surplus  

The term consumer's s u r p l u s  was expla ined  by Marshal l  a s  t h e  

g a i n s  de r ived  by an i n d i v i d u a l  over  and above t h e  p r i c e  he pays f o r  

a good. The exces s  b e n e f i t s  a r e  r ep re sen t ed  by what an i n d i v i d u a l  

would be  w i l l i n g  t o  pay, above t h a t  which he does pay, r a t h e r  than  

do wi thou t  t h e  good (Marshal l ,  1920, 103) .  

The example which Marshal l  employed t o  i l l u s t r a t e  consumer's 

s u r p l u s  d e a l s  w i th  t e a  ( l i a r sha l l ,  1920, 104-5). I n  Marsha l l ' s  

example t h e  consumer is f i r s t  faced  wi th  a s i t u a t i o n  where t e a  

c o s t s  $20.00 pe r  pound. A t  t h i s  p r i c e ,  t h e  i n d i v i d u a l  purchases  

one pound of t e a .  I f  t h e  p r i c e  of t e a  were t o  f a l l  t o  $14.00 a pound, 

t h e  consumer i n  t h i s  case  buys two pounds of  t e a  a t  $14.00 each. 

S ince  t h e  consumer pa id  $20.00 f o r  t h e  f i r s t  pound of  t e a  and now 

pays o n l y  $14.00, he s a v e s  $6.00. This  $6.00 i s  equa l  t o  o r  g r e a t e r  

than  t h e  excess  b e n e f i t s  which t h e  consumer d e r i v e s  from t h e  f i r s t  

pound o f  t e a .  

Mar sha l l ' s  concept o f  consumer's s u r p l u s  can be  r ep re sen t ed  i n  

a diagram. Using t h e  f i g u r e s  from Marsha l l ' s  example, p r i c e  i s  on 

t h e  v e r t i c a l  a x i s  and t e a  i s  on t h e  h o r i z o n t a l  a x i s .  The demand 

curve  as drawn i l l u s t r a t e s  two assumptions.  F i r s t ,  t h e  demand curve 

i s  drawn a s  a s t r a i g h t  l i n e  which imp l i e s  t h a t  t he  good is i n f i n i t e l y  

d i v i s i b l e .  The second assumption is t h a t  t e a  i s  a normal good. 
6 

This  assumption ensu re s  t h a t  t h e  demand curve i s  downward s lop ing .  

The consumer's s u r p l u s  f o r  a p r i c e  of  $14.00 per  pound i n  Figure 

I i s  t h e  shaded t r i a n g l e  BP2A. This  shaded a r e a  r e p r e s e n t s  t h e  excess  





b e n e f i t s  which t h e  consumer d e r i v e s  above t h e  p r i c e  pa id  a s  descr ibed  

by Marsha l l .  

Comparison of t h e  Marsha l l ian  and Hicksian Consumer's Surp luses  

A more s a t i s f a c t o r y  method of  i l l u s t r a t i n g  both t h e  Marsha l l ian  

and Hicks ian  consumer's s u r p l u s  measures i s  through t h e  use  of i n d i f f e r -  

ence  curves .  By drawing i n d i f f e r e n c e  cu rves ,  t h e  d e p i c t i o n  and t h e  

d i s c u s s i o n  of fou r  consumer's s u r p l u s  measures,  two Marsha l l ian  and 

two Hicks ian ,  is  made c l e a r e r .  

F i g u r e  I1 r e p r e s e n t s  t h e  fou r  consumer's su rp luses .  Mar sha l l ' s  

consumer's s u r p l u s  measures a r e  based on " the  excess  of t h e  p r i c e  

which ( t h e  consumer) would be  prepared t o  pay r a t h e r  than do wi thout  

( t h e  good) ,  over  t h a t  which he  a c t u a l l y  does pay'' (Marshal l ,  1920, 

, 103) .  

Hicks '  two v e r s i o n s  of consumer's s u r p l u s  a r e  drawn from t h e  

fo l l owing  : 

... t h e  b e s t  way of  looking  a t  consumer's s u r p l u s  i s  
t o  r ega rd  i t  a s  a means of exp re s s ing  i n  terms of 
money income, t h e  g a i n  which acc rues  t o  t h e  consumer 
as a r e s u l t  i n  t h e  f a l l  i n  p r i c e .  O r  b e t t e r ,  i t  is  
t h e  compensating v a r i a t i o n  i n  income, whose l o s s  
would j u s t  o f f s e t  t h e  f a l l  i n  p r i c e  and l e a v e  t h e  
consumer no b e t t e r  o f f  than be fo re  (Hicks,  1939, 40-41). 

Although Hicks and Marsha l l  d e s c r i b e  consumer's s u r p l u s  i n  

terms of money, t h e s e  sums a r e  n o t  t h e  same u n l e s s  a s p e c i a l  con- 

d i t i o n  ho lds  (Henderson, 1941, 117;  P a t i n k i n ,  1963, 93-5). This  

s p e c i a l  cond i t i on  which must hold i n  o r d e r  t o  make t h e  Hicksian and 

Marsha l l i an  s u r p l u s e s  equa l  i s  t h e  assumption t h a t  t h e  marginal  



u t i l i t y  of income i s  cons t an t  a t  l e a s t  over  a  given range7 ( S t i g l e r ,  

1966, 78-81). S t a t i n g  t h a t  marginal  u t i l i t y  of income i s  cons tan t  ove r  

t h e  range of from one t o  two thousand d o l l a r s  i s  to  s ay  t h a t  a  consumer 

d e r i v e s  t he  same u t i l i t y  from h i s  one thousandth d o l l a r  of  income a s  he 

does from h i s  two thousandth d o l l a r .  This  means t h a t  income i s  no t  sub- 

j e c t  t o  diminishing marginal  u t i l i t y  o r  diminishing marginal r a t e s  of  

subs t i  t u t i o n  over  t h i s  range. 

F igure  I1 has  been drawn assuming the  constancy of t h e  marginal  

u t i l i t y  o f  income and the  independence of t h e  marginal  u t i l i t i e s  of 

t e a  and income. I n  t h e  diagram, income (Y) i s  on t h e  v e r t i c a l  a x i s  

and tea (T) i n  pounds i s  on t h e  h o r i z o n t a l  a x i s .  

The marginal  u t i l i t y  of  income assumption i s  i n d i c a t e d  by t h e  f a c t  

t h a t  t h e  d i s t a n c e  from p o i n t s  C t o  D a r e  equa l  t o  t he  d i s t a n c e  Y t o  
0 

Y1 i n  Figure 11. The f a c t  t h a t  t he  d i s t a n c e  between t h e  two s e t s  of 

p o i n t s  and any o t h e r  set of p o i n t s  i s  t h e  same i n d i c a t e s  t h a t  the  in-  

d i f f e r e n c e  curves p i c t u r e d  a r e  v e r t i c a l l y  p a r a l l e l  throughout.  This  

l a s t  s t a t emen t  imp l i e s  t h a t  v e r t i c a l  d i s t a n c e s  i n  t h e  c e n t r e  o f  t h e  

diagram can always be t r a n s l a t e d  t o  d i s t a n c e s  on t h e  v e r t i c a l  a x i s .  

Using Figure  11, t h e  fou r  consumer's s u r p l u s  measures can be pic-  

t o r i a l l y  i l l u s t r a t e d .  Marsha l l ' s  consumer's s u r p l u s  measures a r e  C t o  

D by  d e f i n i t i o n  and Y t o  Y 2  by e x t r a p o l a t i o n . 8  The d i s t ance  from C 
0 

t o  D may be expla ined  a s  fol lows.  

The consumer s t a r t s  o u t  w i t h  OY income and no t e a  on i n d i f f e r -  0 

ence curve I1. In  o r d e r  t o  maximize h i s  u t i l i t y  the consumer t r ades  

money f o r  t e a  u n t i l  he reaches p o i n t  C which i s  t a n g e n t i a l  t o  i n d i f f e r -  

ence curve 12. The consumer has s p e n t  a  sum of money equal  t o  the  



v e r t i c a l  d i s t a n c e  EC f o r  t h e  q u a n t i t y  of t e a ,  . I f  t h e  i n d i v i d u a l  
T1 

was now allowed t o  keep T  bu t  he had t o  pay more, h i s  t o t a l  w i l l i ng -  1 

n e s s  t o  pay would be equa l  t o  E t o  D.  This  i s  an i n c r e a s e  of money 

p a i d  equa l  t o  t h e  d i s t a n c e  between C and D .  A t  D ,  t h e  consumer s t i l l  

h a s  T  q u a n t i t y  of t e a ,  and i s  on i n d i f f e r e n c e  curve I1. 
1 

Being on i n d i f f e r e n c e  curve  I i n d i c a t e s  t h a t  t h i s  person i s  1 

a s  wel l -off  having pa id  a  t o t a l  of E t o  D f o r  T1 a s  he  w a s  when he  

had OYo income and no t e a .  The consumer would n o t  be w i l l i n g  t o  

pay any more than t h e  t o t a l  of E t o  D. I f  t h e  i n d i v i d u a l  d i d  pay 

a  sum g r e a t e r  than E t o  D ,  t h i s  would l e a v e  t h e  consumer on an 

i n d i f f e r e n c e  curve below I1. Any i n d i f f e r e n c e  curve  l y i n g  t o  t h e  

l e f t  of  I on t h e  graph means t h a t  t h e  consumer h a s  less u t i l i t y  than 1 

on I1. I f  t h e  consumer i n s t e a d  pays a  sum g r e a t e r  than E  t o  C b u t  

less  than  E t o  D ,  he w i l l  s t i l l  be  b e t t e r  o f f  than when he  was a t  OYo 

on i n d i f f e r e n c e  curve I1. The d i s t a n c e  from C t o  D then  r e p r e s e n t s  

t h e  maximum i n c r e a s e  a  consumer would pay o u t  r a t h e r  t han  do wi thout  

t h e  q u a n t i t y  T1 of t e a .  This  then i s  one measure of  consumer's s u r p l u s .  

Although Marshal l  does n o t  d i s c u s s  a  second consumer's s u r p l u s  

measure d i r e c t l y ,  Henderson (1941, 119) d e r i v e s  and e x p l a i n s  a  

second measure,  Yo t o  Y2. I f  t h e  consumer was faced  w i t h  a  s i t u a t i o n  

where he must g ive  up a l l  r i g h t s  t o  purchase  t e a ,  h e  would want t o  

be  compensated t o  forego  t h i s  consumption. Following along i n d i f f e r -  

ence  curve I where t h e  consumer maximized u t i l i t y  a t  p o i n t  C ,  a 2 

p o i n t  of OYo i s  reached.  This  p o i n t  r e p r e s e n t s  a  s i t u a t i o n  where 

t h e  i n d i v i d u a l  no l onge r  has  any t e a  b u t  i s  on t h e  same i n d i f f e r e n c e  



curve  where h i s  u t i l i t y  was h ighes t .  The compensation r equ i r ed  

t hen  i s  equa l  t o  the  d i s t a n c e  between Yo and Y 2 .  I n  f a c t  t h e  consumer 

t hen  i s  a sk ing  f o r  E t o  C p l u s  Y Y He w i l l  i n  the  Marsha l l ian  
0 2 '  

s i t u a t i o n  only  r ece ive  E t o  C. The Y Y s u r p l u s  comes about  by t h e  
0 2 

consumer s t i l l  having t h e  commodity a v a i l a b l e  f o r  purchase " a f t e r  

deduc t ing  the  sum he  could s e t  f r e e  by g iv ing  i t  up" (Henderson, 

1941,  p. 119) .  

The d i s t a n c e s  YOYl and YOY2 r ep re sen t  Hicks '  measures of  

consumer's s u r p l u s .  Y Y r e p r e s e n t s  t h e  s u r p l u s  where an i n d i v i d u a l  0 1 

is  al lowed t o  cont inue  purchasing a good i n  whatever q u a n t i t i e s  he  

chooses  whi le  g iv ing  up a p o r t i o n  of h i s  income. I n  Marsha l l ' s  

f i r s t  measure of  consumer's s u r p l u s ,  t h e  consumer i s  forced  t o  

con t inue  consuming T The i n d i v i d u a l  i n  t h e  Hicksian case  w i l l  1 ' 

n o t  cont inue  consuming t h e  same q u a n t i t y  a s  he s t a r t e d  ou t  consuming 

u n l e s s  t h e  i n d i f f e r e n c e  curves a r e  v e r t i c a l l y  p a r a l l e l .  I n  Hicks'  

s i t u a t i o n  the  consumer aga in  s t a r t s  o u t  on i n d i f f e r e n c e  curve I 1 

w i t h  OYo income and no t ea .  The i n d i v i d u a l  moves t o  p o i n t  C on I2 

i n  o r d e r  t o  maximize h i s  s a t i s f a c t i o n .  Now assume a law is  passed 

which r e q u i r e s  a l i c e n s e  i n  o r d e r  t o  consume t e a .  The government 

w i l l  r ece ive  t h e  money from t h e  purchase of  t he  l i c e n s e ,  represen ted  

by t h e  d i s t a n c e  Y Y and t h e  consumer may buy whatever q u a n t i t y  o f  0 1' 

t e a  he  p r e f e r s .  A s  i n  t he  Marsha l l ian  ca se ,  assuming the  constancy 

of  t h e  marginal  u t i l i t y  o f  income, t h e  i n d i v i d u a l  would choose t o  

con t inue  consuming T q u a n t i t y  of  t e a  and maximize h i s  u t i l i t y  by 1 

b e i n g  a t  p o i n t  D on I (F igure  11 ) .  1 



- lla - 



- l l b  - 

I f  t h e  marginal  u t i l i t y  of income i s  n o t  c o n s t a n t ,  t hen  a 

s i t u a t i o n  a s  dep ic t ed  i n  F igure  I11 w i l l  occur .  I n  F igure  I11 t h e  

i n d i v i d u a l  beg ins  a t  p o i n t  C having T q u a n t i t y  of t e a .  I n  Marsha l l ' s  
1 

example t h e  consumer must con t inue  t o  consume T b u t  pays a  h igher  1 

p r i c e  f o r  t e a  (E t o  D ) .  The consumer w i l l  be a t  p o i n t  D on I bu t  1 

w i l l  n o t  be  maximizing h i s  s a t i s f a c t i o n .  

I n  o r d e r  t o  maximize h i s  u t i l i t y  i n  t h i s  l a s t  s i t u a t i o n ,  t h e  

consumer would be  a t  p o i n t  F where t h e  budget l i n e ,  Y1, i s  j u s t  tan- 

g e n t i a l  t o  I1. P o i n t  F r e p r e s e n t s  t h e  Hicks ian  s o l u t i o n  when t h e  

consumer pays a  l i c e n s e  f e e  bu t  chooses a  new l e v e l  of consumption, 

T2. Thi s  Hicks ian  s o l u t i o n ,  c a l l e d  t h e  compensating v a r i a t i o n ,  where 

t h e  marg ina l  u t i l i t y  of income i s  n o t  cons t an t  w i l l  always l i e  t o  t h e  

l e f t  of t h e  Marsha l l ian  p o i n t  (D)  a s  long  a s  t h e  good i n  ques t i on  i s  

n o t  a n  i n f e r i o r  good (Henderson, 1941, 118; Mishan, 1975, 417-8). 

The f i n a l  measure of consumer's s u r p l u s  i s  r ep re sen t ed  by t h e  

d i s t a n c e  Y Y (Mishan, 1975, 418) and i s  named t h e  equ iva l en t  var -  
0 2 

i a t i o n  of consumer's s u r p l u s .  I n  t h e  Hicks ian  formula t ion  t h i s  is 

compensation which must a c t u a l l y  be  pa id  t o  t h e  consumer i n  o r d e r  t o  

g e t  him t o  s t o p  consuming t h e  good. 

The equ iva l en t  v a r i a t i o n  r e p r e s e n t s  t h e  same d i s t a n c e  a s  t h e  

second Marsha l l ian  s u r p l u s  measure and has  a  s i m i l a r  exp lana t ion .  
, . 

A f t e r  a r r i v i n g  a t  p o i n t  C t h e  consumer w i l l  be i n d i f f e r e n t  between 

consuming T q u a n t i t y  of t e a  and be ing  a t  p o i n t  OY a s  bo th  C and Y2 1 2 

are on i n d i f f e r e n c e  curve  I A t  e i t h e r  p o i n t  t h e  consumer i s  2 ' 

e q u a l l y  w e l l  o f f .  The d i f f e r e n c e  i n  t h i s  measurement between t h e  



Hicks ian  case  and the  Marsha l l ian  ca se  i s  t h a t  i n  t h e  II icksian ca se  

Y Y i s  a c t u a l l y  paid t o  t h e  consumer whi le  i n  t h e  Marsha l l ian  ca se  0 2 

t h i s  sum i s  no t  paid t o  anyone. I n s t e a d  i n  Marsha l l ' s  example t h e  

consumer i s  all-owed t o  keep a l l  of h i s  income and t h e  oppor tun i ty  t o  

buy t h e  commodity. I n  t h i s  f i n a l  comparison i t  should be  noted t h a t  

t h e  Marsha l l ian  and Hicksian measures,  Y 0Y2 , a r e  equa l .  Only t h e  way 

i n d i v i d u a l s  a r e  compensated d i f f e r s  (Henderson, 1941, p. 119 ) .  

A r e l a t i o n s h i p  between t h e  f o u r  measures of  consumer's s u r p l u s  

e x i s t s  when t h e  marg ina l  u t i l i t y  of income i s  n o t  assumed f i x e d .  I f  

t h e  good be ing  r e f e r r e d  t o  i s  n o t  an i n f e r i o r  good, then t h e  YOY2 

measure w i l l  b e  g r e a t e r  than  t h e  YOY1. AS noted above YOYl i s  g r e a t e r  

t han  t h e  CD measure.' Y Y w i l l  be t h e  l a r g e s t  measure because of t h e  0 2 

way t h a t  d imin ish ing  marg ina l  u t i l i t y  of income a f f e c t s  t h e  i n d i f f e r -  

ence  curves .  

By examining t h e  compensating, equ iva l en t  and Marsha l l ian  con- 

sumer 's  s u r p l u s  measures,  i t  can be  shown how t h e  f o u r  measures a r e  r e l a t e d .  

The r e l a t i o n s h i p s  have been examined under cond i t i ons  of cons t an t  and 

non-constant marginal  u t i l i t y  of income. The i s s u e  now t o  be  examined 

is  what i s  t h e  magnitude of d i f f e r e n c e  between t h e s e  measures. 

Small  ve r sus  Large Variance i n  Consumer's Surp lus  Measures 

I n  a paper  t i t l e d  "Consumer's Su rp lus  and t h e  Compensating 

Var i a t i on" ,  Henderson (1941) s t a t e s  t h e  expected r e l a t i o n s h i p s  

between t h e  s u r p l u s  a s  fo l lows .  (Underl ining has  been added) .  

The s o l u t i o n  he re  sugges ted  i s  t h a t  t h e r e  a r e  four  
a l t e r n a t i v e  exp re s s ions  of t h e  consumer's s u r p l u s  



from which we have to  choose one i n  each p a r t i c u l a r  
case  according t o  t h e  problem wi th  which we a r e  
dea l ing .  The s o l u t i o n  c e r t a i n l y  has  t h e  disadvantage 
of i n t roduc ing  complexity i n t o  a  f i e l d  where i t  i s  of  
s i n g u l a r l y  l i t t l e  p r a c t i c a l  importance,  s i n c e  w e  s h a l l  
normally expec t  t he  f o u r  r e s u l t s  t o  l i e  so  c l o s e  
t o g e t h e r  t h a t  i t  would n o t  m a t t e r  which we chose and, 
i n  any ca se ,  when we use  t h e  concept w e  do s o  wi thout  
making any p r e t e n s i o n s  of accuracy (Henderson, 1941, 
121) . 

C l e a r l y ,  Henderson b e l i e v e s  t h a t  t h e  f o u r  measures w i l l  b e  c l o s e  

t o g e t h e r  and he  does s o  even though h e  does n o t  assume t h e  constancy 

o f  t h e  marginal  u t i l i t y  of  income. Also, t h e  changes Henderson makes 

i n  t h e  i n d i v i d u a l ' s  consumption a r e  l a r g e  and n o t  t h e  smal l  s h i f t s  

made i n  Marsha l l ' s  d i s cus s ion  which more r e a l i s t i c a l l y  allowed the  

marg ina l  u t i l i t y  o f  income t o  be assumed t o  remain cons t an t  (Marshal l ,  

1920, 103-4) . 
Before con t inu ing  on t o  a  d i s cus s ion  o f  what t h e  empi r i ca l  evidence 

shows the  r e l a t i o n s h i p  t o  be  between t h e  fou r  consumer' s s u r p l u s  expres-  

s ions ,  Henderson's reasoning  should  be  f u r t h e r  examined. 

Given a  consumer who has  an income, Y ,  and who i s  consuming many 

goods, i t  i s  p o s s i b l e  t o  e s t a b l i s h  and equa t e  r a t i o s  between t h e  mar- 

g i n a l  u t i l i t y  o f  t h e  goods and t h e  r e s p e c t i v e  p r i c e s .  This  g ives :  

The symbol A r e p r e s e n t s  t h e  number t o  which a l l  t h e  r a t i o s  must be 

equa l  i n c l u d i n g  the  r a t i o  f o r  money ( Y ) .  The above r e l a t i o n s h i p s  

e x i s t  f o r  t he  i n d i v i d u a l  u n l e s s  something occu r s  which upse t s  t h e  

ba lance .  One such d i s t u r b a n c e  could be a  p r i c e  change. 



I f  t h e  p r i c e  o f  A f a l l s  by one-half  and i f  B is  a c l o s e  sub- 

s t i t u t e  f o r  A ,  t h e  consumer w i l l  buy l e s s  o f  A and more o f  B. Th i s  

a l t e r i n g  o f  t h e  money s p e n t  on A and B w i l l  change t h e  r e l a t i o n s h i p s  

*A o f  -  MU^ 
and - such t h a t  t h e s e  r a t i o s  may n o t  e q u a l  A .  I n  t h i s  c a s e  

P~ B 
t h e n ,  a l l  t h e  r a t i o s  cou ld  be  e x p e c t e d  t o  change,  thus  a l t e r i n g  A .  

Henderson 's  p o i n t  is  d i f f e r e n t  from t h e  above e x p l a n a t i o n .  I n  

e f f e c t  Henderson i s  s a y i n g  t h a t  t h e r e  cou ld  be  at l e a s t  two c a s e s  

where A w i l l  n o t  change o r  i f  X does a l t e r ,  t h e  magnitude o f  change 

w i l l  b e  s o  s m a l l  as t o  cause  o n l y  a s l i g h t  d i v e r g e n c e  i n  t h e  two 

consumer 's  s u r p l u s  measures.  

The f i r s t  c a s e  i s  t h a t  o f  few s u b s t i t u t e s .  I f  a n  i n d i v i d u a l  

i s  f a c e d  w i t h  a  p r i c e  change f o r  good A and he  is  buying no,  o r  o n l y  

a few, c l o s e  s u b s t i t u t e s ,  then  t h e r e  w i l l  b e  o n l y  a  d i s t r i b u t i o n a l  

. e f f e c t .  The d i s t r i b u t i o n a l  e f f e c t  i m p l i e s  t h a t  t h e  r a t i o s  o f  t h e  

few c l o s e  s u b s t i t u t e s  w i l l  a l t e r  u n t i l  e q u a l i t y  is  a g a i n  reached  w i t h  

A .  I f  t h e r e  are no  c l o s e  s u b s t i t u t e s ,  t h e n  o n l y  t h e  r a t i o  o f  A w i l l  

change and i t  must e q u a l  A .  

The second c a s e  r e p r e s e n t s  a s i t u a t i o n  where many o r  a l l  o f  t h e  

goods a r e  c l o s e  s u b s t i t u t e s .  I n  t h i s  i n s t a n c e  a t e n  p e r c e n t  change i n  

t h e  p r i c e  o f  A w i l l  c a u s e  a  d i f f u s i o n  e f f e c t .  Th i s  d i f f u s i o n  e f f e c t  

means t h a t  i f  P  f a l l s  by t e n  p e r c e n t  a l l  t h e  r a t i o s  w i l l  change by 
A 

some s m a l l  amount. Th i s  means t h a t  A w i l l  a l s o  change by a  s m a l l  

f a c t o r .  I f  A changes by t h e  magnitude o f  s a y  one one-hundredth o f  a 

p e r c e n t  a f t e r  a l l  t h e  r a t i o s  have s t a b i l i z e d ,  then  t h i s  d i s r u p t i o n  

c o u l d  n o t  cause  a  l a r g e  d i f f e r e n c e  i n  consumer's  s u r p l u s  measures.  



A s  Henderson 's  l o g i c  a p p e a r s  t o  h o l d ,  t h e  problem now becomes 

one o f  d e t e r m i n i n g  why, when consumer's  s u r p l u s  i s  used e m p i r i c a l l y ,  

t h e  v a r i a n c e  between t h e  measures i s  s o  v a s t l y  d i f f e r e n t .  T h i s  

d i f f e r e n c e  is  p a r t i c u l a r l y  ev idenced  when comparing t h e  compensating 

and  e q u i v a l e n t  v a r i a t i o n s .  The n e x t  c h a p t e r  w i l l  s e t  o u t  n o t  o n l y  

t h e  r e s u l t s  o f  o l d e r  s t u d i e s  b u t  a l s o  t h o s e  o b t a i n e d  from a new 

e m p i r i c a l  s t u d y .  T h i s  w i l l  b e  done i n  o r d e r  t o  i l l u s t r a t e  t h a t  t h e  

v a r i a n c e  between t h e  consumer 's  s u r p l u s  measures i s  n o t  an  i s a l a t e d  

i n c i d e n t  b u t  r a t h e r  a widespread  phenomena. 



FOOTNOTES 

1 I n  r e a l i t y  no t  a l l  i n d i v i d u a l s  have t o  be b e t t e r  o f f .  The con- 

d i t i o n  which must hold is  t h a t  t h e  g a i n e r s  could compensate l o s e r s  and 

s t i l l  be  b e t t e r  o f f  than  be fo re  t h e  s i t u a t i o n  changed ( K r u t i l l a  and 

F i s h e r ,  1975, 28-9). 

2 The p r e s e n t  l i t e r a t u r e  u ses  a t  least t h r e e  d i f f e r e n t  terms t o  

mean approximately t h e  same th ing .  The terms a r e  consumer's s u r p l u s ,  

consumers' s u r p l u s  and consumer-surplus. The f i r s t  and second a r e  

used ambiguously t o  mean both  a n  i n d i v i d u a l  and a soc ieky  al though 

some w r i t e r s  a t tempt  t o  s e p a r a t e  t h e  terms (Hammack and Brown, 1974, 

26-9; Mishan, 1975, 25-54). The t h i r d  term, consumer-surplus, is 

used by Harberger (1971) i n  an  a t t empt  t o  avoid ambiguity b u t  i t  is 

n o t  c l e a r  from t h e  a r t i c l e  whether t h i s  purpose i s  accomplished. 

3 Aggregation does have i t s  p i t f a l l s  b u t  as a measure of b e n e f i t s ,  

consumer's s u r p l u s  is  t h e  b e s t  economists o f t e n  have t o  o f f e r  as 

suggested by Harberger  (19 71). 

4 Although t h i s  e s say  i s  n o t  d i r e c t l y  concerned wi th  t h e  problems 

involved i n  a t tempt ing  t o  aggrega te  consumer's s u r p l u s  va lues ,  i t  

should be noted t h a t  such a problem does e x i s t  (Harberger,  1971, 

787-9). This  e s say  is  an  a t t empt  t o  examine only  t h e  way consumer's 

s u r p l u s  i s  used i n  a p a r t i c u l a r  s e t t i n g  and does n o t  concern i t s e l f  

wi th  o t h e r  t h e o r e t i c a l  problems of t h i s  concept (Samuelson, 1942, 

75-8; W i l l i g ,  1976).  



5 Most economists ag ree  t h a t  t h e  f i r s t  d i s c u s s i o n  of consumer's 

s u r p l u s  appeared i n  Dupui t ' s  Annales des  Ponts  e t  Chaussees (1844). 

Marsha l l  though i s  c r e d i t e d  w i th  exp la in ing  and popu la r i z ing  t h e  

concept .  For a d e t a i l e d  h i s t o r i c a l  account  of u t i l i t y  t heo ry ,  s e e  

S t i g l e r  (1950). 

6 Marsha l l  assumed d imin ish ing  marginal  u t i l i t y  which h e  thought 

ensured downward s l o p i n g  demand curves.  This  cond i t i on  d i d  n o t  

prove t o  be  necessary  and s u f f i c i e n t  a s  Marsha l l  expected (Marshal l ,  

1920,  78-85; Hicks,  1939, 26-7). Hicks,  a l s o ,  thought  he had t h e  

necessary  and s u f f i c i e n t  cond i t i on  t o  ensu re  downward s l o p i n g  demand 

cu rves  by assuming d imin ish ing  marginal  r a t e s  of s u b s t i t u t i o n  

(Hicks,  1939, 32).  Hicks d i scovered  t h a t  t h i s  concept d i d  n o t  

ensu re  downward s lop ing  demand curves e i t h e r .  F i n a l l y ,  t h e  one 

.assumpt ion  Hicks made which gave downward s l o p i n g  demand curves  i n  

t h e  agg rega t e  was t h a t  t h e  good r ep re sen t ed  by t h e  curve was a 

normal good (Hicks,  1939, 35) .  This  means, according t o  Hicks,  

t h a t  a n e g a t i v e  income e f f e c t  w i l l  n o t  be  s o  l a r g e  a s  t o  outweigh 

t h e  s u b s t i t u t i o n  e f f e c t  and thereby  caus ing  a p o s i t i v e l y  s loped  

demand curve.  

7 Samuelson ( 1 9 4 7 , 9 9 ) u s e s t h e m a r g i n a l u t i l i t y o f m o n e y a n d  

t h e  marg ina l  u t i l i t y  of income in te rchangeably .  Samuelson, though, 

p r e f e r s  t h e  l a t t e r  of t h e s e  two terms because t h i s  term avo ids  t h e  

numeraire  problems. (For a f u r t h e r  d i s c u s s i o n  of problems w i t h  

ho ld ing  t h e  marg ina l  u t i l i t y  of income c o n s t a n t ,  see Samuelson, 

1942).  Mishan (1975, 417 foo tno te )  makes a s t r o n g  d i s t i n c t i o n  



between t h e  marginal  u t i l i t y  of money and income saying  t h a t  ho ld ing  

the  marginal  u t i l i t y  of money cons t an t  i s  n o t  t h e  same th ing  a s  

hold ing  r e a l  income cons t an t .  Real income, according t o  Mishan's 

i n t e r p r e t a t i o n  of Hicks, is what must be he ld  cons t an t .  Real income 

i s  he ld  cons t an t  i n  Hicks'  examples of compensating v a r i a t i o n s  by 

i n c r e a s i n g  o r  decreas ing  money income. Consequently, i n  t h i s  essay  

t h e  marginal  u t i l i t y  of income w i l l  b e  used t o  i n d i c a t e  what is  

he ld  cons t an t .  

8 Marshal l  d i d  n o t  s p e c i f i c a l l y  d i scuss  a  consumer's s u r p l u s  

measure of Y t o  Y2 b u t  Henderson (1941, 119) i l l u s t r a t e s  how t h i s  0 

measure can be deduced from Marsha l l ' s  w r i t i n g .  I n  Henderson's 

words, one can suggest  t h e  YO-Y2 consumer's s u r p l u s  measure as 

fo l lows  : 

Marshal l ,  h imse l f ,  d i d  n o t  need t o  t ake  t h i s  
cons ide ra t ion  i n t o  account s i n c e  he was oper- 
a t i n g  wi th  the  assumption of t h e  constancy 
of t h e  marginal  u t i l i t y  of money which i s  
s u f f i c i e n t  t o  ensu re  t h a t  t h e  two r e s u l t s  a r e  
t h e  same, b u t  when we abandon t h i s  assumption 
t h e  dua l  s o l u t i o n  i s  a s  r e l e v a n t  t o  t h e  
Marsha l l ian  consumer's s u r p l u s  a s  i t  i s  t o  t h e  
compensatory s o l u t i o n .  

9 It should be noted t h a t  t h i s  exp lana t ion  of which measure i s  

t h e  l a r g e s t  r e l i e s  heav i ly  on d iminish ing  marginal  u t i l i t y .  This  

exp lana t ion  of Y -Y > Y -Y > CD comes from the  s tandard  viewpoints  0 2 - 0  1- 

a s  expressed by Henderson and Pa t ink in .  

A c r i t i c i s m  of t h i s  exp lana t ion  d e a l s  w i th  nega t ive  c r o s s  

e f f e c t s .  For example : 

2 + 2PxPyMUXy + PxMLJyy < 0 



where P is  the  p r i c e  o f  good Y ,  PX i s  the  p r i c e  of  good X ,  Y MUXX i s  

the  r a t e  of change of  t h e  marginal  u t i l i t y  of  X w i th  r e s p e c t  t o  X ,  

MUW i s  t h e  r a t e  o f  change of  t h e  marginal  u t i l i t y  o f  Y w i t h  r e spec t  

t o  Y and MUXy is  t h e  r a t e  of change of  X w i t h  r e s p e c t  t o  Y .  Also 

MUXy i s  equa l  t o  MU 
YX'  

MUXX and MUyy > 0 and MXy < 0. I f  MUXy i s  

extremely n e g a t i v e ,  t h i s  cross-ef  f e c t  can cance l  o u t  t h e  p o s i t i v e  

MUXX and MUyy. I n  o r d e r  f o r  t h i s  MU t o  be. s u f f i c i e n t l y  nega t ive  XY 

t o  cance l  t h e  o t h e r  two t e r m s  o u t  impl ies  t h a t  t he  X and Y goods be  

e i t h e r  extreme s u b s t i t u t e s  o r  extreme compliments. Extreme s u b s t i t u t e s  

would mean t h a t  t h e  goods a r e  s o  c l o s e  i n  n a t u r e  a s  a c t u a l l y  t o  be 

t h e  same composite good. If t h e  two goods were extreme compliments 

such as l e f t  and r i g h t  shoes and only  t he  l e f t  shoe i s  s o l d ,  aga in  

5 could  be s u f f i c i e n t l y  n e g a t i v e  t o  cance l  o u t  t h e  p o s i t i v e  MU 
XX 

. and MUyy. Otherwise t h e  MUXy w i l l  n o t  be  s u f f i c i e n t l y  nega t ive  t o  

cause  t h i s  overwhelming of  MU and MUyy (Henderson and Quandt, 1971, XX 

31-9). 

Also, a s  mentioned b e f o r e  t h e  d i s c u s s i o n  of  which consumer's 

s u r p l u s  measures a r e  l a r g e s t  i s  based on the  u sua l  view found i n  t h e  

p r e s e n t l y  accepted  l i t e r a t u r e .  



CHAF'TER I11 

Two E m p i r i c a l  S t u d i e s  

I n  t h e  l a s t  c h a p t e r  t h e  n o t i o n  o f  consumer 's  s u r p l u s  and i t s  u s e  

a s  a measure of w e l f a r e  change was e x p l a i n e d  i n  g e n e r a l  terms.  The 

e x p l a n a t i o n  was d i s c u s s e d  w i t h  t h e  i n t e n t i o n  of examining how consumer 's  

s u r p l u s  i s  a p p l i e d  i n  economics.  The n e x t  p o i n t  t o  c o n s i d e r  w i l l  b e  

how consumer 's  s u r p l u s  i s  used i n  e m p i r i c a l  s t u d i e s .  These s t u d i e s  

o f f e r  a s p r i n g b o a r d  f o r  c o n t r a s t i n g  t h e  t h e o r e t i c a l  r e l a t i o n s h i p s  

between consumer 's  s u r p l u s  measures  and t h e  r e l a t i o n s h i p s  uncovered 

e m p i r i c a l l y .  I 

1 

Using t h e  H i c k s i a n  compensating and e q u i v a l e n t  v a r i a t i o n s ,  t h e  d i s -  I I 

c u s s i o n  w i l l  f i r s t  o u t l i n e  a p r e v i o u s l y  r e p o r t e d  s t u d y  (Hamrnack and Brown, 

19 74) which i n d i c a t e s  t h a t  t h e s e  two consumer's  s u r p l u s  measures have an 
, 

u n p r e d i c t e d  r e l a t i o n s h i p .  I n  o r d e r  t o  v e r i f y  Hammack and Brown's 

r e s u l t s ,  a second more r e c e n t  s t u d y  i s  a l s o  r e p o r t e d .  The v e r i f i c a t i o n  

o f  t h e  Hammack and Brown f i n d i n g s  w i l l  s e r v e  a s  t h e  l a u n c h i n g  p o i n t  

f o r  c a u s a l  e x p l a n a t i o n s  of t h e  d i v e r g e n c e  between t h e  t h e o r e t i c a l  and 

t h e  e m p i r i c a l  consumer 's  s u r p l u s  r e l a t i o n s h i p s .  

E m p i r i c a l  S t u d i e s  and Consumer's S u r p l u s  

In  1969 a  s t u d y  o f  wa te r fowl  h u n t e r s  was under taken  i n  o r d e r  t o  

p roduce  a v a l u a t i o n  o f  wa te r fowl  and w e t l a n d s  (Hammack and Brown, 

1974,  1). The v a l u a t i o n  was t o  b e  used i n  d e c i s i o n s  r e l a t i n g  t o  t h e  

c r e a t i o n  of new w e t l a n d s  o r  t h e  d r a i n i n g  o f  e x i s t i n g  w e t l a n d s .  These 



d e c i s i o n s  were t o  be  made based on t h e  v a l u a t i o n  of  waterfowl a s  repre-  

s e n t e d  by the  demand f o r  t h e  use o f  t h e  resource  and on an  e s t ima ted  

b i o l o g i c a l  supply func t ion .  The v a l u a t i o n  o r  demand p r e s e n t a t i o n  was 

t h e  s i d e  o f  t h e  model which d e a l t  w i th  consumer's s u r p l u s  and, t h e r e f o r e ,  

i s  t h e  s i d e  examined he re .  

The v a l u a t i o n  o f  waterfowl was based on a  survey technique which 

asked many ques t i ons  about the  respondent ' s  socio-economic cha rac t e r -  

i s t ics  and hunt ing  h a b i t s .  The q u e s t i o n s  on t h e  survey which were 

i n t ended  t o  be  used i n  measuring b e n e f i t s  were: 

Quest ion 6: "What i s  the  s m a l l e s t  amount you th ink  you 
would t ake  t o  g ive  up your r i g h t  t o  hunt  waterfowl f o r  
a season?" 

Quest ion 8: "About how much g r e a t e r  do you t h i n k  your  
c o s t s  would have had t o  have been b e f o r e  you would have 
dec ided  n o t  t o  have gone hun t ing  a t  a l l  dur ing  t h a t  
season?" (Hammack and Brown, (19 74) , 91-2) . 

I n  the . i r  d i s cus s ion ,  Hammack and Brown c a l l  Quest ion 6  the  

"wi l l i ngnes s  t o  s e l l "  and Quest ion 8 the  "wi l l i ngnes s  t o  pay" (Hammack 

and Brown, 1974, 6-7). The answers given t o  t he se  two ques t i ons  were 

I 
then taken t o  be  t he  two Hicks ian  measures o f  consumer's su rp lus .  

The w i l l i n g n e s s  t o  s e l l  (Question 6) i s  assumed t o  be  t h e  equi-  

v a l e n t  v a r i a t i o n  i n d i c a t e d  a s  YOY2 on F igures  I1 and I11 i n  Chapter 11. 

This  e q u i v a l e n t  v a r i a t i o n  r ep re  sen ts the  compensation r equ i r ed  t o  

remove a  resource  o r  a  good from the  market and thus ,  from an i n d i v i -  

d u a l ' s  consump t i o n  bundle.  

The compensating v a r i a t i o n  (Hicks,  1939, 40) i s  taken t o  be  t he  

e q u i v a l e n t  of  t he  w i l l i n g n e s s  t o  pay va lue .  This  measure of consumer's 



s u r p l u s  i s  t h e  e x t r a  amount a n  i n d i v i d u a l  would pay i n  o r d e r  t o  con- 

t i n u e  consuming a  good r a t h e r  t h a n  do w i t h o u t  i t .  I n  F i g u r e s  I1 and 

I11 i n  Chap te r  I1 t h e  compensating v a r i a t i o n  i s  i n d i c a t e d  by t h e  

d i s t a n c e  Y Y 0 1' 

Although Henderson d i s c u s s e s  f o u r  consumer's  s u r p l u s e s ,  Hammack 

and Brown a r e  t a l k i n g  abou t  o n l y  two of  t h e s e  e x p r e s s i o n s .  Henderson 

(1941, 121)  e x p e c t s  a l l  f o u r  measures  t o  l i e  c l o s e  t o g e t h e r .  I f  t h i s  

comment i s  t r u e  f o r  f o u r  measurements,  t h e n  one can  e x p e c t  t h a t  any 

two o f  t h e  measures  w i l l  a l s o  b e  c l o s e  t o g e t h e r .  Consequent ly ,  t h e r e  

s h o u l d  b e  no r e a s o n  why Hammack and Brown's u s e  o f  o n l y  two of t h e  

measures  shou ld  c a u s e  any d i s t r e s s .  

Knowing t h a t  ~ e n d e r s o n ' s  (1941, 21) t h e o r e t i c a l  d i s c u s s i o n  p r e d i c t s  

o n l y  a s m a l l  d i f f e r e n c e  between consumer 's  s u r p l u s  measures ,  Hammack 

, and Brown's r e s u l t s  need c l o s e  examina t ion .  A f t e r  d ropp ing  ex t remely  

h i g h  v a l u e s  and "not w i l l i n g  t o  s e l l "  r e s p o n s e s  from t h e i r  su rvey  d a t a ,  

t h e  sample  s i z e  o f  1 , 5 1 1  y i e l d e d  a mean v a l u e  f o r  t h e  w i l l i n g n e s s  t o  s e l l  

( e q u i v a l e n t  v a r i a t i o n )  o f  $1,044 (Hammack and Brown, 1974,  2 6 ) .  I n  c o n t r a s t  

t h e  mean v a l u e  o f  t h e  w i l l i n g n e s s  t o  pay q u e s t i o n  was $247. T h i s  

means t h a t  t h e  e q u i v a l e n t  v a r i a t i o n  was j u s t  o v e r  f o u r  t i m e s  a s  l a r g e  

as t h e  compensat ing measure.  Such a v a r i a n c e  between answers  cannot  

be  d e s c r i b e d  i n  any way a s  "c lose" .  

Hammack and Brown do n o t  p u r s u e  a v i g o r o u s  e x p l a n a t i o n  o f  t h e  

d i f f e r e n c e  between t h e  two consumer's  s u r p l u s  measures .  I n s t e a d ,  

Hammack and Brown, by c l a i m i n g  t h a t  t h e  p r o p e r t y  r i g h t s  were  most 

r e a l i s t i c a l l y  a s s i g n e d  by t h e  w i l l i n g n e s s  t o  pay q u e s t i o n  and t h a t  



t h e  responses  t o  t h e  w i l l i n g n e s s  t o  s e l l  query were " too  emotionally '  

b iased" ,  decided t o  use on ly  t he  compensating v a r i a t i o n  a s  a  consumer's 

s u r p l u s  measure (Hammack and Brown, 19 74, 26-7) . 
\ 

A f t e r  de te rmin ing  which measure of  consumer's s u r p l u s  t o  employ, 

Hammack and Brown s e t  up t h e  model f o r  waterfowl e v a l u a t i o n .  Such a 

model would p o i n t  o u t  t h e  de te rminants  and importance of  t h e  f a c t o r s  

r e s p o n s i b l e  f o r  v a r i a t i o n s  i n  t he  w i l l i n g n e s s  t o  pay among d i f f e r e n t  

i n d i v i d u a l s .  This  model was V = V(Y, U,  D / Z ,  Z) where t h e  consumer's 

s u r p l u s  measure i s  r ep re sen t ed  by V .  The exogenous v a r i a b l e s  a r e  an 

income measure ( Y ) ,  a  measure o f  t a s t e  (U), one h u n t e r ' s  d a i l y  bagged 

water fowl  (D/Z) and the  number of  days t h e  respondent  hunted i n  one 

season  (Z) (Hammack and Brown, 1974, 2 3 )  . 
The ques t i ons  on the  survey were designed t o  g a t h e r  some measure 

o f  each  o f  t h e s e  v a r i a b l e s .  A s  po in t ed  o u t  e a r l i e r  t h e  consumer's su r -  

p l u s  measure, (V) , was w i l l i n g n e s s  t o  pay. The obse rva t ions  o f  Y ,  D 

and Z came d i r e c t l y  from answers t o  survey ques t i ons  asked. The gene ra l  

measure o f  t a s t e ,  (U), was r ep l aced  by (E).  (E) was taken t o  be  t h e  

responses  t o  a  q u e s t i o n  r ega rd ing  t h e  i n d i v i d u a l ' s  average c o s t  f o r  

hun t ing  i n c u r r e d  p e r  season.  This  replacement was made on t h e  assumption 

t h a t  t h e  more a r d e n t  t h e  hun te r ,  t h e  more h e  w i l l  spend. 

The model was run i n  t h r e e  forms, t o t a l  l oga r i t hmic ,  r e c i p r o c a l  and 

semi- logar i  thmic t ransformat ions .  The b e s t  r e s u l t s 2  were ob t a ined  us ing  

t h e  t o t a l  l o g a r i t h m i c  t r ans fo rma t ion  whi le  t h e  poo re s t  f i t  came from the  

r e c i p r o c a l  func t ion .  The b e s t  equa t ion  form and f i t  a r e  reproduced he re :  

1nV = 1.44  -I- 0.466 1nY + 0.168 I n s  + 0.141  1nE + 0.308 l n D / ~  
( t -va lues)  (8.7) (4.5) (5.3) (7.0) 



-2 2  K = 0.222, S = 1.70 ,  n  = 1511 (Hammack and Brown, 1974, 2 8 ) .  

An independent  v a r i a b l e  (S) was added t o  t h e  model. This  v a r i a b l e  re-  

p r e sen t ed  t h e  t o t a l  number of  seasons  an i n d i v i d u a l  had hunted which was 

expec ted  t o  e x e r t  a  p o s i t i v e  e f f e c t  on w i l l i n g n e s s  t o  pay because of  t he  

g r e a t e r  a p p r e c i a t i o n  and awareness of  t h e  va lue  o f f e r e d  by the  oppor tun i ty .  

The au tho r s  a l s o  n o t e  t h a t  o t h e r  independent v a r i a b l e s  were 

t e s t e d .  These v a r i a b l e s ,  t e s t e d  i n  dummy v a r i a b l e  form, were l e v e l  

o f  educa t ion ,  whether  o r  n o t  t h e  h u n t e r s  pa id  t o  hunt  on p r i v a t e  

l a n d ,  s t a t e  o f  r e s idence  and response  t o  f i r s t  mai l ing .  A l l  t h e s e  

v a r i a b l e s  were r e j e c t e d  because of  i n s i g n i f i c a n t  t -values  (Hammack 

and Brown, 1974, 30) . 
Those v a r i a b l e s  used by Hammack and Brown i n  t h e  b e s t  r eg re s s ion ,  

reproduced above, a l l  had p o s i t i v e  c o e f f i c i e n t s .  Th i s  is  a  reasonable  

r e s u l t  when t h e  r e l a t i o n s h i p  o f  w i l l i n g n e s s  t o  pay to  each o f  t h e  

independent  v a r i a b l e s  i s  examined s e p a r a t e l y .  

I f  income i n c r e a s e s ,  i t  i s  reasonable  f o r  t h e  i n d i v i d u a l  t o  be 

w i l l i n g  t o  pay more f o r  t h e  r i g h t  t o  hunt .  Th i s  reasoning  c a r r i e s  

over  t o  t h e  r e l a t i o n s h i p  between w i l l i n g n e s s  t o  pay and t h e  average 

c o s t .  

The p o s i t i v e  c o e f f i c i e n t s  a s s o c i a t e d  w i t h  t h e  number of  seasons 

hunted,  t h e  number of  days hunted p e r  season and t h e  number of bagged 

water fowl  p e r  season  a r e  exp la ined  a s  fo l lows .  I n d i v i d u a l s  u sua l ly  

do n o t  spend t h e i r  l e i s u r e  time i n  a c t i v i t i e s  such as  hunt ing  i f  they 

a r e  n o t  w i l l i n g  t o  pay f o r  t h e  a c t i v i t y .  Payment, however, does n o t  

always imply a  monetary f ee .  Here, p a r t  of t h e  payment f o r  hunt ing  



i s  t h e  oppor tun i ty  c o s t  of p a r t i c i p a t i n g  evidenced i n  t h e  days hunted 

p e r  season  and t h e  t o t a l  seasons  hunted. 

F i n a l l y ,  i f  t he  hun te r  i s  good a t  bagging waterfowl o r  t h e r e  i s  a  

p l e n t i f u l  supply of  game t o  a s s u r e  g r e a t e r  succes s ,  then t h e  hun te r  

shou ld  reasonably  be w i l l i n g  t o  pay more f o r  t h e  oppor tun i ty  t o  cont inue  

hunt ing .  For l e i s u r e  a c t i v i t i e s  t h i s  r e l a t i o n s h i p  can be  expected t o  

be  p o s i t i v e  a s  long  a s  t h e  a c t i v i t y  i s  n o t  an i n f e r i o r  good. 

Hammack and Brown a s  no t ed  chose t o  i gno re  t h e  w i l l i n g n e s s  t o  s e l l  

consumer's s u r p l u s  exp re s s ion  because i t s  va lue  was "b iased  by the  

emotions o f  those  surveyedu (19 74, 26-7). Although igno r ing  t h e  w i l l i n g -  

n e s s  t o  s e l l  va lues  because o f  a s s i g n i n g  e x p l i c i t  p rope r ty  r i g h t s  i s  

v a l i d ,  t h e  i d e a  of  i gno r ing  t h i s  measure on t h e  b a s i s  t h a t  i t  i s  answered 

too emot iona l ly  seems t o  be  a  mistake.  When viewed a s  a  v a l i d  measure 

. of  consumer's s u r p l u s ,  one wonders how Hammack and Brown know t h a t  i t  

i s  answered only  emotional ly .  By n o t  running r e g r e s s i o n s  and tests on 

t h i s  measure, no knowledge of  what can ( o r  could) cause t he  extreme 

answers i s  found. 

Having new d a t a  a v a i l a b l e  n o t  on ly  o f f e r e d  t h e  oppor tun i ty  t o  

v e r i f y  t h e  Hammack and Brown r e s u l t s  b u t  a l s o  o f f e r e d  t h e  oppor tun i ty  

t o  examine t h e  e q u i v a l e n t  consumer's s u r p l u s  v a r i a t i o n  (w i l l i ngnes s  

t o  s e l l ) .  The fo l lowing  s e c t i o n  o u t l i n e s  t h e  new s tudy  and procedures  

used. 

Environment Canada's S ~ o r t  F i sh ing  Survev 

I n  1975 Environment Canada, F i s h e r i e s  and Marine Se rv i ce ,  

under  t h e  d i r e c t i o n  o f  Wil l iam F. S i n c l a i r  conducted a  survey on 
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s p o r t  f i s h i n g  i n  no r the rn  B r i t i s h  Columbia. The survey was conducted i n  

o r d e r  t o  measure t h e  economic importance of f i s h i n g  t o  t he  popula t ion  of 

t he  Yellowhead, B.C.  , region -- an a r e a  of B .  C.  from Pr ince  Rupert to  

P r i n c e  George. 

The survey was o r i g i n a l l y  mailed i n  Apr i l ,  1975, t o  a  sample of 

v a l i d  1974 f i s h i n g  l i c e n s e  ho lde r s .  The surveys ,  follow-up l e t t e r s ,  

Environment Canada d a t a  codes and two t a b l e s  i l l u s t r a t i n g  t h e  usage of 

t h e  d a t a  by t h e  government agency a r e  reproduced i n  Appendix A. When 

t h e  m a i l  surveys  were r e tu rned ,  a l l  t hosecon ta in ing  a telephone number 

were con tac t ed  by phone. 

The mai l  survey  produced 2,140 usable  responses.  Of the  2,140, 

9 5 0  w e r e  contacted a  second time. Table I ,  a  condensat ion of  t h e  two 

government t a b l e s  found i n  Appendix A, i l l u s t r a t e s  t h e  t o t a l  surveys  

i n  terms of  percentages of (1) t o t a l  l i c e n s e  ho lde r s  and (2) surveys 

completed and r e  turned. 3 

Before proceeding t o  a  d i scuss ion  of  t he  r eg re s s ion  model, one 

s imple  s t a t i s t i c a l  comparison should be made between the  Hammack and 

Brown d a t a  and t h e  f i s h i n g  survey d a t a .  I n  t h e  Hammack and Brown survey 

t h e  mean va lues  f o r  t he  compensating and equ iva l en t  v a r i a t i o n s  were $247 

and $1,044 r e s p e c t i v e l y  (Hammack and Brown, 1974, 26) .  The mean va lues  

f o r  t hese  two consumer's s u r p l u s  measures c a l c u l a t e d  from t h e  f i s h i n g  

d a t a  a r e  $55 f o r  the  compensating v a r i a t i o n  and $24,382 f o r  the equi- 

va len  t v a r i a t i o n .  

Although t h e  f i s h i n g  d a t a  has  va lues  which have a l a r g e r  va r i ance ,  

the e q u i v a l e n t  v a r i a t i o n  i n  t h e  hunt ing  d a t a  was ad jus t ed  t o  exclude 

extremely l a r g e  answers whi le  t h e  f i s h i n g  d a t a  was n o t  so  ad jus t ed .  



TABLE I1 

Var i ab l e s  Se l ec t ed  f o r  Regressions 

Name of  Var i ab l e  Model Name 

Region (D) * 
I d e n t i f i c a t i o n  Number 

T o t a l  Anglers  i n  Family 

Age o f  Household Head (D) 

Sex o f  Household Head (D) 

Number o f  Days Fished by Household 
Members i n  1974 

Occupat ion of  Household Head (D) 

Gross Annual Income o f  Household 

Years Resided i n  Yellowhead 

Days Normally Fished p e r  Year i n  
Yellowhead 

Days F ished  i n  1974 i n  Yellowhead 

P r e f e r r e d  Type of  F i sh ing  (D) 

Days F ished  a t  F i r s t  F a v o r i t e  
Loca t ion  

RD1 t h r u  RD5 

IDNBR' 

TOTANG 

DAGEl t h r u  DAGE8 

DSEX 

O C C l  t h r u  OCC9 

INCOME 

D N r n  

DF 74Y 

PTYFl t h r u  PTYF4 

DFI ST 

Mai l ing  Responded t o  by Household (D) MAIL1 t h r u  MAIL9 

Compensation Require t o  Forego Usage 
of  F i r s t  F a v o r i t e  F i sh ing  Loca t ion  COW R 

Average Cost p e r  Day f o r  F i r s t  F a v o r i t e  
F i s h i n g  Loca t ion  AVCPD 

Wi l l i ngnes s  t o  Pay f o r  F i r s t  F a v o r i t e  
F i s h i n g  Loca t ion  WILLPA 

Actua l  Loca t ion  of Residence REGID' 

* (D) denotes  dummy v a r i a b l e  

1 
Used on ly  f o r  i d e n t i f i c a t i o n  purposes  



Since  the  two s e t s  o f  d a t a  were n o t  handled i n  t he  same manner, i t  i s  

i n t e r e s t i n g  t o  no t e  t he  medians and the  modes from t h e  f i s h i n g  survey.  

The median and mode f o r  t h e  w i l l i n g n e s s  t o  pay, t h e  compensating va lue ,  

w e r e  $35 and $50. The w i l l i n g n e s s  t o  s e l l  had a median o f  $700 and a 

mode of  $1,000. C l e a r l y ,  what i s  i l l u s t r a t e d  by these  va lues  i s  t h a t  

t h e  d i f f e r e n t i a l  between answers is  very  l a r g e  no m a t t e r  which s t a t -  

i s t i c  i s  chosen a s  an e v a l u a t o r .  

S ince  t h e  model used i n  t h i s  paper  was t o  be a rough approximation 

o f  t h e  Harnmack and Brown formula t ion ,  v a r i a b l e s  had t o  be  s i n g l e d  o u t  

as u s e f u l .  The v a r i a b l e  l i s t  and t h e  computer v a r i a b l e  code names a r e  

reproduced i n  Table 11. 

Var i ab l e s  which were determined t o  be  c l o s e  approximations t o  t h e  

v a r i a b l e s  i n  t h e  Hammack and Brown work were: (1) number of  days f i s h e d  

b y  household members i n  19 74, (2) g ros s  annual  income of  household, 

(3)  days normally f i s h e d  p e r  y e a r  i n  t h e  Yellowhead r eg ion ,  (4) days 

f i s h e d  i n  1974 i n  Yellowhead, (5) compensation r equ i r ed ,  (6) average 

f i s h i n g  r e l a t e d  expend i tu re s  pe r  day o f  f i s h i n g  and (7) w i l l i n g n e s s  t o  

Pay 

A second set  o f  v a r i a b l e s  was chosen and t e s t e d  even though 

Hammack and Brown had found them t o  be  i n s i g n i f i c a n t .  These v a r i a b l e s  

a r e :  (1) t h e  mai l ing  responded t b  and (2)' t he  a r e a  of res idence .  

F i n a l l y ,  a t h i r d  type of v a r i a b l e  was s e l e c t e d .  Th i s  t h i r d  type 

w a s  n o t  used by Hammack and Brown b u t  was suspec t ed  t o  have an e f f e c t  

on t h e  respondents  ' consumer's s u r p l u s  measures. These v a r i a b l e s  were : 

(1) t o t a l  a n g l e r s  p e r  fami ly ,  (2) age o f  household head, (3 )  s e x  of  

household head, (4) occupat ion  o f  household head, (5) y e a r s  r e s ided  i n  

Yellowhead, (6)  p r e f e r r e d  type o f  f i s h i n g  and ( 7 )  days f i s h e d  a t  f i r s t  
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f a v o r i t e  l o c a t  ion .  These v a r i a b l e s  were chosen because they may char- 

a c t e r i z e  o r  r e f l e c t  on t h e  respondent ' s  l i f e s t y l e  and mi r ro r  d i f f e r e n c e s  

i n  t h e  va lues  a s s o c i a t e d  w i t h  f i s h i n g  o p p o r t u n i t i e s .  Therefore ,  a l though 

such v a r i a b l e s  a r e  n o t  commonly found i n  r e g r e s s i o n  models, i t  i s  plaus-  

i b l e  t h a t  they may i n f l u e n c e  an  i n d i v i d u a l ' s  answers t o  t h e  w i l l i n g n e s s  

t o  pay and/or  compensation r equ i r ed  ques t i ons .  

A f t e r  matching t h e  te lephone and mai l  surveys ,  944 surveys  were 

a v a i l a b l e  f o r  s o r t i n g  on miss ing  d a t a .  This  s o r t i n g  procedure l e f t  a  

sample s i z e  of  785 f o r  t h e  r eg re s s ions .  

Most of  t h e  v a r i a b l e s  l i s t e d  i n  Table  I1 have se l f - exp lana to ry  names. 

The v a r i a b l e s  though which were used i n  dummy v a r i a b l e  form need f u r t h e r  

c l a r i f i c a t i o n .  This  c l a r i f i c a t i o n  and s p e c i f i c a t i o n  appears  i n  Table 111. 

The dummy v a r i a b l e s  a r e  d i s c r e t e  r a t h e r  than cont inuous ly  q u a n t i f i a b l e ,  b u t  

n e v e r t h e l e s s  may have a  b e a r i n g  upon exp la in ing  t h e  dependent v a r i a b l e .  

In  o r d e r  t o  understand t h e  r e l a t i o n s h i p  of independent t o  dependent 

v a r i a b l e s ,  i t  i s  neces sa ry  t o  sugges t  how t h e  two types  o f  v a r i a b l e s  a r e  

r e l a t e d .  The two dependent v a r i a b l e s  were compensation r equ i r ed  and 

w i l l i n g n e s s  t o  pay. The w i l l i n g n e s s  t o  pay r e l a t i o n s h i p s  were p r i m a r i l y  

p o s t u l a t e d  on t h e  b a s i s  of  Hammack and Brown's r e g r e s s i o n s .  

A s  no o t h e r  s tudy  was l o c a t e d  which at tempted t o  use t he  e q u i v a l e n t  

v a r i a t i o n  i n  r e g r e s s i o n s ,  i t s  r e l a t i o n s h i p  t o  t he  dependent v a r i a b l e s  was 

a  matter of s p e c u l a t i o n .  Therefore ,  i t  was assumed t h a t  most v a r i a b l e s  

would r e l a t e  t o  compensation r equ i r ed  i n  t he  same way they r e l a t e d  t o  

w i l l i n g n e s s  t o  pay. 

I n  the  Hammack and Brown equa t ion ,  reproduced e a r l i e r ,  t h e  independent  

v a r i a b l e s  had p o s i t i v e  r e l a t i o n s h i p s  wi th  w i l l i n g n e s s  t o  pay. Va r i ab l e s  

i n  t h e  f i s h i n g  s tudy  which a r e  c l o s e  approximations t o  t he  Hammack and 



Brown v a r i a b l e s  a r e  income, t h e  average c o s t  p e r  day, and t h e  number of  

days f i s h e d  i n  Yellowhead i n  1974. There were no c l o s e  s u b s t i t u t e s  i n  

t h e  f i s h i n g  survey d a t a  f o r  t h e  hun t ing  survey  v a r i a b l e  of  t he  bagged 

waterfowl p e r  day and t h e  number o f  seasons  hunted.  

The expected r e l a t i o n s h i p s  between t h e  independent v a r i a b l e s  and t h e  

dependent v a r i a b l e  were a s  fol lows.  The age v a r i a b l e  was expected t o  

have bo th  nega t ive  and p o s i t i v e  s i g n s  depending on t h e  age ca tegory .  The 

o l d e r  c a t e g o r i e s  such a s  40-49 y e a r s  t o  70 y e a r s  and ove r  were suspec ted  

t o  have p o s i t i v e  s i g n s .  The o t h e r  c a t e g o r i e s  could have e i t h e r  s i g n  and 

t h e r e  was no i n d i c a t i o n  b e f o r e  running t h e  r e g r e s s i o n s  a s  t o  what t he  

s i g n s  would be .  

The cont inuous ,  independent  v a r i a b l e s  were expected t o  have p o s i t i v e  

c o e f f i c i e n t s  e s p e c i a l l y  a s  t h e  numbers became l a r g e r .  These v a r i a b l e s  

were t h e  t o t a l  number of  a n g l e r s  p e r  household and t h e  number o f  days 

f i s h e d  by t h e  household. 

Only s p e c u l a t i o n s  could b e  made concerning the s i g n s  of t h e  co- 

e f f i c i e n t  o f  t h e  mai l  v a r i a b l e .  This  v a r i a b l e  was added b a s i c a l l y  i n  

o r d e r  t o  t e s t  whether  those  who responded f i r s t  gave h i g h e r  o r  lower 

answers t o  t h e  w i l l i n g n e s s  t o  pay and compensation r equ i r ed  ques t i ons .  

Having decided upon t h e  v a r i a b l e s  t o  be  used i n  t h e  r eg re s s ions  and 

t h e  hypothesized s i g n s  o f  t h e  c o e f f i c i e n t s ,  t h e  remainder of t h e  f i s h i n g  

s tudy  involved a t t empt ing  t o  reproduce the  Hamack and Brown model and 

r e g r e s s i o n  r e s u l t s .  The fo l lowing  s e c t i o n  d e s c r i b e s  t h e  d i f f e r e n t  

r e g r e s s i o n s  run and t h e  r e s u l t s .  

Regressions and Resu l t s  

A s  de sc r ibed  above t h e  Hammack and Brown model was t o  be used a s  

t he  s t a r t i n g  p o i n t  f o r  r e g r e s s i o n s  on t h e  f i s h i n g  survey da t a .  The 
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dependent v a r i a b l e s  i n  t h e  equat ions  were w i l l i n g n e s s  t o  pay and com- 

p e n s a t i o n  requi red .  The r eg res s ion  forms used were t h e  simple l i n e a r  

form, t h e  t o t a l  l oga r i t hmic  form, and t h e  semi-log forms. 

The r eg res s ion  r e s u l t s  a r e  of  i n t e r e s t  i n  comparing the  two s e t s  

of  answers .  The r e s u l t s  from only  the  b e s t  r eg re s s ion  runs a r e  pro- 

duced i n  Tables  I V  and V.  Not a l l  t h e  v a r i a b l e s  desc r ibed  i n  t h e  

p rev ious  s e c t i o n  a r e  l i s t e d  i n  t h e  two t a b l e s .  The v a r i a b l e s  excluded 

had l i t t l e  o r  no s i g n i f i c a n c e  i n  exp la in ing  the  v a r i a t i o n s  i n  t h e  depend- 

-2 
e n t  v a r i a b l e s .  Where v a r i a b l e s  added l i t t l e  t o  t h e  R - and had i n s i g n i -  

f i c a n t  t -values ( l e s s  than 1 .65) ,  t hese  were dropped.5 The r e s u l t s  i n  

Tables  I V  and V show t h a t  t h e  t o t a l  l oga r i t hmic  func t ions  and t h e  

p o s i t i v e  v a r i a b l e  s i g n s  of Hammack and Brown's r eg re s s ions  were v e r i f i e d  

i n  t h e  f i s h i n g  equat ions .  

In  t h e  f i s h i n g  r eg res s ions  t h e  average c o s t  f i g u r e  was based on a 

p e r  day b a s i s  whi le  the  hunt ing  r eg re s s ions  were based on a  seasonal  

b a s i s .  This  f a c t  should no t  t h e o r e t i c a l l y  a f f e c t  t he  r e s u l t s .  The 

major d i f f e r e n c e s  between t h e  b e s t  Hammack and Brown equat ion  and t h e  

b e s t  w i l l i n g n e s s  t o  pay equat ion  (8) a r e ,  f i r s t ,  d i f f e r e n t  v a r i a b l e s .  

There a r e  fewer v a r i a b l e s  i n  t h e  f i s h i n g  r eg res s ion .  

-2 
The second d i f f e r e n c e  i s  t h e  h ighe r  R i n  t h e  f i s h i n g  equa t ion .  

I n  p a r t  t h i s  i s  due t o  a  sma l l e r  sample s i z e  f o r  t h e  f i s h i n g  survey,  

n  = 785 a s  opposed t o  n  = 1511 f o r  the  hunt ing  survey. A s m a l l e r  

sample s i z e  causes l e s s  random v a r i a t i o n  than a  l a r g e r  s i z e .  

The t h i r d  d i f f e r e n c e  i s  i n  t h e  t -values.  The f i s h i n g  survey has 

a more s i g n i f i c a n t  t -value f o r  average c o s t  b u t  a  l e s s  s i g n i f i c a n t  

t -va lue  f o r  income. 



A f i n a l  d i f f e r e n c e  t o  no te  i s  i n  t h e  s t anda rd  e r r o r .  The s tandard  

e r r o r  i s  sma l l e r  i n  t h e  f i s h i n g  r eg res s ions  than i n  t h e  waterfowl valu- 

a t i o n  equat ions .  

Tables  I V  and V l i s t  t h e  simple c o r r e l a t i o n  between no t  only inde- 

pendent and dependent v a r i a b l e s ,  b u t  a l s o  t h e  c o r r e l a t i o n s  g r e a t e r  than 

+ .4000 between independent v a r i a b l e s .  This  i s  done w i t h  the  purpose of - 

examining how in te rdependent  t h e  independent v a r i a b l e s  a c t u a l l y  a r e .  

The Hammack and Brown work does n o t  n o t e  t he  c o r r e l a t i o n  between v a r i -  

a b l e s .  It would be of p a r t i c u l a r  i n t e r e s t  t o  s e e  i f  i n  t he  waterfowl 

equa t ions  whether t h e  w i l l i n g n e s s  t o  pay measure i s  a s  h igh ly  c o r r e l a t e d  

t o  t h e  average c o s t  f i g u r e  a s  i t  i s  i n  t h e  f i s h i n g  r e s u l t s .  

The compensation r equ i r ed  equat ions  tempt one t o  ignore  them. 

Ignor ing  the  r e s u l t s ,  however, would be a mistake. These r eg re s s ions  

show t h a t  compensation r equ i r ed  does n o t  appear  t o  be h igh ly  c o r r e l a t e d  

t o  any o f  t h e  independent v a r i a b l e s  . 
The imp l i ca t ion  can be made t h a t  t h e r e  must be o t h e r  exp lana t ions  

f o r  t he  w i l l i n g n e s s  t o  s e l l  answers. This  i s  e s p e c i a l l y  app l i cab le  

when i t  i s  n o t i c e d  t h a t  changing t h e  r eg re s s ion  form adds l i t t l e  t o  t h e  

-2 
R . The l a r g e s t  X* with  s i g n i f i c a n t  t -values i s  0.12. Th i s  i s  an 

-2 
i n c r e a s e  of 0.10 from t h e  f i r s t  equa t ion ' s  R of 0.02. Th i s  change may 

-2 
seem s i z e a b l e  except  when compared t o  an R i nc rease  from 0.38 t o  0.61 

f o r  t h e  w i l l i n g n e s s  t o  pay equat ions  when t h e  form i s  changed from 

l i n e a r  t o  a  t o t a l  l oga r i t hmic  func t ion .  

A f i n a l  s e t  of equat ions  w a s  attempted. This  s e t  of r eg re s s ions  

w a s  based on a  sugges t ion6  t h a t  consumer's s u r p l u s  r e p r e s e n t s  n e t  bene- 

f i t s  de r ived  by t h e  consumer. Harking back t o  Marsha l l ' s  explana t ion  



o f  consumer's s u r p l u s ,  t he  measure should be t h e  a r e a  below t h e  demand 

curve  less t h e  t o t a l  p r i c e  pa id  ( s ee  F igure  I i n  Chapter 11 ) .  

N o t  on ly  i s  t h i s  r e g r e s s i o n  t h e o r e t i c a l l y  appea l ing ,  i t  i s  a l s o  

i n t u i t i v e l y  appea l ing .  The i n d i v i d u a l s  answering t h e  survey may have 

i n t e r p r e t e d  t h e  q u e s t i o n  on w i l l i n g n e s s  t o  pay a s  t h e  t o t a l  sum of  

money they  would pay o u t .  A s  t h e  survey ques t i on  ( s ee  Appendix A) does 

n o t  s p e c i f i c a l l y  a sk  f o r  a va lue  n e t  of c o s t s ,  t h e  r e g r e s s i o n  a s . o u t -  

l i n e d  t h e r e f o r e  was reasonable .  

The c l o s e s t  r e p r e s e n t a t i o n  o f  t h e  p r i c e  w a s  t h e  average c o s t  pe r  

day. I f  w i l l i n g n e s s  t o  pay was n o t  n e t  of  c o s t s ,  then w i l l i n g n e s s  t o  

pay could  be  used a s  a s u b s t i t u t e  f o r  t h e  t o t a l  a r e a  below t h e  demand 

curve .  This  would l e a d  t o  an  equa t ion  w i t h  w i l l i n g n e s s  t o  pay less 

ave rage  cos t  p e r  day (WILAV) a s  t he  dependent v a r i a b l e .  

Two forms were run and the  s i n g l e  b e s t  r e s u l t s  o f  t he se  equa t ions  

are reproduced below. 

WILAV = 29.08 + 20.06 (RD1) + 12.91  ( R D ~ )  + 15.00 (RD3) 
( t -va lues)  (1.53) (0.96) (0.97) 

- 33.13 (OCC8) + 0.83 (INCOME) 
(-1.47) (2.33) 

-2 
R = 0.02, S tandard  e r r o r  = 66.41, n  = 785 

The above r e s u l t s  a r e  i n t e r e s t i n g  a l though somewhat d i s appo in t ing .  

-2 The major  i n d i c a t i o n  o f  what occur red  i s  t h e  R . The a d j u s t e d  co- 

-2 
e f f i c i e n t  o f  de t e rmina t ion  i s  low and i s  much l e s s  than R ' s  f o r  t he  



w i l l i n g n e s s  t o  pay equat ions .  The t -values a r e  n o t  very s i g n i f i c a n t  

excep t  f o r  occupat ions 1, 2, 3 ,  5 and 6 and income. 

There may be s e v e r a l  reasons why the  w i l l i n g n e s s  t o  pay l e s s  

average  c o s t  p e r  day r eg res s ions  a r e  i n s i g n i f i c a n t .  F i r s t ,  t h e r e  may 

be  c o s t s  such a s  queueing which a r e  no t  taken i n t o  a c ~ o u n t . ~  Second, 

t h e  w i l l i n g n e s s  t o  pay may a c t u a l l y  be n e t  of  c o s t s .  This  i s  suggested 

by t h e  coding s h e e t  i n  Appendix A b u t  on ly  180 respondents  a c t u a l l y  

s t a t e d  t h i s .  Given t h a t  605 respondents  d i d  n o t  s ay  t h a t  t h e  w i l l i n g n e s s  

t o  pay was n e t  of  c o s t s ,  i t  may be  concluded t h a t  t h e  i n d i v i d u a l s  i n  t h e  

t o t a l  sample d id  n o t  understand t h e  ques t ion .  I f  t h i s  i s  t h e  case ,  then 

t h i s  sample inc lud ing  t h e  180 responses o r  exc luding  those  same responses 

may n o t  b e  v a l i d .  

Seve ra l  conclusions can be  de r ived  from t h i s  chapter .  Wi l l ingness  

t o  pay is  very w e l l  expla ined  by t h e  v a r i a b l e s  t h a t  Hammack and Brown 

sugges t .  Also, t h e  f u n c t i o n a l  form of  t o t a l  logar i thms provides  t h e  

b e s t  f i t  f o r  w i l l i n g n e s s  t o  pay equat ions .  The compensation requi red ,  

e q u i v a l e n t  v a r i a t i o n ,  i s  n o t  expla ined  by any o f  the  v a r i a b l e s  t o  any 

s i g n i f i c a n t  degree.  The b e s t  f i t  f o r  t he  equ iva l en t  v a r i a t i o n  was a l s o  

t h e  t o t a l  l o g  form b u t  even t h i s  r e g r e s s i o n  had l i t t l e  explanatory 

a b i l i t y  . 
One conclusion which cannot be made i s  t h a t  t h e  two measures l i e  

c l o s e  toge the r .  A s  po in ted  o u t  above, t h e  means, medians and modes 

between the compensating and equ iva l en t  v a r i a t i o n s  of t h e  f i s h i n g  da t a  

a r e  very  l a r g e .  These d i f f e r e n c e s  f o r  the  means a r e  l a r g e r  than t h e  

Hammack and Brown r e s u l t  due t o  t h e  f a c t  t h a t  no observa t ions  were 

dropped. This ,  however, does n o t  exp la in  t h e  l a r g e  d i f f e r e n c e s  



between the  medians and t h e  modes. S ince  no reason has  been loca t ed  

which exp la ins  a l l  t he  v a r i a t i o n  between the  two measures, t h e  next  

c h a p t e r  w i l l  a t tempt  t o  o f f e r  v i a b l e  exp lana t ions  f o r  t h e  observed 

d i f f e r e n c e s .  



FOOTNOTES 

1 A s  P a t i n k i n  (1963, 88) p o i n t s  o u t ,  the  Marsha l l ian  consumer's 

s u r p l u s  cannot be  measured. 

-2 
2 "Best r e s u l t s "  he re  mean the h i g h e s t  R , the  l a r g e s t  t-values 

a s s o c i a t e d  w i t h  c o e f f i c i e n t s  and the  s m a l l e s t  s t anda rd  e r r o r .  

3 Table I i s  an i l l u s t r a t i o n  of  t he  way Environment Canada used 

t h e  da ta .  The government has  r e c e n t l y  publ i shed  i t s  s tudy  ( S i n c l a i r ,  

1976) . This  p u b l i c a t i o n  does n o t  d i scuss  t h e  l a r g e  var iance  between 

t h e  two consumer's s u r p l u s  measures. 

4 That i s  n o t  t o  s ay  t h a t  t h e  use of  t he  equ iva l en t  v a r i a t i o n  i s  

n e v e r  recommended i n  t h e  l i t e r a t u r e .  I n  f a c t ,  the  "wi l l ingness  to  

sell" i s  cons idered  a very l e g i t i m a t e  measure ( K r u t i l l a ,  e t .  a l . ,  

19 72 ; Mishan, 1976) . 
What was n o t  found a s  i n d i c a t e d  was an a c t u a l  s tudy which used 

t h e  equ iva l en t  measure i n  a  s e t  of r eg re s s ions .  

5 C e r t a i n  v a r i a b l e s  were given an e x t r a  s t a t i s t i c a l  t e s t  be fo re  

they  were d iscarded .  These v a r i a b l e s  were occupat ion,  age and region.  

The s t a t i s  t i c a l  t e s t  i s  one o u t l i n e d  by Maki (1971) . The t e s t  is  a  

p a r t i a l  F - t e s t  de f ined  a s :  

This  p a r t i a l  F - t e s t  was at tempted by tak ing  t h e  b e s t  r eg re s s ions  

f o r  both the  w i l l i n g n e s s  t o  pay and compensation requi red  equat ions  



and  t h e n  add ing  o n e  o f  t h e  t h r e e  v a r i a b l e s ,  o c c u p a t i o n ,  a g e  and 

r e g i o n .  None o f  t h e s e  v a r i a b l e s ,  even g i v e n  t h i s  s p e c i a l  test ,  

proved s t a t i s t i c a l l y  s i g n i f i c a n t  a t  a 5% l e v e l  of s i g n i f i c a n c e .  

The r e s u l t s  o f  t h e  tests are o u t l i n e d  i n  t h e  f o l l o w i n g  c h a r t .  

1. LCOMP = f(OCC1 - OCC8, LINCO, LDFlS, LAVCP)* 

P a r t i a l  F = ( . I3138  - . l2346)  (785-8-3-1) 1 0.88102 
( 1  - .13138)8 

C r i t i c a l  F is  1 . 7 7 ,  t h e r e f o r e  0.88102 < 1 .77  

2. LCOMP = f(RD1 - RD4, LINCO, LDFIS, LAVCP) * 

P a r t i a l  F = (. 12669 - . l2346)  (785-4-3-1) 1 0.71845 
( 1  - .12669)4 

C r i t i c a l  F is  2.385, t h e r e f o r e  0.71845 < 2.385 

3. LCOMP = f(DAGE2 - DAGE8, LINCO, LDFIS, LAVCP)* 

P a r t i a l  F = ( .I2959 - . l2346)  (785-7-3-1) A 0.77872 
( 1  - . l 2959)  7 

C r i t i c a l  F i s  1.805, t h e r e f o r e  0.77872 < 1.805 

4. LWILL = f(OCC1 - OCC8, LINCO, LDFIS, LAVCP)** 

P a r t i a l  F (. 61272 - .6O696) (785-8-3-1) A 1.4371 
( 1  - .61272)8 

Cr i t ica l  F i s  1 .77 ,  t h e r e f o r e  1 .4371  < 1 . 7 7  

5 .  LWIL'L = f  (RD1 - RD4, LINCO, LDFIS, LAVCP)** 

P a r t i a l  F = (.60976 - .6O696) (785-4-3-1) A 1.39376 
( 1  - .60976)4 

C r i t i c a l  F i s  2.385, t h e r e f o r e  1.39376 < 2.385 



6. LWILL = f(DAGE2 - DAGE8, LINCO, LDFIS, LAVCP)** 

P a r t i a l  F  = (.60800 - .60696)(785-7-3-1) 0.29335 
( 1  - .60800) (7) 

C r i t i c a l  F is 1.805, t h e r e f o r e  0.29335 < 1.805 

* These equat ions  compared wi th  LCOMP = f(LINC0, LDFIS, LAVCP) 

from Table V. 

** These equat ions  compared wi th  LWILL =, f(LINC0, LDFIS, LAVCP) 

from Table I V .  

6 D.R. Maki i n  a  conversa t ion ,  1976. 

7 Barzel  s t a t e s  t h a t  f r e e  goods a r e  u s u a l l y  n o t  f r e e .  That i s  a 

zero  money p r i c e  may e x i s t  b u t  wai t ing  time, e t c .  w i l l  be t h e  r a t ion -  

ing  device  which r ep laces  t h e  d o l l a r  p r i c e  (Barzel ,  1974, 73).  



CHAPTER I V  

Explana t ions  of V a r i a t i o n s  i n  ~ o n s u m e r ' s  Surp lus  Measures 

Having p re sen t ed  t h e  theory of consumer's s u r p l u s  and having 

r e p o r t e d  an a c t u a l  s e t  of survey r e s u l t s  us ing  consumer's s u r p l u s  

measures ,  t h e  ques t i on  s t i l l  remains t o  be  answered: "What exp la in s  

t h e  ve ry  l a r g e  d i f f e r e n c e s  between t h e  two consumer's s u r p l u s  expressions?" '  

This  chap te r  i s  an a t tempt  t o  e x p l a i n  how the  p r e s c r i p t i o n  o f  p rope r ty  

r i g h t s  may a f f e c t  t h e  responses  of i n d i v i d u a l s  surveyed. Secondly, 

t h i s  c h a p t e r  w i l l  a t t empt  t o  e x p l a i n  how t h e  concepts  of compet i t ion  

and monopoly may hold c l u e s  t o  t h e  v a r i a n c e  between t h e  compensating 

and e q u i v a l e n t  measurements. 

Income E l a s t i c i t y  a s  an Explana t ion  of Variance 

Before exp la in ing  how p rope r ty  r i g h t s  may a f f e c t  t h e  consumer's 

s u r p l u s  measurements, i t  i s  necessary  t o  understand t h e  d i f f e r e n c e  

between e x p l i c i t  and i m p l i c i t  p rope r ty  r i g h t s .  E x p l i c i t  p roper ty  

r i g h t s  a r e  t hose  r i g h t s  set o u t  by law a s s i g n i n g  t h e  use  of a  r e sou rce  

t o  a  c e r t a i n  i n d i v i d u a l  o r  group of i n d i v i d u a l s . 2  On t h e  o t h e r  hand, 

i m p l i c i t  r i g h t s  a r e  n o t  set o u t  by law b u t  r a t h e r  are p rope r ty  r i g h t s  

a t t a i n e d  through usage. 
3 

When d i s c u s s i n g  t h e  u se s  of consumer's s u r p l u s  i n  economics, t h e  

p r i n c i p l e  measurements a r e  of i m p l i c i t  p rope r ty  r i g h t s .  For  example 

t h e  hun t ing  and f i s h i n g  surveys  measured i n d i v i d u a l s '  r i g h t s  t o  u se  a  

r e sou rce  which they  do n o t  own. According t o  Hammack and Brown, however, 



the  two measurements of consumer's s u r p l u s  can be used t o  e x p l a i n  

why the re  i s  a  var iance  between the  two answers of an i n d i v i d u a l  

(1974, 6-7) . 
Given an income e l a s t i c i t y  g r e a t e r  than zero means t h a t  t h e  

w i l l i n g n e s s  t o  s e l l  measure w i l l  be  l a r g e r  than the  w i l l i n g n e s s  t o  

pay measure. I n  t h i s  s i t u a t i o n  income changes cause corresponding 

changes i n  t h e  demand f o r  t h e  good. The p o s i t i v e  income e f f e c t  feeds 

i n t o  a respondent ' s  answers t o  t h e  two ques t ions  i n  t h e  fol lowing 

manner. When t h e  i n d i v i d u a l  i s  asked t o  s e l l  h i s  p rope r ty  r i g h t ,  

h i s  answer r e f l e c t s  t h e  c o n s t r a i n t  he f e e l s  due t o  h i s  income. The 

w i l l i n g n e s s  t o  s e l l  answer i s  n o t ,  however, cons t r a ined  by the  ind i -  

v i d u a l ' s  income. The s i t u a t i o n  a s  descr ibed  holds  a s  long as the  

good i n  ques t ion  i s  n o t  an i n f e r i o r  good. 5 

The above explana t ion  only  shows t h a t  one consumer's s u r p l u s  

v a r i a t i o n  w i l l  b e  g r e a t e r  than the  o t h e r .  What i s  n o t  i l l u s t r a t e d  

i s  why the equ iva l en t  v a r i a t i o n  i s  s o  very much l a r g e r  than the  

compensating v a r i a t i o n ,  e s p e c i a l l y  over  a  r e l a t i v e l y  smal l  range of  

a person ' s  r e a l  income. Consequently,  t h i s  explana t ion  a lone  appears  

t o  be  l e s s  than  adequate  and f u r t h e r  exp lana t ions  should be examined. 

Proper ty  Rights  and Non-In t r i n s i c  Bene f i t s  

Chapter I11 c i t e d  a  c o r r e l a t i o n  between t h e  w i l l i n g n e s s  t o  pay 

responses and t h e  average c o s t  p e r  day of an a c t i v i t y .  This  c o r r e l a t i o n  

i n d i c a t e s  t h a t  t h e  i n d i v i d u a l  i s  de r iv ing  b e n e f i t s  from f i s h i n g  above 

h i s  c o s t s  and i f  neces sa ry ,  would pay o u t  t h a t  s u r p l u s  i n  o r d e r  t o  

cont inue  p a r t i c i p a t i o n  i n  t h i s  a c t i v i t y .  



The w i l l i n g n e s s  t o  pay f i g u r e  was u s u a l l y  a  smal l  d o l l a r  amount 

and was always l e s s  than the  i n d i v i d u a l ' s  annual  income. Th i s  

i l l u s t r a t e s  how t h e  income c o n s t r a i n t  o f  t h e  i n d i v i d u a l  bounds h i s  

answer t o  t h e  w i l l i n g n e s s  t o  pay ques t ion .  

A l t e r n a t i v e l y ,  compensation r equ i r ed  was n o t  h igh ly  c o r r e l a t e d  

w i t h  any exogenous v a r i a b l e s  i nc lud ing  average cos t  and income. The 

i m p l i c a t i o n  i s  t h a t  t h e  compensation requi red  i s  n o t  bounded by an 

income c o n s t r a i n t .  I n  suppor t  o f  t h i s  s ta tement  i s  t h e  f a c t  t h a t  

most i n d i v i d u a l s  surveyed i n  t h e  B. C .  s p o r t  f i s h i n g  survey c i t e d  a 

compensation r equ i r ed  which was much l a r g e r  than  t h e i r  annual income. 

Wil l ingness  t o  s e l l ,  t h e r e f o r e ,  must be  based on th ings  i n t e r n a l  t o  

t h e  respondents .  

There a r e  many i n t e r n a l  processes  which may in f luence  the  w i l l i n g -  

nes s  t o  s e l l  answers. Some of t hese  i n t e r n a l  f a c t o r s  t h a t  a r e  r e l a t e d  

t o  t h e  p rope r ty  r i g h t s  ass igned  may be n o n - i n t r i n s i c  b e n e f i t s ,  i n t e r n a l  

r a t e s  of  r e t u r n ,  op t ion  demand and s t r a t e g i e s  used t o  answer 

ques t ionna i r e s .  

Non- in t r in s i c  b e n e f i t s  r e f e r  t o  b e n e f i t s  which a r e  n o t  captured 

by t h e  market p r i c e  b u t  which a r e  de r ived  by the  proper ty  r i g h t  owner. 

An example of a  n o n - i n t r i n s i c  b e n e f i t  would be t h e  memories an 

i n d i v i d u a l  h a s  surrounding h i s  a n c e s t r a l  home. This  b e n e f i t  would 

n o t  accrue  t o  someone e l s e  buying t h e  home and t h e r e f o r e ,  would n o t  

be inc luded  i n  t he  market p r i c e .  

Although n o n - i n t r i n s i c  b e n e f i t s  e x i s t  when the respondent answers 

both  the  w i l l i n g n e s s  t o  pay and w i l l i n g n e s s  t o  s e l l  ques t ions ,  t he  

e x i s t e n c e  of t hese  b e n e f i t s  w i l l  be  t o  i n f luence  the answers d i f f e r e n t l y .  



Even when the  i n d i v i d u a l  de r ives  non-in t r i n s i c  b e n e f i t s  from a  

p rope r ty  r i g h t ,  he w i l l  s t i l l  answer t h e  w i l l i n g n e s s  to  pay ques t ion  

accord ing  t o  h i s  income c o n s t r a i n t .  Therefore ,  n o n - i n t r i n s i c  b e n e f i t s  

may cause an i n f l a t i o n  of  the  w i l l i n g n e s s  t o  pay answer b u t  t h i s  

answer w i l l  be  sma l l e r  than t h e  compensation r equ i r ed  response. 

The w i l l i n g n e s s  t o  s e l l  answer may be  i n f l a t e d  by t h e  i n d i v i d u a l  

responding f o r  two reasons.  F i r s t ,  t h e  i n d i v i d u a l  would a t tempt  t o  

ensure  t h a t  i f  h i s  p rope r ty  were taken away, he would be compensated 

f o r  t h e  l o s s  of h i s  n o n - i n t r i n s i c  b e n e f i t s .  Second, t h e  i n d i v i d u a l  

would i n c r e a s e  h i s  response t o  t he  w i l l i n g n e s s  t o  s e l l  q u e s t i o n  i n  

o r d e r  t o  s t o p  the  exp ropr i a t ion  of  h i s  p rope r ty  r i g h t .  

The f i s h i n g  survey d e a l t  w i t h  a  r eg ion  where s u b s t i t u t e  f i s h i n g  

l o c a t i o n s  abound i n  l a r g e  numbers. With s o  many s u b s t i t u t e s  ava i l -  

a b l e  t h e  i n d i v i d u a l  respondents  may no t  have a  s t r o n g  p re fe rence  

between a l t e r n a t i v e  f i s h i n g  a reas  e s p e c i a l l y  when n o t i n g  t h a t  some 

of  t h e  fishermen had been f i s h i n g  f o r  on ly  a few seasons.  The 

imp l i ca t ion  i s  t h a t  t h e  fishermen i n  ques t ion  probably had n o t  formed 

s t r o n g  emotional  f e e l i n g s  t o  any one p a r t i c u l a r  l a k e  o r  stream. Since 

673 o u t  o f  t h e  785 respondents  t o  t h e  f i s h i n g  survey gave answers 

g r e a t e r  than the  w i l l i n g n e s s  t o  pay mean, i t  can be  assumed t h a t  t he  

n o n - i n t r i n s i c  b e n e f i t s  do n o t  exp la in  a l l  of t h e  d i f f e r e n c e  between t h e  

w i l l i n g n e s s  t o  pay and w i l l i n g n e s s  t o  s e l l  responses.  

I n t e r n a l  Rates  of Return a s  an Explanat ion 

A second reason f o r  the  l a r g e  var iance  between an i n d i v i d u a l ' s  

reponses may be due t o  h i s  i n t e r n a l  r a t e s  of r e t u r n .  I n t e r n a l  r a t e s  



of  r e t u r n  a r e  numbers which when used t o  d iscount  r e t u r n s  from a s s e t s ,  

h y p o t h e t i c a l l y  make t h e  p r e s e n t  va lue  o f  r e t u r n s  equa l  t o  zero (Her- 

f  i n d a h l  and Kneese, 19 74,  198-9) . 
D i f f e r e n t  views of  i n t e r n a l  r a t e s  of r e t u r n  would only be an i n f l u -  

ence i n  t he  ques t ion  regard ing  w i l l i n g n e s s  t o  s e l l .  When an i n d i v i d u a l  

is  faced  w i t h  l o s i n g  an a s s e t ,  he w i l l  a t t empt  t o  e x t r a c t  a  p r i c e  l a r g e r  

than  what he would be  w i l l i n g  t o  pay. This  l a r g e r  response t o  t h e  

w i l l i n g n e s s  t o  s e l l  ques t ion  i s  an a t tempt  on t h e  i n d i v i d u a l ' s  p a r t  t o  

r ecove r  t h e  f u t u r e  b e n e f i t s  he has  l o s t  by having t o  s e l l  h i s  proper ty .  

The concept o f  i n t e r n a l  r a t e s  of r e t u r n  may a l s o  be used t o  exp la in  

t h e  v a r i a n c e  i n  t h e  answers of d i f f e r e n t  i n d i v i d u a l s .  A t  age 20 an 

i n d i v i d u a l  expec t s  t o  de r ive  b e n e f i t s  from h i s  proper ty  f o r  approximately 

45 more yea r s .  This  imp l i e s  t h a t  h i s  answer t o  t he  w i l l i n g n e s s  t o  s e l l  

r e sponse  w i l l  be  very l a r g e .  On t h e  o t h e r  hand, an i n d i v i d u a l  who i s  

middle aged has  a  s h o r t e r  time hor izon  due t o  h i s  p r e s e n t  age. Conse- 

q u e n t l y ,  t h e  middle aged person would have a lower i n t e r n a l  r a t e  of  

r e t u r n  and w i l l  g ive  a s m a l l e r  answer t o  t h e  ques t ion  regard ing  t h e  

e q u i v a l e n t  v a r i a t i o n .  

Two complicat ions a r i s e  when d i scuss ing  i n d i v i d u a l s  approaching 

r e t i r e m e n t  age. The f i r s t  complexity i s  due t o  h ighe r  investment i n  

equipment made by i n d i v i d u a l s .  This  h ighe r  investment may cause the  

o l d e r  i n d i v i d u a l s  t o  expect  n o t  only a  r e t u r n  from t h e  p rope r ty  b u t  

a l s o  a r e t u r n  from t h e i r  equipment. 

Second, t h e r e  i s  t h e  f a c t  t h a t  i n d i v i d u a l s  of  r e t i r emen t  age may 

p l ace  a  very  l a r g e  va lue  on t h e i r  p roper ty  r i g h t s .  This  second compli- 

c a t i o n  may be expla ined  by t h e  i d e a  t h a t  r e t i r e e s  have more t i m e  t o  



en joy  t h e i r  a c t i v i t i e s  e s p e c i a l l y  r e c r e a t i o n a l  p u r s u i t s  and t h i s  group 

may be  l e s s  t r a n s i e n t  i n  n a t u r e  than younger i n d i v i d u a l s .  Therefore ,  

t h e s e  i n d i v i d u a l s  p l ace  a  h ighe r  va lue  on p rope r ty  a s s o c i a t e d  wi th  a 

s p e c i f i c  use ,  such a s  a f a v o r i t e  f i s h i n g  s p o t .  

Two graphs have been drawn t o  i l l u s t r a t e  how perce ived  i n t e r n a l  

r a t e s  o f  r e t u r n  may be  dep ic t ed .  The two graphs a r e  d i sp l ayed  i n  Chart  

I. Graph A r e p r e s e n t s  i n d i v i d u a l s  from t h e  f i s h i n g  survey who rece ived  

a  $13,000 income p e r  annum whi l e  Graph B d e p i c t s  those  i n d i v i d u a l s  who 

ea rned  a $20,000 annual  income. The graphing of  bo th  graphs is  of  t h e  

means o f  t h e  compensation r equ i r ed  f o r  those  i n d i v i d u a l s  i n  one age 

group. S ince  s p e c i f i c  knowledge o f  t h e  i n d i v i d u a l ' s  age was unknown, 

t h e  mid-points o f  each age c l a s s  were used i n  t h e  graphing. 

Graph A a s  drawn has  t h e  beginning  o f  a U-shaped func t ion .  This  

f u n c t i o n a l  shape f i t s  t h e  exp lana t ion  of  expected i n t e r n a l  rates o f  

r e t u r n  as d i scus sed  above. The younger i n d i v i d u a l s  p l a c e  h igh  v a l u a t i o n s  

on p rope r ty  r i g h t s  because o f  t h e i r  expec ted  span of  l i f e .  The middle 

aged va lue  i s  lower  than the  young and/or  o l d e r  i n d i v i d u a l s .  This  i s  

due t o  t h e i r  having a  s h o r t e r  span than the  24.5  y e a r  o l d s  and a  lower 

inves tment  i n  equipment than t h e  54.5  y e a r  o ld s .  

The second graph (B)  does n o t  have a  U-shape. I t  is  n o t  d i f f i c u l t ,  

t o  e x p l a i n  away t h e  p o i n t  f o r  t he  20-29 age group which causes  t h e  shape 

problem. An income o f  $20,000 p e r  y e a r  i s  a  r e l a t i v e l y  l a r g e  income 

be ing  earned by such a  young group of  people .  I t  may be hypothesized 

t h a t  t h e s e  i n d i v i d u a l s  spend s o  much of t h e i r  t i m e  working t h a t  they do 

n o t  f u l l y  a p p r e c i a t e  t h e i r  r i g h t s  t o  t h e  u se  of  p r e s e n t l y  a v a i l a b l e  

f i s h i n g  r e sou rces .  

I n  bo th  graphs t h e r e  i s  a s i g n i f i c a n t  l a c k  of  in format ion .  The inform- 

a t i o n  miss ing  i s  the  s p e c i f i c  ages  of  i n d i v i d u a l s  and the  number o f  yea r s  
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r e s i d e n t  i n  the  region.  This  l a c k  i s  p a r t i c u l a r l y  apparent  i n  a t tempt ing  

t o  e x p l a i n  the  24.5 p o i n t  on Graph B. I t  may be t h a t  a l l  t h e  i n d i v i d u a l s  

e a r n i n g  $20,000 p e r  yea r  a r e  c l o s e r  i n  age t o  29 than t o  20. Also, i t  may 

be  t h a t  t h i s  income b racke t  i s  very t r a n s i e n t  i n  n a t u r e .  I f  those wi th  a  

low compensation r equ i r ed  were 20 yea r s  versus  h ighe r  equ iva l en t  v a r i a t i o n s  

denoted by 20 yea r  o l d s ,  o r  i f  t h i s  income b racke t  i s  very t r a n s i e n t ,  then 

t h e  U-shaped func t ion  might s t i l l  e x i s t  i n  Graph B. 7  

Option Demand a s  an Explanat ion 

Option demand has  been suggested a s  an exp lana t ion  of t h e  d i f f e r e n c e  

between t h e  two consumer's s u r p l u s  measures. One widely accepted defin-  

i t i o n  of  op t ion  demand i s  "a  w i l l i n g n e s s  t o  pay f o r  r e t a i n i n g  an  op t ion  

t o  use  an a r e a  o r  f a c i l i t y  t h a t  would be d i f f i c u l t  o r  impossible  t o  re-  

p l a c e  and f o r  which no c l o s e  s u b s t i t u t e  i s  a v a i l a b l e " ( R r u t i l l a ,  1967, 780). 

\ The key t o  understanding o p t i o n  demand and i t s  in f luence  on t h e  con- 

sumer 's  s u r p l u s  measures is  unce r t a in ty .  The u n c e r t a i n t y  comes from t h e  

f a c t  t h a t  an i n d i v i d u a l  is  be ing  reques ted  t o  pay f o r  a  resource  which he 

may neve r  u s e  (Byerlee,  1971, 523; C i c c h e t t i  and Freeman, 1971, 528).  

This  u n c e r t a i n t y  f a c t o r  may in f luence  an i n d i v i d u a l ' s  w i l l i n g n e s s  t o  pay 

answer by causing t h e  response t o  be  lower than i f  t h e  i n d i v i d u a l  was 

c e r t a i n  of consuming t h e  good. This  i n  combination wi th  t h e  consumer's 

income c o n s t r a i n t  could cause a  very low w i l l i n g n e s s  t o  pay. 

Option demand would p lay  a  r o l e  even i n  a  f i s h i n g  survey where t h e  

respondents  were known fishermen. One f a c t  noted concerned t h e  number 

of t imes p e r  y e a r  an i n d i v i d u a l  f i shed .  Many i n d i v i d u a l s  r a r e l y  went 

f i s h i n g  more than once o r  twice a  year .  In f r equen t  u s e r s  may be  much 

l e s s  w i l l i n g  t o  pay a l a r g e  po r t ion  of  t h e i r  incomes f o r  an a c t i v i t y  



they may n o t  pursue n e x t  year .  The l o g i c  of  t h e  s i t u a t i o n  i s  t h a t  once 

an  i n d i v i d u a l  pays o u t  h i s  money, i t  i s  l o s t  r e g a r d l e s s  of whether  o r  

n o t  h e  uses  h i s  o p t i o n  t o  consume o r  no t .  

By analogy the u n c e r t a i n t y  a s s o c i a t e d  w i t h  op t ion  demand may a l s o  

a f f e c t  t he  answers t o  t he  w i l l i n g n e s s  t o  s e l l  'query i n  two ways. Since 

t h e  consumer does n o t  have p e r f e c t  knowledge, h e  cannot be c e r t a i n  t h a t  

t h e  p rope r ty  r i g h t  he i s  s e l l i n g  i s  r ep laceab le .  I f  t h e  p rope r ty  r i g h t  

i s  s u f f i c i e n t l y  unique i n  t he  respondent ' s  mind, he may name a very  

l a r g e  amount of money. 

A second u n c e r t a i n t y  a s s o c i a t e d  wi th  t h e  w i l l i n g n e s s  t o  sel l  ques t ion  

is  t h e  money. The consumer does n o t  know i f  he  w i l l  r e ce ive  any money o r  

when h e  w i l l  r e ce ive  ty sum. Therefore ,  t h e  consumer may be  naming an 

ex t remely  l a r g e  wi l l i ngn&s  t o  s e l l  sum f o r  two reasons. F i r s t ,  the  

i n d i v i d u a l  may be a t t empt ing  t o  h a l t  t h e  c o n f i s c a t i o n  of t h e  proper ty  

r i g h t .  Second, t h e  consumer may be d iscount ing  t h e  l a r g e  sum named over  

an i n d e f i n i t e  time per iod  s i n c e  he does n o t  know when he w i l l  r ece ive  

t h e  payment. 

Option va lue ,  l i k e  the  i n t e r n a l  r a t e  o f  r e t u r n ,  i s  based on t h e  

f u t u r e  consumption of a good. I n  case  of  surveys  dea l ing  wi th  i n d i v i d u a l s  

who a c t u a l l y  a r e  us ing  a resource ,  t h e  presence of an op t ion  demand may 

b e  ano the r  p a r t i a l  exp lana t ion  of  t h e  d ive rgen t  answers. This i s  

e s p e c i a l l y  t r u e  i n  t h e  case  of w i l l i n g n e s s  t o  pay responses.  However, 

i t  i s  impossible  t o  know w i t h  c e r t a i n t y  whether op t ion  demand accounted 

f o r  a l l  t h e  d i f f e r e n c e .  

A s e r i o u s  problem a r i s e s  i n  connect ion wi th  exp la in ing  t h e  d i f f e r -  

ences  when t h e  resoul  L e s  i n  ques t ion  a r e  consumed o f t en .  This f a c t  would 



d e f i n i t e l y  a f f e c t  t h e  w i l l i n g n e s s  t o  s e l l  q u e s t i o n  a s  u n c e r t a i n t y  would 

n o t  be  such a  p r i n c i p l e  i n f l u e n c e .  I n  t h e  ca se  o f  a  f r equen t  fisherman, 

h e  i s  l i k e l y  t o  know o f  many s u b s t i t u t e s  i f  he were t o  l o s e  h i s  f a v o r i t e  

f i s h i n g  l o c a t i o n .  He knows how e a s y  i t  i s  t o  r ep l ace  a  f i s h i n g  s p o t .  

The re fo re ,  t h i s  fisherman i s  n o t  a s  l i k e l y  t o  name a  very  l a r g e  sum a s  

under  c i rcumstances of  u n c e r t a i n t y .  

Option va lue  might be  measured by approximately t h e  same survey 

q u e s t i o n s  a s  t h e  o t h e r  measures o f  consumer's su rp lus .  This  imp l i e s  

t h a t  t h e  i n d i v i d u a l s  a r e  g iven  t h e  same i m p l i c i t  p rope r ty  r i g h t s  as 

p o i n t e d  o u t  above. Consequently,  whatever  is  caus ing  t h e  va r i ance  

between t h e  consumer's s u r p l u s  measures may a l s o  b e  t h e  cause of  t h e  

d i f f e r e n c e s  i n  o p t i o n  va lue  s tqveys .  

S t r a t e g i e s ,  Welfare Loss and Discont inuous U t i l i t y  

S t r a t e g y  i n  answering survey  ques t i ons  has  a l s o  been sugges ted  a s  

a n  exp lana t ion  of  t h e  va r i ance  between a n  i n d i v i d u a l ' s  responses  (T.E. 

Borcherding,  1976) .  The s t r a e e g y  is  based on t h e  i d e a  t h a t  i n d i v i d u a l s  

might r a t i o n a l l y  o v e r s t a t e  t h e i r  compensations requi red .  

The overs ta tement  would occu r  i n  o r d e r  t o  s t o p  t h e  exp rop r i a t i on  

o f  a  r e sou rce  f o r  uses  o t h e r  than  t h e  one t h e  i n d i v i d u a l  p a r t i c i p a t e s  

i n .  The primary reason  f o r  such a  s t r a t e g y  is  a  f e a r  of n o t  be ing  

compensated and y e t  having l o s t  t h e  r e sou rce  by n o t  keeping h i s  p r i c e  

h igh .  Rather  than a l low t h i s  t o  occur ,  t h e  i n d i v i d u a l  w i l l  o v e r s t a t e  

h i s  b e n e f i t s  from t h e  p r e s e n t  use of t h e  resource .  This  s t r a t e g y  i s  

more l i k e l y  t o  be  fol lowed,  t h e  h i g h e r  t h e  s u b j e c t i v e  p r o b a b i l i t y  of  

such  an e x p r o p r i a t i o n .  Th i s  would cause a  b e n e f i t - c o s t  r a t i o  based 



on such answers t o  f avo r  not  a l t e r i n g  t h e  employment of t h e  resource .  

A s  i n  t h e  case  of  n o n - i n t r i n s i c  b e n e f i t s ,  t h e  s t r a t e g y  of answering 

survey  ques t ions  may se rve  t o  exp la in  some of t h e  respondents '  answers. 

The one problem which t h i s  exp lana t ion  does n o t  t ake  i n t o  account  is  the  

l a r g e  number of  s u b s t i t u t e s .  As  above, some i n d i v i d u a l s  i n  t h e  f i s h i n g  

su rvey  might f i n d  t h e i r  f i r s t  f a v o r i t e  f i s h i n g  l o c a t i o n  very impor tan t .  

For o t h e r s ,  however, t h e r e  i s  probably l i t t l e  d i f f e r e n c e  between t h e  

f i r s t  and second and the  f i r s t  and t h i r d  f a v o r i t e  l o c a t i o n s .  

Mishan (19 76) o f f e r s  ano the r  explana t ion  f o r  t h e  magnitudes of d i f -  

f e r e n c e  based upon t h e  i d e a  of  a we l f a re  l o s s .  This  explana t ion  i s  de- 

r i v e d  from the  s i t u a t i o n  where one could use bo th  t h e  compensating and 

e q u i v a l e n t  v a r i a t i o n s  i n  dec id ing  whether t o  proceed with a p r o j e c t  o r  

n o t  . The problem a r i s e s  when one measure, f o r  example b h e  compensating 

v a r i a t i o n ,  l e a d s  one t o  t h i n k  t h a t  a  p r o j e c t  should be  s t a r t e d .  The 

e q u i v a l e n t  v a r i a t i o n  i n  t h i s  example would suggest  t h a t  t h e  p r o j e c t  

shou ld  never  be  begun. Mishan (1976, 195) s t a t e s  t h a t  t h i s  s i t u a t i o n  

i s  a r e s u l t  o f  t he  w e l f a r e  l o s s  f e l t  by t h e  i n d i v i d u a l s .  

Although the  magnitude of  d i f f e r e n c e  may be due t o  a  we l f a re  l o s s ,  

Mishan does n o t  e x p l a i n  why t h e  i n d i v i d u a l s  always f e e l  t h i s  l o s s .  I n  

o t h e r  words when an i n d i v i d u a l  i s  faced wi th  t h e  l o s s  of one of  many 

f i s h i n g  l o c a t i o n s ,  o r  one of  many sma l l  c i t y  pa rks ,  t he  we l f a re  l o s s  

e x p l a n a t i o n  seems t o  be  lacking .  I n  o r d e r  t o  have a  t o t a l  explana t ion  

o f  t h e  magnitude of  d i f f e r e n c e s ,  i t  appears  t h a t  i n d i v i d u a l s '  percept ion  

o f  f a c t s ,  and n o t  j u s t  t h e  f a c t s ,  should be examined. 

Another a l t e r n a t i v e  exp lana t ion  of  t h e  v a r i a t i o n  between t h e  answers 

may be due t o  t h e  i d e a  t h a t  t he  two ques t ions  a r e  an a t tempt  t o  compare 



a s i t u a t i o n  which is  d iscont inuous .  That i s ,  the i n d i v i d u a l  i s  be ing  

asked t o  compare two d i f f e r e n t  bundles  of  goods which a r e  no t  i n  t h e  

same commodity space.  For e a s e  o f  expos i t i on  the  two bundles  would be  

g iven  by U1 = f(X1. X2,  ... , Xn, Y)  and U 2  = f(X2, . . .. Xn, Y). I n  

t h e  U 2  s i t u a t i o n  X has  been e n t i r e l y  d e l e t e d  from t h e  i n d i v i d u a l ' s  1 

consump t ion .  

The w i l l i n g n e s s  t o  pay ques t ion  is an  a t tempt  t o  g e t  t h e  respondent 

t o  determine how much more he would pay f o r  t h e  commodity bundle U1 t h a t  

h e  a l r eady  possesses .  The w i l l i n g n e s s  t o  s e l l  ques t ion  uses s i t u a t i o n  

U2 where X1 has  been taken away by g iv ing  the  i n d i v i d u a l  h i s  reques ted  
--- -- . 
1. i n c r e a s e  i n  Y .  This  method i s  a  means f o r  t he  surveyor  t o  a t tempt  t o  

f o r c e  t h e  consumer t o  subs t i  t u t e  (X . . . , Xn, Y) f o r  XI. 2' 

The i n d i v i d u a l  f e e l i n g  an income c o n s t r a i n t  i n  s i t u a t i o n  U and 1 

a l r e a d y  having X1 w i l l  on ly  pay a  smal l  sum of money t o  cont inue consum- 

i n g  XI. I n  t h e  second s i t u a t i o n  t h e  i n d i v i d u a l  does n o t  want t o  s u b s t i -  

t u t e  and i s  s o  f a m i l i a r  w i t h  t h e  c h a r a c t e r i s t i c s  of X1 t h a t  he  names a  

v e r y  l a r g e  sum of  money. This sum of money i s  a  r e f l e c t i o n  n o t  only of 

h i s  l o s s  of X b u t  i s  compensation f o r  t h e  consumer's time which w i l l  be  1 

s p e n t  seeking  o u t  t he  c h a r a c t e r i s t i c s  of  a l l  o t h e r  goods. This  charac te r -  

i s t i c s  s ea rch  w i l l  b e  t h e  only means t h e  consumer has of r ep l ac ing  X 1 

adequate ly .  

Th i s  a l t e r n a t i v e  cannot be d iscussed  us ing  a two dimensional diagram. 

I n  f a c t ,  t h e  problem may be such a s  t o  make i t  more of a  Lancas te r  char- 

a c t e r i s t i c s  diagram w i t h  v e c t o r s  f o r  a t  l e a s t  3 goods, Y ,  X1 and X2 and 

two c h a r a c t e r i s t i c s ,  C1 and C2.  

I f  t h i s  i s  the  exp lana t ion  we r e q u i r e  t o  understand t h e  compensating 





and e q u i v a l e n t  v a r i a t i o n s ,  i t  makes t h e  use o f  bo th  measures susp i c ious .  

T h i s  i s  one l i n e  o f  argument which should  be pursued f u r t h e r  i n  o r d e r  t o  

de te rmine  i f  t h i s  c r i t i c i s m  of  t h e  use of  consumer's s u r p l u s  i s  powerful 

enough t o  make i t s  usage ques t i onab le .  

One f i n a l  exp lana t ion  w i l l  be  o f f e r e d  i n  t h e  n e x t  s e c t i o n .  The 

e x p l a n a t i o n  w i l l  s ugges t  t h a t  t h e  i n d i f f e r e n c e  curves of  a n  all-or-none 

n a t u r e  o f f e r  a  f u r t h e r  means of  examining the  d i f f e r e n c e s  between the  two 

consumer's s u r p l u s  measures.  One p o i n t  which makes such an  argument 

p a r t i c u l a r l y  i n t e r e s t i n g  i s  t h a t  t h e  marginal  u t i l i t y  of  income may be 

assumed cons t an t  and t h e  source  o f  d i f f e r e n c e  might s t i l l  be  e x h i b i t e d .  

A l l  o r  None Demand Curves 

\'\ 

Under an o rd ina ry  s i t u a t i o n ,  a  conscmer i; given a  p r i c e 8  and then 

h e  i s  a b l e  t o  s a y  what amount of  X ( a  composite good) he w i l l  consume. 

F o r  t h e  l a s t  u n i t  consumed, t h e  i n d i v i d u a l  w i l l  have h i s  marginal  u t i l i t y  

o f  X se t  equa l  t o  t h e  p r i c e  o f  X .  I n  theory t he  consumer i s  assumed t o  

have shown t h a t  he i s  a  u t i l i t y  maximizer. 

I n  t h e  all-or-none ca se ,  t he  i n d i v i d u a l  i s  confronted wi th  a p r i c e  

which i s  equa l  t o  t h e  t o t a l  a r e a  beneath h i s  (ord inary)  demand curve f o r  

a  g iven  q u a n t i t y  of  X .  The purpose o f  such a  p r i c e  i s  t o  e x t r a c t  from 

t h e  i n d i v i d u a l  concerned a l l  o f  h i s  consumer's su rp lus .  

The r e l a t i o n s h i p  of  t h e  o rd ina ry  t o  t h e  all-or-none demand curve i s  

b e s t  i l l u s t r a t e d  i n  a  graph (F igure  V) . I n  t h i s  i l l u s t r a t i o n  t h e  con- 

sumer is  allowed t o  buy only  X q u a n t i t y  o f  t h e  commodity. The p r i c e  of  0 

X is  d i f f e r e n t  f o r  t h e  two demand curves .  The all-or-none demand curve 0 

p r e s e n t s  a p r i c e  which is  t h e  average o f  a l l  t h e  p r i c e s  t h e  consumer 





would have t o  pay i f  he bought each u n i t  of X from a d i sc r imina t ing  

monopolis t .  The consumer then i s  n o t  paying the  s i n g l e  p r i c e  of t he  

marginal  u n i t  f o r  a l l  t h e  u n i t s  of X.  I n s t e a d  t h e  i n d i v i d u a l  i s  paying 

the  h i g h e s t  p r i c e  he would be w i l l i n g  t o  pay i f  t h a t  u n i t  of X were t h e  

only  u n i t  h e  could buy. 
n XiPi 

The all-or-none demand p r i c e  i s  given by P = C - . This  p r i c e  
i=l n 

w i l l  n e c e s s a r i l y  be  h i g h e r  than t h e  marginal  p r i c e  given by t h e  o rd ina ry  

demand curve (F igure  IV) ( P a t i n k i n ,  1963, 86-7; Barze l ,  1974, 82-4). 

Using a  f i g u r e  s i m i l a r  t o  Figure I1 i n  Chapter 11, t h e  all-or-none 

p o i n t  may be  i l l u s t r a t e d .  I n  F igure  V t h e  consumer begins a t  p o i n t  OA 

income. Th i s  p o i n t  i s  on i n d i f f e ~ n c e  curve I1. The consumer i n  t h e  
/ 

all-or-none s i t u a t i o n  i s  kept/on 11, wi thout  changing t h e  i n d i v i d u a l '  s 

income. This  i s  the  d i f f e r e n c e  between t h e  all-or-none example and the  

Hicksian compensating s i t u a t i o n .  It w i l l  be  r e c a l l e d  t h a t  i n  t he  compen- 

s a t i n g  s i t u a t i o n  the  consumer i s  k e p t  on I by t ak ing  away income equal  1 

t o  t h e  d i s t a n c e  AA2. 

I n  t he  all-or-none s i t u a t i o n  then t h e  consumer r ece ives  OB u n i t s  of 

X b u t  pays t h e  p r i c e  of  OE u n i t s .  Comparing the  compensating v a r i a t i o n ,  

AA2, t o  t h e  all-or-none v a r i a t i o n ,  AC, i l l u s t r a t e s  t h a t  t he  all-or-none 

measure w i l l  normally be  l a r g e r .  This  d i f f e r e n c e  i n  v a r i a t i o n  holds  even 

when t h e  constancy o f  t h e  marginal  u t i l i t y  o f  income i s  assumed a s  i n  

Figure V. 

The all-or-none v a r i a t i o n  may be used t o  exp la in  t h e  d i f f e r ences  

i n  t h e  answers t o  w i l l i n g n e s s  t o  pay and w i l l i n g n e s s  t o  s e l l  ques t ions  

a s  fo l lows .  When an i n d i v i d u a l  i s  answering the  w i l l i n g n e s s  t o  pay 

ques t ion ,  h e  s e e s  himself  a t  p o i n t  D.  He then would be w i l l i n g  t o  give 



up D t o  F i n  o r d e r  t o  cont inue  t o  consume t h e  OB u n i t s  r a t h e r  than do 

wi thou t  X. The d i s t a n c e  DF (=&I2) i s  an income l o s s  which t h e  ind iv idua l .  

f e e l s  pe r sona l ly  (Mohring, 1971, 362-3). 

The w i l l i n g n e s s  t o  s e l l  q u e s t i o n  i l l i c i t s  a  set  of d i s t i n c t  pe r sona l  

f e e l i n g s .  The consumer may f e e l  powerful i n  h i s  p o s i t i o n  o f  b e i n g  a b l e  

t o  name t h e  p r i c e .  Re fe r r ing  t o  h i s  own i n t e r n a l  " i n d i f f e r e n c e  curve", 10  

t h e  respondent  a t t empt s  t o  f o r c e  those paying him t o  p o i n t  C .  

I n  o r d e r  t o  understand why the  consumer f e e l s  h e  can f o r c e  those  

o f f e r i n g  t o  buy t h e  p rope r ty  t o  pay a  ve ry  l a r g e  sum, i t  i s  necessary  

t o  examine t h e  concept of a  d i s c r i m i n a t i n g  monopolis t .  I n  t h i s  case  

t h e  i n d i v i d u a l  s e e s  himself  ag t h e  on ly  s e l l e r  o f  t h e  good, o r  i f  n o t  
i 

t h e  on ly  se l ler ,  t h e  i n d i v i d d a l  a t  l e a s t  f e e l s  he has  t h e  power of  
I 

ho ld ing  o u t .  I f  t h e  i n d i v i d o a l  i s  a  monopolist  o r  i s  a  hold-out,  he 

e f f e c t i v e l y  has  a  power p o s i t i o n  where he might be  ab l e  t o  ga in .  

Asking f o r  t h e  l a r g e  w i l l i n g n e s s  t o  s e l l  sum does n o t  i n d i c a t e  

t h a t  t h e  consumer a c t u a l l y  t h inks  h e  w i l l  f o r c e  t h e  buyer  t o  p o i n t  C .  

The i m p l i c a t i o n  i s  t h a t  even i f  t h e  i n d i v i d u a l  r ece ives  on ly  one d o l l a r  

more t han  the  going market p r i c e ,  h e  has  made a  gain.  

I n  t h e  case  of  the  w i l l i n g n e s s  t o  pay,  n o t  on ly  i s  the  consumer 

cons t r a ined  by h i s  income and f e e l i n g s  of  pe r sona l  l o s s ,  he a l s o  s e e s  

h imse l f  a s  a  p e r f e c t  compet i tor .  A s  a  p e r f e c t  compet i to r  t h e  i n d i v i d u a l  

knows he w i l l  n o t  have t o  pay more than t h e  going market p r i c e  f o r  a  

good. Therefore ,  t h e r e  must be  something i n h e r e n t l y  d i f f e r e n t  between 

t h e  two s i t u a t i o n s  which makes the  i n d i v i d u a l  s e e  t h i s  oppor tun i ty  t o  

e x t r a c t  such a  s u r p l u s  i n  t he  f i r s t  case.  



I f  a  l a r g e  en t r ep reneu r  o r  t h e  government wanted t o  remove a  

p u b l i c  p r o p e r t y ,  suc-h a s  a park  o r  a  l a k e  from f i s h i n g ,  from ind i -  

v i d u a l s '  consumption, they might have t o  compensate t h e  consumers. 

When d e a l i n g  w i t h  a  l a r g e  f i r m  o r  w i t h  t h e  s t a t e ,  t h e  consumers might 

t h i n k  of  t h e  weal th  such groups pos se s s .  The consumers by e x t r a c t i n g  

very  l a r g e  sums would be  e f f e c t i n g  a  r e d i s t r i b u t i o n  of income. Given 

t h a t  t h e  consumers were r e l a t i v e l y  poorer  than  t h e  f i r m  o r  s t a t e ,  t h e  

i n d i v i d u a l s  might see t h e  l a r g e  sum a s  "only f a i r " .  Even i n  t h e  c a s e  

of t h e  s t a t e  where t h e  consumers a r e  a  p a r t  of t h e  taxpayers  and are 

i n  one s ense  paying themselves ,  t h e  i n d i v i d u a l  may t h i n k  he is  t h e  on ly  

pe r son  who w i l l  r e c e i v e  such a  1 r g e  payment. I f  he i s  t h e  on ly  person ,  7 
he  w i l l  n o t  be  paying himself  b u t  a l l  t h e  o t h e r  taxpayers  w i l l  compen- 

s a t e  him f o r  h i s  l o s s .  

Given greed  i n  t h e  above s i t u a t i o n  coupled w i t h  f e e l i n g s  of power, 

t h e  i d e a  set f o r t h  i s  perhaps n o t  absurd .  I n s t e a d  i t  i s  a  r a t i o n a l  

e x p l a n a t i o n  based on how i n d i v i d u a l s  a c t .  The all-or-none curve 

s e r v e s  a s  a t h e o r e t i c a l  and g r a p h i c a l  v e h i c l e  which i l l u s t r a t e s  

t h e  p o i n t s  on an  i n d i f f e r e n c e  mapping t h a t  an i n d i v i d u a l  consumer s e e s  

as p e r t i n e n t  i n  w i l l i n g n e s s  t o  se l l  and w i l l i n g n e s s  t o  pay ca se s .  

The major c r i t i c i s m  of t h e  all-or-none measure i s  due t o  t h e  f a c t  

t h a t  t h i s  measure p e r t a i n s  t o  a  h y p o t h e t i c a l  s i t u a t i o n  (Pa t ink in ,  1963, 

88) .I1 When asked f o r  an  all-or-none p r i c e ,  t h e  respondents  may g ive  

an answer less than  t h e  a c t u a l  p r i c e  they  would pay r a t h e r  than do 

wi thou t  X. The coun te rpa r t  of t h e  above f o r  compensation r equ i r ed  d e a l s  

w i t h  how an i n d i v i d u a l  may a t tempt  t o  e x t r a c t  a  h ighe r  p r i c e  than  i s  



r e a l i s t i c a l l y  a v a i l a b l e  i n  t h e  market.  This  c r i t i c i s m  i s  n o t  of t h e  

al l -or-none exp lana t ion  g iven  bu t  of t h e  survey  ques t i on  used t o  

measure compensation r equ i r ed .  

The all-or-none exp lana t ion  does n o t  p rec lude  o t h e r  exp lana t ions  

of t h e  observed d i f f e r e n c e s  i n  t h e  a l t e r n a t i v e  measures of consumer's 

s u r p l u s .  Fac to r s  such a s  an a s y m e t r y  i n  t h e  importance of  n o n - i n t r i n s i c  

b e n e f i t s ,  p rope r ty  r i g h t s ,  i n t e r n a l  r a t e s  of ,  r e t u r n ,  op t ion  va lue  and 

s t r a t e g i e s  f o r  answering survey  ques t i ons  can s t i l l  be  t he  causes  of  

v a r i a t i o n s  between t h e  two answers.  I t  is ,  however, imposs ib le  t o  know t h e  

causes  of t h e  al l -or-none consumer's s u r p l u s  d i r e c t l y .  I f  t h e  f a c t o r s  

which c o n t r i b u t e  t o  t h e  could be  measured, t hen  

t h i s  measure could be used t o  e x p l a i n  why t h e  answers t o  t h e  w i l l i n g -  

n e s s  t o  pay and w i l l i n g n e s s  t o  s e l l  q u e s t i o n s  va ry  wh i l e  assuming t h e  

constancy of t h e  marg ina l  u t i l i t y  of income. 

One method of e f f e c t i v e l y  u t i l i z i n g  t h e  al l -or-none formula t ion  

would b e  t o  e s t a b l i s h  a  d i f f e r e n t i a l  between t h e  compensating p r i c e  

and t h e  equ iva l en t  p r i c e .  I n  F igure  V t h e  d i f f e r e n t i a l  would be  ca l -  

c u l a t e d  between P and PC. This  d i f f e r e n t i a l  could then be used a s  
A-N 

a  dependent v a r i a b l e  i n  r eg re s s ions .  The problem wi th  a t tempt ing  

t o  use  t h i s  p r i c e  d i f f e r e n t i a l  approach has  t o  do w i t h  knowing t h e  

a p p r o p r i a t e  p r i c e s  t o  use.  Such an i n d i v i d u a l ' s  i n d i f f e r e n c e  map i s  

n o t  known, t h e  p r i c e s  w i l l  on ly  be  approximate e s t i m a t e s  of t h e  r e a l  

p r i c e s .  A second problem i s  a t t empt ing  t o  f i n d  o u t  e x a c t l y  what 

causes  t h e  al l -or-none answers t o  be g iven  t o  t h e  compensation r equ i r ed  

q u e s t i o n s .  



I f  a s p e c i f i c  l i n k  cannot  be  e s t a b l i s h e d  between t h e  responses  

t o  an  al l -or-none ques t i on  and p o s s i b l e  independent v a r i a b l e s ,  then 

t h e  al l -or-none approach becomes e m p i r i c a l l y  ambiguous. Without a 

l i n k ,  no d e f i n i t e  conc lus ions  can be  drawn from a s p e c i f i c  response.  

The i m p l i c a t i o n  i s  t h a t  one cannot i n f e r  from an observed compensation 

r e q u i r e d  response any usab le  in format ion .  This  means t h a t  measure- 

ments of  consumer's s u r p l u s  w i l l  on ly  be  re1,evant i n  p r a c t i c e  where 

t h e  w i l l i n g n e s s  t o  pay q u e s t i o n  i s  t h  a p p r o p r i a t e  query.  Unfortun- / 
a t e l y ,  t h e  v a l u a t i o n  of  r e sou rces  w i l l  be  d i f f i c u l t  t o  make where t h e  

w i l l i n g n e s s  t o  s e l l  i s  t h e  t h e o r e t i c a l  measure r equ i r ed .  12 



FOOTNOTES 

1 Note t h a t  t h e  exp lana t ion  i s  between t h e  two consumer's s u r p l u s  

measures  of one person and i s  n o t  an a t tempt  t o  e x p l a i n  t h e  va r i ance  

between d i f f e r e n t  i n d i v i d u a l s '  responses  t o  t h e  two ques t i ons .  This  

then  r u l e s  o u t  a s  an  exp lana t ion  t h e  i d e a  of t h e  i n f r amarg ina l  responses  

v e r s u s  t h e  marginal  answers.  

2 May n o t  on ly  a s s i g n  t h e  use  of t h e  p r o p e r t y  b u t  t h e  r i g h t  t o  / 
convey t h e  p rope r ty  t o  o t h e r s  and t h e  r i g h t  t o  t h e  " f r u i t s "  from 

t h e  p rope r ty .  

3  In  t h e  c a s e  of i m p l i c i t  p rope r ty  r i g h t s ,  t h e  i n d i v i d u a l  may n o t  be 

a b l e  t o  s e l l  t h e  p rope r ty  o r  reap  t h e  f r u i t s  of t h e  proper ty .  An 

example of such a  p rope r ty  is  a  p u b l i c  park .  The i n d i v i d u a l s  may use 

and en joy  a  park  bu t  n o t  s e l l  t h e  p a r t  no r  any p a r t s  of i t .  

4 Given t h a t  t h e  income e l a s t i c i t y  i s  equa l  t o  zero ,  n o t  on ly  a r e  

t h e  compensating and equ iva l en t  v a r i a t i o n s  p i c t u r e d  by t h e  consumer's 

s u r p l u s  t r i a n g l e  (F igure  I i n  Chapter 11)  b u t  s o  a r e  t h e  Marsha l l ian  

consumer's su rp luses .  

5 I f  t h e  good i n  q u e s t i o n  i s  an i n f e r i o r  good, then  noth ing  about  

t h e  consumer's behavior  can be  guaranteed.  For example an i n c r e a s e  i n  

t h e  consumer's income may o r  may n o t  i n c r e a s e  t h e  amount of an in-  

f e r i o r  good consumed. 

6 Th i s  argument i s  a l s o  t h e  one presen ted  by K r u t i l l a  and F i s h e r  

(1975, 31) .  

7 It was hoped t h a t  i n t e r n a l  r a t e s  of r e t u r n  could be c a l c u l a t e d  

f o r  a l l  785 i n d i v i d u a l s  i n  t h e  s p o r t  f i s h i n g  survey.  A t  l e a s t  two 



problems e x i s t .  The f i r s t  i s  no v a r i a t i o n  i n  age except  f o r  e i g h t  

grouped c a t e g o r i e s .  The second i s  s i n g l i n g  o u t  incomes f o r  i n d i v i -  

dua l s .  A person who ea rns  $3,000 cannot be expected t o  have t h e  

same i n t e r n a l  r a t e  of r e t u r n  a s  one who e a r n s  $50,000 even i f  t h e  

two a r e  t h e  same age.  D.R.  Maki i n  a d i scuss ion  suggested t h a t  t h e  

dummy v a r i a b l e s  used f o r  age would be  s u f f i c i e n t  t o  measure the  shape 

of t h e  i n t e r n a l  r a t e  of r e t u r n  curve. The p r o b l ~ a r i s e s  t h a t  age 
,/' 

a l o n e  appeared t o  have l i t t l e  c o r r e l a t i o n  wi th  compensation requi red .  

This  does n o t ,  however, make t h e  concept of i n t e r n a l  r a t e s  of 

r e t u r n  u s e l e s s .  The f i s h i n g  survey was n o t  designed t o  ga in  t h e  

b e s t  e s t i m a t e s  of age a s  noted  above. Hence, a t tempt ing  t o  c a l c u l a t e  

r a t e s  of  r e t u r n  was dropped. It should,  however, be pursued i n  some 

l a t e r  s tudy  w i t h  more p r e c i s e  informat ion  on respondents '  ages .  

8  Th i s  i s  o rd ina ry  i n  a  Walrasian sense  (Pa t ink in ,  1963, 86) a s  t h e  

consumer i s  confronted w i t h  a  p r i c e  and then  asked what he would con- 

sume. A Marshal l ian  case  would be where t h e  i n d i v i d u a l  was confronted 

w i t h  t h e  q u a n t i t y  and asked what he would pay. 

9 Not only  i s  t h e  consumer no t  allowed t o  be  a  u t i l i t y  maximizer, 

he must a l s o  n o t  be allowed t o  equate  h i s  marginal  r a t e  of s u b s t i t u -  

t i o n  (MRS) t o  t h e  p r i c e  of t h e  good (Pa t ink in ,  1963, 86) .  What i s  

e s s e n t i a l  t o  n o t i c e  i s  t h a t  t h i s  d e c i s i o n  i s  not a  marginal  one. 

1 0  The i n d i f f e r e n c e  curves cannot i n  a c t u a l i t y  be measured. However, 

what i n d i f f e r e n c e  curves  r ep re sen t  can be  t r u e  w i t h i n  each i n d i v i d u a l .  

11 Thi s  c r i t i c i s m  i s  one which a p p l i e s  t o  a l l  surveys.  

12  Henderson (1941, 119) p o i n t s  ou t  t h a t  t h e r e  e x i s t  s i t u a t i o n s  



where only  the w i l l i n g n e s s  t o  s e l l  ( equ iva l en t  v a r i a t i o n )  i s  t h e  

measure t o  use.  There has been some argument, though, over  the  

u s e f u l n e s s  of  t h e  equ iva l en t  v a r i a t i o n .  Mishan i n  h i s  1st e d i t i o n  

of Cost-Benefi t  Analysis  (19 71) regarded t h e  equ iva l en t  v a r i a t i o n  

a s  n o t  a s  u s e f u l  a s  the  compensating v a r i a t i o n .  However, Mishan 

(1976) r e f u t e s  h i s  p o s i t i o n  and e l e c t s  t o  use the  equ iva l en t  var- 

i a t i o n  a s  w e l l  a s  t h e  compensating v a r i a t i o n .  Bums (1973, 338-34* 

a l s o  sugges t s  t h a t  compensating and equ iva l en t  v a r i a t i o n s  have t h e i r  

p l a c e  i n  desc r ib ing  t h e  d i f f e r e n c e  between small  mu l t ip l e  p r i c e  and 

income changes and l a r g e  m u l t i p l e  p r i c e  and income changes 

r e s p e c t i v e l y .  

Although these  l ea rned  gentlemen s e e  a  p l ace  f o r  the  equ iva l en t  

v a r i a t i o n ,  t h e  a r t i c l e s  mentioned do n o t  guarantee t h a t  the  wi l l i ng -  

nes s  t o  s e l l  func t ion  i s  measurable.  For p roo f ,  one must f a l l  back 

on t h e  r eg re s s ion  a n a l y s i s  of  t h e  l i n k s  between t h e  equ iva l en t  

v a r i a t i o n  and the exogenous v a r i a b l e s .  Before d ismiss ing  t h i s  

measure, however, i t  would r e q u i r e  f u r t h e r  a n a l y s i s  than  t h a t  

p re sen ted  he re .  



CHAPTER V 

Conclusion 

Attempts t o  apply a  measure of consumer's su rp lus  t o  a  p r a c t i c a l  

case  o f  resource  eva lua t ion  a r e  confronted wi th  a  problem of measure- 

ment. This  i s  e s p e c i a l l y  the  case f o r  resources  f o r  which market 

p r i c e s  a r e  n o t  a v a i l a b l e .  One problem i n  p a r t i c u l a r  i s  t h a t  of  which 

of  t h e  a l t e r n a t i v e  measures of consumer's s u r p l u s  i s  most app ropr i a t e  

t o  each  i n d i v i d u a l  case.  I n  t h e  main, t h e  r e l e v a n t  a l t e r n a t i v e s  a r e  

t hose  given by answers t o  two ques t ions  on t h e  va lue  of  one resource :  

"What would you be w i l l i n g  t o  pay f o r  t h e  continued use  of  X?" and 

I I What compensation would you r e q u i r e  t o  forego t h e  use of X forever?"  

The answers t o  t h e  two ques t ions ,  when asked i n  surveys ,  vary 

c o n s i s t e n t l y  by l a r g e  amounts i n  d o l l a r  terms. T r a d i t i o n a l  theory o r  

consumer's s u r p l u s  sugges t s  t h a t  such a  l a r g e  d i f f e r e n c e  should n o t  

e x i s t .  The usua l  reason given f o r  any v a r i a t i o n  between them i s  t h a t  

t h e r e  i s  a  s i g n i f i c a n t  income e f f e c t  t h a t  b r i n g s  t h i s  about.  This  

income e f f e c t  e x i s t s  e s s e n t i a l l y  because t h e  marginal u t i l i t y  of  income 

i s  n o t  cons t an t  over  t h e  range of r e a l  income of  t h e  resource use r s ,  

w i t h  and wi thou t  t h i s  use. This  means t h a t  a s  a  t rade-off  is  made 

between a  good and income, the  more of t h e  good taken away the  l a r g e r  

t h e  sum o f  income w i l l  have t o  be  t o  r ep l ace  t h e  good. 

Along wi th  t h i s  income e f f e c t ,  t h e r e  may a l s o  be an income 

c o n s t r a i n t  t h a t  would exp la in  d i f f e r e n c e s  i n  answers t o  t h e  two 

q u e s t i o n s .  This  c o n s t r a i n t  i s  s a i d  t o  r e s t r a i n  t h e  w i l l i n g n e s s  t o  



pay r e sources  b u t  n o t  the compensation r equ i r ed  answers (Hammack and 

Brown, 19 74, 26 ; K r u t i l l a  and F i she r ,  1975, 30) . 
Although the  income e f f e c t  and income c o n s t r a i n t  explana t ions  

may i n  p a r t  exp la in  t h e  d i f f e r e n c e  between t h e  two answers, t h e r e  

seems f a r  too l a r g e  a va r i ance  between t h e  means of t he  survey responses 

t o  b e  a t t r i b u t e d  t o  j u s t  these .  For example i n  t h e  Hammack and Brown 

s tudy (1974, 26-7) a f t e r  d i sca rd ing  ex t reme.  va lues ,  t h e  mean answers 

w e r e  $247 f o r  t h e  w i l l i n g n e s s  t o  pay ques t ion  and $1,044 f o r  the  com- 

p e n s a t i o n  requi red .  In  t h e  B.C. s p o r t  f i s h i n g  survey presented  here  

i n  d e t a i l ,  t h e  mean and median were r e s p e c t i v e l y  $55 and $35 f o r  t h e  

w i l l i n g n e s s  t o  pay and $24,382 and $700 f o r  t h e  compensation requi red .  

With such extremely l a r g e  d i f  f e r enccs  i n  ev idence ,  i t  is d i f f i c u l t  t o  

a s c r i b e  a l l  t h e  va r i ance  t o  j u s t  t h e  income e f f e c t .  

The B.C. s p o r t  f i s h i n g  survey  was sub jec t ed  t o  a s e r i e s  of 

regresscLons which were an a t t empt  t o  exp la in  the  two s e t s  of  answers. 

Although the  w i l l i n g n e s s  t o  pay (compensated v a r i a t i o n )  answers were 

exp la ined  reasonably w e l l  by t h e  exogenous v a r i a b l e s ,  t h e  compensation 

r e q u i r e d  ( equ iva l en t  v a r i a t i o n )  responses were n o t  s u c c e s s f u l l y  

e x p l a i n a b l e  by t h e  c o l l e c t e d  da ta .  Consequently,  reasons were examined 

which might f u r t h e r  exp la in  t h e  two s e t s  of answers and a l s o ,  might 

e x p l a i n  t h e  d i f f e r e n c e s  between the  responses.  

The suggested reasons ranged from t h e  concept of  expected i n t e r n a l  

r a t e s  o f  r e t u r n  t o  t h e  a l t e r i n g  of t h e  perceived u t i l i t y  l e v e l  and t h e  

pe rce ived  power p o s i t i o n .  These reasons a s  o u t l i n e d  were n o t  a n t i c i p a t e d  

t o  e x p l a i n  a l l  o f  t h e  va r i ance  between t h e  two responses,  b u t  were pu t  



forward i n  an a t tempt  t o  i l l u s t r a t e  how o t h e r  reasons  might be inc luded  

i n  e x p l a i n i n g  t h e  d i f f e r e n c e .  

T h i s  examination o f  t h e  d i f f e r e n c e  and t h e  reasons o u t l i n e d  may 

have i m p l i c a t i o n s  f o r  f u r t h e r  s tudy .  It may, f o r  example, be very  

u s e f u l  t o  a t t empt  t o  c o n s t r u c t  a survey which avoids  some o f  t h e  p i t -  

f a l l s  o f  a pe rce ived  power p o s i t i o n  on t h e  p a r t  of  t h e  respondents .  

Th i s  might  be  accomplished, f o r  example, by . a s k i n g  the  i n d i v i d u a l  what 

compensation h e  expected o t h e r s  t o  r e c e i v e  f o r  t h e  l o s s  of  a resource .  

A second sugges t ion  might be  t o  des ign  a survey i n  which t h e  cha rac t e r -  

i s t i c s  o f  t h e  r e sou rce  i n  q u e s t i o n  were valued and n o t  t h e  va lue  o f  

t h e  p a r t i c u l a r  r e sou rce  i t s e l f .  Th i s  procedure might avo id  t h e  problems 

o f  t h e  i n c l u s i o n  o f  n o n - i n t r i n s i c  b e n e f i t s  and t h e  i n c l u s i o n  o f  

expec t ed  r a t e s  of  r e  t u r n  o f  t h e  i n d i v i d u a l  surveyed. Non- in t r i n s i c  

, b e n e f i t s  r e f e r  t o  such t h i n g s  a s  memories and emotional  f e e l i n g s  

a t t a c h e d  t o  a p a r t i c u l a r  p rope r ty .  An i n t e r n a l  r a t e  of  r e t u r n  i s  an 

i n f l u e n c e  which might cause t h e  compensation r equ i r ed  answer t o  be  very  

l a r g e .  I f  a r e sou rce  was be ing  f o r e v e r  removed from an i n d i v i d u a l ' s  

u s e ,  t h e  person might a t tempt  t o  s e c u r e  a l a r g e  enough sum of money 

i n  o r d e r  t o  compensate him f o r  t h e  l o s s  of many f u t u r e  y e a r s '  b e n e f i t s .  

I n  o r d e r  t o  avoid t h i s  from i n f l u e n c i n g  t h e  survey r e s u l t s ,  t h e  survey 

could  a t t empt  t o  ask  ques t i ons  about  c h a r a c t e r i s t i c s  of  a r e sou rce ,  

f o r  example t h e  view a s s o c i a t e d  w i th  a park ,  i n s t e a d  of  t h e  resource  

i t s e l f .  

The e x i s t e n c e  o f  l a r g e  d i f f e r e n c e s  i n  a l t e r n a t i v e  measures o f  

consumer's s u r p l u s  g ives  rise t o  s p e c u l a t i o n  on which measure t o  u s e  



and when. When an e s t a b l i s h e d  use of a  resource  i s  t o  be  d i s -  

r u p t e d ,  then t h e  compensation r equ i r ed  measure might w e l l  be 

sugges ted  a s  be ing  most app ropr i a t e .  I f  a  resource  is t o  be  

developed o r  made a v a i l a b l e  f o r  t he  f i r s t  t ime, then those  who 

would ga in  from t h i s  p r o j e c t  should be  surveyed f o r  t h e i r  w i l l -  

i ngness  t o  pay and t h i s  measure of va lue  used i n  a l l o c a t i o n  

d e c i s i o n s .  Ne i the r  t h e  compensated no r  the  equ iva l en t  v a r i a t i o n  

seems t o  be  a  r e l i a b l e  measure of  app ropr i a t e  va lue  i n  every 

i n s t a n c e ;  wi th  t h i s  be ing  e s p e c i a l l y  t h e  case  wi th  t h e  p re sen t  

des ign  of surveys.  Another imp l i ca t ion  may be  t h a t  t he  equ iva l en t  

(compensation requi red)  v a r i a t i o n  i s  n o t  used of ten  enough. The 

answers be ing  "too la rge"  o r  "emotional ly b iased"  (Harnmack and 

Brown, 1974, 26-7) would n o t  seem enough j u s t i f i c a t i o n  f o r  ignor-  

i n g  t h i s  me a s  u re  of va lue .  

F i n a l l y ,  i n  choosing which measure t o  use ,  a  t h i r d  imp l i ca t ion  

may b e  t h a t  t h e  income c o n s t r a i n t  on t h e  compensated (wi l l i ngness  

t o  pay) v a r i a t i o n  may induce i n d i v i d u a l s  t o  p r e s c r i b e  too low a 

va lue  t o  t h e  resource  i n  ques t ion .  I f  t h e  income cons t ra i -n t  can 

be a s s o c i a t e d  w i t h  making the  compensated v a r i a t i o n  " r e a l i s t i c " ,  

t h e  income c o n s t r a i n t  may a l s o  cause an under-valuation of a 

r e source .  

Th i s  e s say  has been an a t t empt  t o  i l l u s t r a t e  t h a t  f u r t h e r  

though should be given t o  t h e  explana t ion  of  t h e  d i f f e r e n c e s  

between the  empi r i ca l ly  observed compensated and equ iva l en t  var- 

i a t i o n s .  Although new empi r i ca l  d a t a  have been d iscussed  a long  



w i t h  n e w  exp lana t ions ,  no one reason  can be given precedence ove r  

all o t h e r s  i n  exp la in ing  the d i f f e r e n c e .  This  must be l e f t  f o r  

f u r t h e r ,  more d e t a i l e d  research  and s tudy.  



APPENDIX A 

SPORT FISH SURVEY - 

I n  1975, Environment Canada completed a  survey which d e a l t  

w i t h  v a l i d  h o l d e r s  of f i s h i n g  l i c e n s e s  i n  Yellowhead. A s  t h e  

f i r s t  follow-up l e t t e r  mai led t o  t he se  fishermen s t a t e s ,  t h e  

purpose of  t he  survey  was t o  measure t he  "socio-economic import- 

ance  of  f i sh ing"  t o  those i n d i v i d u a l s  r e s i d i n g  i n  n o r t h e r n  B r i t i s h  

Columbia. From the  mai l  survey evolved a  te lephone survey which 

re-surveyed many o f  t he  i n d i v i d u a l s  who had responded t o  t h e  mail  

survey .  

Reproduced i n  t h i s  appendix a r e  t he  two q u e s t i o n n a i r e s ,  mai l  

and te lephone ,  t h e  follow-up l e t t e r s  f o r  t he  mai l  survey ,  t h e  

. i n s t r u c t i o n s  t o  t h e  te lephone survey personnel ,  t h e  coding s h e e t s  

used by t h e  Department of  F i s h e r i e s  f o r  t h e  product ion  o f  t h e i r  

computer ca rds  and t h e  depar tment ' s  t h r e e  t a b l e s .  Two t a b l e s  a r e  

f o r  t h e  mai l  and te lephone o v e r a l l  r e s u l t s  and t h e  t h i r d  t a b l e  is  

a breakdown by s t ream and r e s idence  of t h e  compensating consumer 

s u r p l u s  p r i c e  va lues .  

This  appendix w i l l  be  o f  i n t e r e s t  i n  o r d e r  t o  understand t h e  

procedures  of  t h e  department and t o  i l l u s t r a t e  t h e  type  of  usage the  

d a t a  was be ing  pu t  t o  by Environment Canada, F i s h e r i e s  and Marine 

Department. A l l  of  t h e  le t ters ,  d a t a  and computer ca rds  were 

r ece ived  from M r .  William F. S i n c l a i r  and M r .  Rob Morley. 



SPORT FISH MAIL QUESTIONNAIRE 

S e c t i o n  A --- 

Ti ; f i r s t  s e c t i o n  a sks  s e v e r a l  ques t i ons  about  members of  

your  hr c;ehold i n  an e f f o r t  t o  ensu re  t h a t  t h e  op in ions  expressed 

i n  th: survey a r e  t r u l y  r e p r e s e n t a t i v e  of  - a l l  t he  s p o r t  f i s h e r -  

men i n g  i n  n o r t h e r n  B r i t i s h  Columbia and n o t  j u s t  i s o l a t e d  

segments o f  t h e  s p o r t  f i s h i n g  popula t ion .  

1. P l e a s e  i n d i c a t e  i n  t h e  a p p r o p r i a t e  space  t h e  t o t a l  number of 

males and females and t h e  number of male and female s p o r t  

f ishermen (who s p o r t  f i s h  a t  l e a s t  once a  year )  who perman- 

e n t l y  r e s i d e  

Age 

0 - 9  

1 0  - 19  

20 - 29 

30 - 39 

40 - 49 

50 - 59 

60 - 69 

70 and Over 

i n  your household accord ing  t o  age. 

Fishermen T o t a l  Household Res idents  

Male Female Male Female 



2. How many days d u r i n g  1974 d i d  members of y o u r  household s p o r t  

f i s h  i n  t h e  a r e a  between P r i n c e  George and P r i n c e  Ruper t  ( s e e  

Map showing a r e a  o f  concern)  ? 

(no.  o f  days d u r i n g  1974) 

3. P l e a s e  i n d i c a t e  (,/) which c a t e g o r y  b e s t  d e s c r i b e s  t h e  occupa t ion  

of t h e  head o f  t h e  household.  

Laboure r  I 

Tradesman o r  T e c h n i c a l  

P r o f e s s i o n a l  

S a l e s  - 



C l e r i c a l  

Management and Execut ive 

Self-Employed 

R e t i r e d  

Other ( p l e a s e  s p e c i f y )  

4.  What i s  t h e  g ros s  (be fo re  t axes )  t o t a l  income of your  house- 

ho ld  p e r  yea r?  $ 

Sec t ion  B 

I n  Sec t ion  B we wish t o  determine t h e  importance of s p o r t  

f i s h i n g  and the  amount of  ang l ing  e f f o r t  on p a r t i c u l a r  waterways 

l o c a t e d  i n  t h e  c e n t r a l  nor thwes te rn  a r e a s  of B r i t i s h  Columbia. W e  

a r e  i n t e r e s t e d  i n  you r  (you a s  an i n d i v i d u a l )  f i s h i n g  a c t i v i t y  i n  

t h e  gene ra l  a r e a  between P r i n c e  George and P r ince  Rupert .  W e  

r e a l i z e  t h a t  few people  keep e x a c t  r eco rds  of t h e i r  f i s h i n g  

expe r i ence ,  bu t  we would a p p r e c i a t e  i t  i f  you would answer a l l  

q u e s t i o n s  accord ing  t o  your b e s t  e s t ima te .  

5 .  P l e a s e  i n d i c a t e  how many y e a r s  you have l i v e d  i n  P r ince  George 

o r  i n  t h e  a r e a s  n o r t h  of P r i n c e  George i n  B r i t i s h  Columbia ( a r ea  

of  concern a s  

6. How many days 

P r i n c e  George 

shown on Map). 
(no. of  Years) 

each y e a r  do you normally f i s h  i n  t h e  a r e a  between 

and P r i n c e  Rupert?  
(no. of days p e r  yea r )  



7. How many days d i d  you f i s h  i n  t h e  a r e a  between P r i n c e  George and 

P r i n c e  Rupert  du r ing  1974? 
(no. o f  days dur ing  1974) 

8. P l e a s e  i n d i c a t e  (4 )  what type of  f i s h i n g  you p r e f e r .  

Lake o r  River  (s t ream) 

9.  What s p e c i e s  o f  f i s h  do you p r e f e r  t o  c a t c h ?  P l e a s e  l i s t  i n  

o r d e r  of p r e f e r ence  (your  p r e f e r r e d  s p e c i e s  f i r s t ) .  

10.  What i s  your  f a v o u r i t e  f i s h i n g  r i v e r  o r  l a k e  and how many 

. days do you normally  f i s h  t h e r e  each y e a r ?  

( 1 s t  f a v o u r i t e  l o c a t i o n )  (days f i s h e d  p e r  yea r )  

11. What would be  t h e  minimum annua l  cash payment t h a t  you would 

a c c e p t  t o  fo rego  f o r e v e r  your  r i g h t  t o  f i s h  a t  your  f a v o u r i t e  

r i v e r  o r  l a k e ?  P l e a s e  n o t e  t h a t  you on ly  g ive  up your  r i g h t  

t o  f i s h  on your  f a v o u r i t e  r i v e r  of l a k e  ( f o r  a l l  t ime ) ,  b u t  

t h a t  you s t i l l  could f i s h  on any o t h e r  r i v e r  o r  l ake .  

$ p e r  yea r .  

12.  What i s  your  second f a v o u r i t e  f i s h i n g  r i v e r  o r  l a k e  and how 

many days do you normally  f i s h  t h e r e  each  y e a r ?  



(2nd f a v o u r i t e  l o c a t i o n )  (days f i s h e d  p e r  yea r )  

13. We would l i k e  you t o  e s t i m a t e  t h e  average c o s t  of a  day ' s  

f i s h i n g  on your f a v o u r i t e  r i v e r s  o r  l a k e s .  To t h i s  end, w e  

a sk  t h a t  you inc lude  any c o s t s  t h a t  you f e e l  a r e  d i r e c t l y  

r e l a t e d  t o  your f i s h i n g  t r i p .  These c o s t s  may i n c l u d e  t r a v e l  

and equipment c o s t s  b u t  w i l l  n o t  i nc lude  any c o s t s  t h a t  would 

have been i n c u r r e d  i f  no f i s h i n g  t r i p  had taken p l ace .  

What i s  t h e  average c o s t  of a  day ' s  f i s h i n g :  

(i) On your f a v o u r i t e  r i v e r  o r  l a k e ?  $ -  p e r  day. 

( i i )  On your 2nd f a v o u r i t e  r i v e r  o r  l a k e ?  $ p e r  day. 

Sec t ion  C 

Th i s  i s  a  h y p o t h e t i c a l  q u e s t i o n  which, i f  answered c o r r e c t l y ,  

w i l l  h e l p  us t o  determine t h e  va lue  of t h e  s p o r t  f i s h e r y  t o  r e s i -  

d e n t s  of  c e n t r a l  nor thwes te rn  B r i t i s h  Columbia. P l ea se  cons ider  

i t  c a r e f u l l y  and answer accord ing  t o  your  b e s t  e s t ima te .  P l e a s e  

n o t e  t h a t  Quest ion 1 4  asks  f o r  a  maximum "per  day" e s t ima te .  

14. Suppose t h e  c o s t s  of a  day ' s  f i s h i n g  a t  your f a v o u r i t e  r i v e r  

o r  l a k e  were t o  rise. What would be t h e  maximum amount t h a t  

you would pay b e f o r e  you would s t o p  f i s h i n g  a t  your f a v o u r i t e  

r i v e r  o r  l a k e  a l t o g e t h e r ?  

$ p e r  day. 



15. P l e a s e  f e e l  f r e e  t o  make any comments you wish e i t h e r  abou t  

t h i s  q u e s t i o n n a i r e  o r  about  any i d e a s  you may have r ega rd ing  t h e  

improvement of  s p o r t  f i s h i n g  i n  t h e  c e n t r a l  nor thwes te rn  a r e a  

of  B r i t i s h  Columbia. 

P l e a s e  n o t e  your te lephone number i n  t h e  space  provided s o  t h a t  

w e  w i l l  be  a b l e  t o  d i s c u s s  your comments w i th  you o r  answer any 

q u e s t i o n s  which might a r i s e .  

Telephone Number 

THANK YOU! 



SPORT FISH MAIL QUESTIONNAIRE 1975 

COMPUTER CLASSIFICATION AND CODING 

C l a s s i f i c a t i o n  

P l a c e  o f  Residence 

Codes 

A - K i t i m a t  

B - P r i n c e  George 

C - T e r r a c e  

D - P r i n c e  Ruper t  

E - Smi thers  

F - Vanderhoof 

G - B u m s  Lake 

H - F r a s e r  Lake 

I - Haze l ton  

J - G r a n i s l e  

K - Telkwa 

L - F o r t  F r a s e r  

M - Houston 

N - Kitwanga 

@ - Endako 

P - F o r t  S t .  James 

Q - Takys ie  Lake 

R - Southbank 

S - Engen 

V - P r i n c e  George 



Column C l a s s i f i c a t i o n  Codes 

2,394 I d e n t i f i c a t i o n  Number Number (range 000-999) 

5 Male Anglers ,  0-9 yea r s  o l d  Number (range 0-9) 

X - No Response 

Female Anglers ,  0-9 yea r s  o l d  Same a s  Column 5 

Males, 0-9 yea r s  o l d  Same a s  Column 5 

Females, 0-9 y e a r s  o l d  . Same a s  Column 5 

Male Anglers ,  10-19 yea r s  o l d  Same a s  Column 5 

Female Anglers,  10-19 yea r s  o l d  Same a s  Column 5 

Males, 10-19 y e a r s  o l d  Same a s  Column 5 

Females, 10-19 y e a r s  o l d  Same a s  Column 5 

Male Anglers ,  20-29 y e a r s  o l d  Same a s  Column 5 

Female Anglers ,  20-29 yea r s  o l d  Same a s  Column 5 

Males, 20-29 yea r s  o l d  Same a s  Column 5 

Females, 20-29 y e a r s  o l d  

Male Anglers.  30-39 v e a r s  o l d  

Female Anglers., 30-39 y e a r s  o l d  

Males, 30-39 yea r s  o l d  

Females. 30-39 v e a r s  o l d  

Male Anglers ,  40-49 y e a r s  o l d  

Female Anglers ,  40-49 y e a r s  o l d  

Males, 40-49 y e a r s  o l d  

Females, 40-49 y e a r s  o l d  

Male Anglers ,  50-59 y e a r s  o l d  

Female Anglers ,  50-59 y e a r s  o l d  

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 



Column 

2 7  

2 8 

29 

30 

3 1  

32 

33 

C l a s s i f i c a t i o n  

Males, 50-59 yea r s  o l d  

Females. 50-59 v e a r s  o l d  

Male Anglers ,  60-69 y e a r s  o l d  

Female Anglers ,  60-69 y e a r s  o l d  

Males. 60-69 v e a r s  o l d  

Females, 60-69 y e a r s  o l d  

Male Anglers ,  70 o r  more y e a r s  
o l d  - 
Female Anglers.  70 o r  more 
yea r s  o l d  

Males. 70 o r  more v e a r s  

Females, 70 o r  more y e a r s  o l d  

Household days f i s h e d  i n  
Yellowhead i n  1974 

Occupation o f  household head 

Codes 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Same a s  Column 5 

Number (range 000-365) 

No Response - XXX 

0 - No response 

1 - Labourer 

2 - Tradesman o r  Technician 

3 - P r o f e s s i o n a l  

4 - S a l e s  

5 - C l e r i c a l  

6 - Management and Execut ive 

7 - Self-employed 

8 - R e t i r e d  

9 - Other  



Column C l a s s i f i c a t i o n  Codes 

41 - 42 - Gross household annual  income Number (range 00-99) i n  
thousands 

XX - No response 

43 - 44 Years of r e s idence  i n  Yellowhead Number (range 00-99) 

XX - No response 

45 - 47 Days normally f i s h e d  p e r  y e a r  Number (range 000-365) 
i n  Yellowhead 

XXX - No response 

AAA - Not a fisherman 

48 - 50 Days f i s h e d  i n  1974 i n  Number (range 000-365) 
Yellowhead 

XXX - No response 

AAA - Not a fisherman 

P r e f e r r e d  type of  f i s h i n g  

F i r s t  p r e f e r r e d  s p e c i e s  

0 - No response 

1 - Lake 

2 - River  (s t ream) 

3 - No p re fe rence  

4 - S a l t  Water 

0 - No response 

1 - Salmon 

2 - Trout  (Rainbow, 
Cu t th roa t )  

3 - Stee lhead  

4 - Dolly Varden 

5 - Lake Trout  (Char) 

6 - Other  

7 - No p re fe rence  



Co 1 umn C l a s s i f i c a t i o n  Codes 

Second p r e f e r r e d  s p e c i e s  Same a s  Column 52 

Thi rd  p r e f e r r e d  s p e c i e s  Same a s  Column 52 

Fourth p r e f e r r e d  s p e c i e s  Same a s  Column 52 

F i r s t  f a v o u r i t e  f i s h i n g  l o c a t i o n  0 - No response 

1 - No f a v o u r i t e  

' 2 - Copper River  (Zymoetz) 

3 - Kit imat  River  

4 - Lakelse  River  

5 - Skeena River  

6 - Douglas Channel 

7 - Telkwa River  

8 - Babine Lake 

9 - Wedeene River  

A - Kitwanga River  

B - Dala River  

C - K i l d a l a  River  

D - Uncha Lake 

E - Pop la r  Lake 

F - McBride Lake 

G - Nadina River  

H - Other  Lakes 

I - Lakelse  Lake 

J - Kalum River  

K - Tchesinkut  Lake 



C l a s s i f i c a t i o n  

F i r s t  f avour i  t e  f i s h i n g  
l o c a t i o n  cont inued 

Codes 

L - Kasids  River  

M - Owen Lake 

N - Kitwanga Lake 

(8 - Nass River  

P - Kalum Lake 

Q - Other  Rivers  

R - Francois  Lake 

S - Kispiox River 

T - Mezeadin Lake 

U - S t u a r t  Lake 

V - Nechako River  

W - F r a s e r  Lake 

X - Babine River  

Y - Maxan Lake 

Z - Bulkley River  

c - Pinkut  Lake 

. - Takysie Lake 

* Morice River  

( - Burns Lake 

) - Ootsa Lake 

$ - P a r r o t t  Lakes 

? - Augier Lake 

= - S t e l l a k o  River 

: - Exchamsiks River 



Column 

56 

C l a s s i f i c a t i o n  -- - 

F i r s t  f a v o u r i t e  f i s h i n g  
l o c a t i o n  cont inued 

57 - 59 Days f i s h e d  pe r  y e a r  a  f i r s t  
f a v o u r i t e  l o c a t i o n  

' 60 - 65 Compensation r equ i r ed  f o r  l o s s  
of f i r s t  f a v o u r i t e  l o c a t i o n  

66 Second f a v o u r i t e  f i s h i n g  
l o c a t  i on  

67 - 69 Days f i s h e d  p e r  y e a r  a t  second 
f a v o u r i t e  l o c a t i o n  

70 - 72 Average cos t  p e r  day a t  f i r s t  
f a v o u r i t e  l o c a t i o n  

73 - 75 Average c o s t  p e r  day a t  
second f a v o u r i t e  l o c a t i o n  

76 - 79 Maximum wil l ingness- to-pay 

Mail ing responded t o  

Codes 

# - Cluculz  Lake 

; - Nulki  Lake (Tachick) 

, - Bednes t i  Lake 

+ - Morice Lake 

% - Dean River  

B - Grassham Lake 

- Norman Lake 

< - Oona and Ormand Lakes 

! - McLure Lake 

/ - Ful ton  River  

Number (range 000-365) 

XXX - No response 

Number (range 000000-999999) 

XXXXXX - No response 

See Column 56 

See Columns 57-59 

Number (range 000-999) 

XXX - No response 

Number (range 000-999) 

Number (range 0000-9999) 

XXXX - No response 

A - F i r s t  Mail  Completed 



Co 1 u r n  C l a s s i f i c a t i o n  Codes 

80 Mai l ing  responded t o  c o n t i n u e d  B - Second Mail Completed 

C - T h i r d  Mail  Completed 

D - Four th  Mail Completed 

E - F i f t h  Mai l  Completed 

F - F i r s t  M a i l  Incompleted 

G - Second Mail Incompleted 

H - T h i r d  Mail  Incompleted 

I - Four th  Mail  Incompleted 

J - F i f t h  Mail  Incompleted 

K - F i r s t  M a i l  Recompleted 

L - Second Mai l  Recompleted 

M - T h i r d  Mail Recompleted 

N - Four th  M a i l  Recompleted 

@ - F i f t h  M a i l  Recompleted 



TELEPHONE ENUPERATOR INSTRUCTIONS 

SUMMER SURVEY. 19  75 

It i s  intended t h a t  a l l  telephone enumeration w i l l  t ake  p l ace  

roughly between 6:00 and 7:30 PM on weekdays i n  Ter race ,  Smithers 

and P r i n c e  George. Enumerators a r e  t o  adhere t o  the  6:00 t o  7:30 

PM p r i n c i p l e .  However, i t  i s  expected t h a t  they w i l l  a d j u s t  t h e i r  

hours  around t h a t  time i n  a manner which i s  c o n s i s t e n t  wi th  t h e i r  

succes s  exper ience .  Telephone t ry-agains o r  cal l -backs may be 

c a r r i e d  o u t  any t ime a f t e r  t he  i n i t i a l  t r y .  I n  o t h e r  words, i t  

is  reasonable  t o  expec t  t h a t  f o r  one reason o r  another  c e r t a i n  

i n d i v i d u a l s  a r e  never  i n  e a r l y  i n  t h e  evening. I n  t h a t  case ,  

c a l l s  may be made a t  noon o r  on weekends. It i s  no t  expected t h a t  

t h e  enumerator w i l l  eve r  have t o  make c a l l s  i n  t h e  morning p r i o r  

t o  noon any day of t h e  week. 

Telephone format i s  a s  fol lows:  

He l lo ,  my name i s  . I am an economist wi th  

the  F i s h e r i e s  and Marine Se rv i ce ,  Department of t h e  Environment. 

I a m  c a l l i n g  i n  connect ion w i t h  t h e  mail  ques t ionna i r e  which we 

s e n t  t o  you i n  January t h i s  year .  May I speak wi th  whoever f i l l e d  

ou t  t h e  ques t ionna i r e?  (Might be some explana t ion  requi red  he re ) .  

I f  t h e  person i d e n t i f i e s  himself  ( o r  h e r s e l f )  a s  t h e  person who 

f i l l e d  out  the  ques t ionna i r e  o r  once the  person who f i l l e d  ou t  t h e  

ques t ionna i r e  comes t o  t h e  te lephone,  then you a r e  t o  say :  



I would l i k e  t o  take  a  few moments of  your time t o  go over  some 

o f  t h e  answers you f i l l e d  ou t  on your  q u e s t i o n n a i r e  t h i s  s p r i n g .  

(Might t ake  some exp lana t ion  h e r e ) .  

You might  want t o  c l a r i f y  some p o i n t s  of  misunderstanding about why 

you a r e  c a l l i n g  and what t h e  purpose of  t h e  survey  was. However, 

p roceed  from h e r e  i n  t h e  fo l lowing  manner: 

One of  t h e  t h r e e  ques t i ons  I want t o  d e a l  w i th  i s  t h e  ques t i on  

which a s k s :  What would be  t h e  minimum annual  cash payment t h a t  you 

would a c c e p t  t o  forego fo reve r  your  r i g h t  t o  f i s h  a t  your  f a v o u r i t e  

r i v e r  o r  l a k e ?  Your answer was $ 

I n t e r p r e t  - I n  o t h e r  words, you i n d i c a t e d  by your answer t h a t  you 

were w i l l i n g  t o  g ive  up f i s h i n g  a t  (favour- 

i t e  l o c a t i o n )  f o r  a  cash payment of $ p e r  year .  

Are you s a t i s f i e d  t h a t  t h i s  answer g ives  a  f a i r  

i n d i c a t i o n  of what va lue  you p l a c e  on your  f a v o u r i t e  

f i s h i n g  l o c a t i o n ?  

He ( o r  she)  w i l l  e i t h e r  s ay  yes  o r  no. I f  he says  yes then  drop i t  

and c a r r y  on wi th  t h e  n e x t  q u e s t i o n .  I f  he s ays  - no a s k  him whether 

he  t h i n k s  t h e  answer is  low o r  high.  I f  he s ays  - low s t a r t  bidding.  

(This  may need some exp lana t ion  about  r a r e  p a i n t i n g s ,  etc. and about  

how you i n t e r p r e t  t he  answer b u t  you should reach  a  f i g u r e  t h a t  he 

w i l l  f i n d  s a t i s f a c t o r y  w i th  exp lana t ion  and con t inua l  b idd ing ) .  



One of the  ques t i ons  asked was t o  e s t i m a t e  t h e  average cos t  

of  a d a y ' s  f i s h i n g  a t  your f a v o u r i t e  and second f a v o u r i t e  f i s h i n g  

l o c a t i o n .  Your answer was t h a t  on average i t  cos t  you $ 

per day t o  f i s h  a t  your f a v o u r i t e  l o c a t i o n .  Are you s a t i s f i e d  w i t h  

t h a t  answer? Do you th ink  t h a t  i s  h igh  o r  low? Then s t a r t  b idd ing  

i f  h e  answers low. 

Your answer t o  t h e  second p a r t  of t h a t  ques t i on  was t h a t  i t  was 

wor th  $ p e r  day t o  f i s h  a t  your second f a v o u r i t e  f i s h i n g  

l o c a t i o n .  Once aga in ,  a r e  you s a t i s f i e d  w i th  t h a t  answer? Do 

you t h i n k  t h a t  i t  i s  h igh  o r  low? 

The f i n a l  ques t i on  which I would l i k e  t o  review wi th  you i s  

t h e  ques t i on  t h a t  asked you: Suppose t h e  c o s t  of a  day ' s  f i s h i n g  

a t  you r  f a v o u r i t e  r i v e r  o r  l a k e  were t o  rise. What would be t h e  

maximum amount t h a t  you would pay be fo re  you would s t o p  f i s h i n g  a t  

y o u r  f a v o u r i t e  r i v e r  o r  l a k e ?  Your answer was t h a t  you wou . pay 

up t o  a  maximum of  $ p e r  day be fo re  you would s t o p  f i s h i n g  

a t  your  f a v o u r i t e  f i s h i n g  l o c a t i o n .  Do you th ink  t h a t  t h a t  answer 

i s  a f a i r  i n d i c a t i o n  o f  what i t  would have t o  c o s t  you p e r  day be fo re  

you would q u i t  f i s h i n g  a t  your  f a v o u r i t e  l o c a t i o n ?  H e  w i l l  say  

y e s  o r  no, then ask  him i f  i t  is  h igh  o r  low, and then s t a r t  your 

b idd ing .  

Is your  answer t o  t h i s  q u e s t i o n  ove r  and above what i t  c o s t s  

you t o  f i s h  each day? (Pause) I f  he ( o r  she)  does n o t  appear  t o  



unders tand  go on: That i s ,  t h e  maximum amount you would pay i s  

( 1 3 ( i )  + (14))  $ o r  ( j u s t  14) $ ? 

I n  c l o s i n g  you a r e  t o  thank t h e  person f o r  t h e i r  coopera t ion .  

Say t h a t  t h e i r  in format ion  w i l l  be  t r e a t e d  s t r i c t l y  c o n f i d e n t i a l  

and t h a t  i t  w i l l  be of  t h e  utmost va lue  when p repa r ing  environmental 

impac t  s t a t emen t s  o r  a s s e s s i n g  t h e  environmental  consequences o f  

p a r t i c u l a r  development p r o j e c t s .  

The fou r  b a s i c  r u l e s  f o r  te lephone surveys  a r e :  

1. P o l i t e n e s s  

2. Speak i n  a  c l e a r  conc i se  vo i ce  - i t  i s  a b s o l u t e l y  

neces sa ry  t h a t  t h i s  be done because a  person who i s  

i n t e r r u p t e d  by a  te lephone conve r sa t i on  which i s  n o t  

p e r s o n a l l y  d i r e c t e d  t o  them and by what is  e s s e n t i a l l y  

an i nvas ion  of p r ivacy  by te lephone  w i l l  t e rmina te  

t h e  conversa t ion  immediately i f  they do n o t  under- 

s t a n d  what t he  conversa t ion  is  about .  

3. It is  a b s o l u t e l y  e s s e n t i a l  t h a t  when t h e r e  i s  no 

answer t h a t  a l l  "no answers'' be  t r i e d  aga in  s e v e r a l  

t i m e s .  "Try aga ins t '  should be t r i e d  a t  l e a s t  twice 

i n  t h e  evening and then perhaps t r i e d  t h e  n e x t  day 

du r ing  t h e  a f t e rnoon .  

4 .  Bidding must be r e a l i s t i c a l l y  c a r r i e d  o u t  i n  a  ca sua l  

manner and t h e  enumerator must thoroughly understand 

t h e  b a s i c  argument about  why t h e  economic e v a l u a t i o n  

o f  nonpriced r e sou rces  i s  impor tan t .  



PHONE SURVEY - 1975 COMPUTER CODES 

Co 1 umn C l a s s i f i c a t i o n  - 

1 P l a c e  o f  Residence 

2 , 3 , 4  I d e n t i f i c a t i o n  Number 

Codes 

A - K i t i m a t  

B - P r i n c e  George 

C - T e r r a c e  

D - P r i n c e  Ruper t  

E - Smi thers  

F - Vanderhood 

G - B u m s  Lake 

H - F r a s e r  Lake 

I - Haze l ton  

J - G r a n i s l e  

K - Telkwa 

L - F o r t  F r a s e r  

M - Houston 

N - Kitwanga 

- Endako 

P - F o r t  S t .  James 

Q - Takys ie  Lake 

R - Southbank 

S - Engen 

V - P r i n c e  George 

Number ( range  000-999) 



Column -- C l a s s i f i c a t i o n  Codes 

5 F i r s t  f avour i t e  f i s h i n g  l o c a t i o n  0 - No response 

1 - No f a v o u r i t e  

2 - Copper River (~ymoetz)  

3 - Kitimat  River 

4 - Lakelse River 

5 - Skeena River 

6 - Douglas Channel 

7 - Telkwa River 

8 - Babine Lake 

9 - Wedeene River 

A - Kitwanga River 

B - Dala River 

C - Ki lda la  River 

D - Uncha Lake 

E - Poplar  Lake 

F - McBri.de Lake 

G - Nadina River 

H - 0 t h e r  Lakes 

I - Lakelse Lake 

J - Kalum River 

K - Tchesinkut Lake 

L - Kasiks River 

M - Owen Lake 

N - Kitwanga Lake 



Column C l a s s i f i c a t i o n  Codes 

5 F i r s t  f avour i t e  f i s h i n g  loca t ion  @ - Nass River 
continued 

P - Kalum Lake 

Q - Other Rivers 

R - Francois Lake 

S - Kispiox River 

' T - Meziadin Lake 

U - S t u a r t  Lake 

V - Nechako River 

W - Fraser  Lake 

X - Babine River 

Y - Maxan Lake 

Z - Bulkley River 

C - Pinkut Lake 

. - Takysie Lake 

* - Morice River 

( - Burns Lake 

) - Ootsa Lake 

$ - P a r r o t t  Lakes 

? - Augier Lake 

- - - Ste l l ako  River 

: - Exchamsiks River 

# - Cluculz Lake 

; - Nulki Lake ( ~ a c h i c k )  

, - Bednesti Lake 



Column 

5 

C l a s s i f i c a t i o n  

F i r s t  f a v o u r i t e  f i s h i n g  l o c a t i o n  
cont inued 

6 Second f a v o u r i t e  f i s h i n g  l o c a t i o n  

7  - 12  Compensation r equ i r ed  f o r  l o s s  of 
f i r s t  f a v o u r i t e  l o c a t i o n  O r i g i n a l  
response 

1 3  - 1 8  Compensation r e q u i r e d  f o r  l o s s  of  
f i r s t  f a v o u r i t e  l o c a t i o n  New 
response  

1 9  - 20 Reason f o r  divergence i n  compen- 
s a t i o n  r equ i r ed  

21 - 23 Average c o s t  pe r  day a t  f i r s t  
f a v o u r i t e  l o c a t i o n  O r i g i n a l  
response 

24 - 26 Average c o s t  pe r  day a t  f i r s t  
f a v o u r i t e  l o c a t i o n  New response  

Codes 

+ - Morice Lake 

% - Dean River  

B - Grassham Lake 

I t  - Norman Lake 

< - Oona and Ormand Lakes 

! - McLure Lake 

/ - Ful ton  River  

See Column 5 

Number (range 000000-999999) 

XXXXXX - No response 

See column 7-12 

00 - No response 

0 1  - Misunderstood 

02 - I n d i f f e r e n t  

03 - owns p rope r ty  

04 - wouldn't  d i s c u s s  

05 - cannot p l ace  
monetary va lue  

06 - r i s i n g  c o s t s  

Number (range 000-999) 

XXX - No response 

See column 21 - 23 



Column C l a s s i f i c a t i o n  Codes 

27 - 29 Average c o s t  p e r  day a t  second 
f avour i  t e  l o c a t i o n  O r i g i n a l  
response 

30 - 32 Average c o s t  pe r  day a t  second 
f a v o u r i  te l o c a t i o n  New response  

33 - 34 Reason f o r  d ive rgen t  c o s t s  

35 - 38 Maximum wil l ingness- to-pay 
O r i g i n a l  resDonse 

39 - 42 Maximum w i l l i n m e s s - t o - ~ a v  

Number (range 000-999) 

XXX - No response 

See column 27-29 

00 - No response 

01  - Misunderstood 

02 - New a c c e s s o r i e s  acqui red  

03 - Ris ing  c o s t s  ( i n f l a t i o n )  

Number (range 0000-9999) 

XXXX - No response 

See column 35-38 
New response 

43 - 44 Reason f o r  d ive rgen t  w i l l i n g e s s -  00 - No response 
t o  pay 

0 1  - Misunderstood 

02 - Net of  c o s t s  

03 - Ris ing  c o s t s  

Wil l ingness-  to-pay N e t  of c o s t s  0  - No response 

1 - yes  
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SUMMARY OF RESIDENT ANGLER DAYS BY STREAM AND PLACE OF RESIDENCE - 

SHOWING PRICE COMPENSATING CONSUMER SURPLUS VALUES 

Norman Lake 
Bednes t i  Lake 
Cluculz  Lake 
Nulki  Lake 
Nechako River  
S t u a r t  Lake 
Oona & Ormond Lakes 
Grassham Lake 
F r a s e r  Lake 
S t e l l a k o  River  
F ranco i s  Lake ' 

Burns Lake 
P inku t  Lake 
Tchesinkut  Lake 
Takysie  Lake 
Uncha Lake 
Ootsa Lake 
Maxan Lake 
Augier Lake 
Babine Lake 
Ful ton  River  
Owen Lake 
Pop la r  Lake 
P a r r o t t  Lakes 
Morice River  
Morice Lake 
McBride Lake 
Nadina River  and Lake 
Babine River  
Telkwa River  
Bulkley River  
MacLure Lake 
Kisp iox  River  
Kitwanga River  and Lake 
Copper River  
Skeena River  
Kalum River  
Kalum Lake 
Lakelse  Lake 

T o t a l  Angler Mean Value 
~ a y s  / ~ r .  Per  Day ($) 

Lakelse  River  43,921 20 

Annual T o t a l  
($) Value Q.9 

79,200 
105,042 

2,086,004 
453,388 
626,208 
630,300 

39,046 
210,455 
5 75,952 

22,246 
889,204 
18,369 
15,240 

101,167 
44,418 

112,464 
239,209 

9,800 
l,38O* 

1,403,534 
13,140* - 
14,098 
52,340 

1,125,912 
- 

4,220 
50,800 
61,290 
25,382 

983,100 
9,720* 

1,274,982 
142,775 

2,042,226 
3,377,780 

430,103 
2,605 

169,660 
878,420 



Kit imat  River 
Wedeene River 
K i l d a l a  River 
Exchamsiks River 
Kas i k s  Rivers 
Dala River 

Tota l  Angler 
Days /Y r . 

Mean Value Annual Total  
Per  Day ($) ($) Value Q.9 

- no mean values ava i l ab le  

* Q. 7 mean values used 

( ) without  extreme value 



P R I C E  COMPENSATING CONSUMER S U R P L U S  VALUES BY S T R E A M  

T o t a l  Annual ValuesIStream = t o t a l  number of  Yellowhead a n g l e r s  
who f i s h l e a c h  s t r eam 

X mean y e a r l y  p .c .  consumer 
s u r p l u s  

Mean y e a r l y  p r i c e  compensating consumer s u r p l u s  

= mean va lue  [ ( d a i l y  wi l l ingness - to-  
pay - d a i l y  c o s t s  of f i s h i n g )  X 
(days f i s h e d  p e r / y e a r / s  tream) ] 

= mean va lue  [ ( te lephone  survey ' 7 5  
Q . 3 ( a ) ( i i )  - Q . Z ( b ) ( i i ) )  X 
(mai l  survey  Q.10)] 

T o t a l  number of Yellowhead Anglers who f i s h  each s t r eam 

= t o t a l  a n g l e r  days ls t ream + mean 
number a n g l e r  days a t  s t ream p e r  
a n g l e r  

Mean # Angler days a t  Stream p e r  a n g l e r  by p l ace  of  r e s idence  

= mean (mail  survey Q.10 and 4.12) 

T o t a l  Angler  days ls t ream = t o t a l  r e s idence  a n g l e r s  by p l a c e  
of  r e s idence  ( '  74 phone survey 
a n g l e r s  a s  % of  pop.) 

X mean days f i s h l y r .  i n  Yellow- 
head by p l a c e  of r e s idence  ( ' 7 5  
mai l  survey Q. 6)  

X d i s t r i b u t i o n  of a c t i v i t y  
occur rence  a t  each s t ream by 
p l a c e  of res idence  (mail  survey 
Q.10 and 4.12) 
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