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ABSTRACT: This  review d i s cus se s  concepts  and 
t h e o r i e s  of s u b s t i t u t i o n  i n  r e c r e a t i o n  choice .  It 
b r i ngs  t oge the r  t h e  l i t e r a t u r e  of r e c r e a t i o n  
research ,  psychology, geography, economics, and 
t r a n s p o r t a t i o n .  P a r a l l e l  and complementary 
developments need i n t e g r a t i o n  i n t o  an improved 
theory  of s u b s t i t u t i o n .  Recrea t ion  dec i s i on  
behavior  i s  cha rac t e r i z ed  a s  a  nes ted  o r  
s e q u e n t i a l  choice process.  Examples a r e  included 
from urban and d ispersed  r e c r e a t i o n  research .  

INTRODUCTION 

Recrea t ion  resource  management is  dependent 
on understanding r e c r e a t i o n  choice  behavior .  Many 
management a c t i o n s  d i r e c t l y  a f f e c t  t h e  a t t r i b u t e s  
of r e c r e a t i o n  s i t e s ,  e .g. ,  changes i n  s e r v i c e s  and 
f a c i l i t i e s ,  modi f ica t ion  of s i t e  q u a l i t y  o r  
c apac i t y ,  changes i n  u se r  f e e s ,  and congest ion 
management. Such changes may s t r o n g l y  modify t he  
quan t i t y  and types  of r e c r e a t i o n  p a r t i c i p a t i o n  i n  
gene ra l  a s  w e l l  a s  a t  s p e c i f i c  s i t e s .  I f  
management a c t i o n s  a r e  t o  be e f f i c i e n t  and 
e f f e c t i v e ,  t h e  r e s u l t i n g  e f f e c t s  on r e c r e a t i o n  
choice  need t o  be p r ed i c t ab l e .  

How r e c r e a t i o n i s t s  respond t o  management 
a c t i o n s  depends l a r g e l y  on two f a c t o r s :  (1) t he  
under ly ing  preferences  of consumers a s  cons t ra ined  
by t h e i r  resources ,  and ( 2 )  t h e  a v a i l a b l e  
a l t e r n a t i v e s .  I f  a  new campground is  e s t a b l i s h e d  
i n  an a r e a  where t h e r e  a r e  s e v e r a l  s i m i l a r  
campgrounds, t h e  changes i n  behavior  w i l l  be 
d r i ven  l a r g e l y  by reduc t ions  i n  t r a v e l  c o s t .  The 
new campground can be expected t o  i n t e r c e p t  those  
campers f o r  whom i t  has a  lower t rave l .  c o s t ,  
thereby  reducing v i s i t s  a t  more d i s t a n t  s i t e s .  
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And, because of t h e  lower c o s t ,  i t  may genera te  
increased  camping a c t i v i t y .  This  i nc r ea se  i n  
camping may draw people away from o the r  
a c t i v i t i e s ,  such a s  gardening o r  t e l e v i s i o n  
watching. 

I f  t h e  new campground a l s o  d i f f e r s  from 
a l l  t h e  o t h e r s  by provid ing  ho t  showers, s t i l l  
more behaviora l  change can be expected. The 
l o c a t i o n  f a c t o r  is a p r i c e  change whi le  t he  ho t  
showers a r e  a  s i t e  q u a l i t y  change. There may 
be people who now d r i v e  f a r t h e r  than be fo r e  i n  
order  t o  have a camping experience t h a t  
inc ludes  a  ho t  shower. And, t he  a v a i l a b i l i t y  
of showers may a t t r a c t  new campers. Unless we 
understand how ind iv idua l s  eva lua t e  and choose 
among r e c r e a t i o n  o p p o r t u n i t i e s ,  s e r i o u s  e r r o r s  
may be made i n  p r e d i c t i n g  how they w i l l  respond 
t o  management a c t i o n s .  

The t h e o r e t i c a l  framework f o r  making such 
p r e d i c t i o n s  has  no t  been adequately developed 
and appl ied .  One of t h e  most d i f f i c u l t  and 
l e a s t  understood p a r t s  of t h i s  problem i s  t he  
ques t ion  of how people t r adeo f f  a c t i v i t i e s ,  
s i t e s ,  and s i t e  a t t r i b u t e s  when change i s  
encountered. This  paper  d i s cus se s  t h i s  concept 
of " subs t i t u t i on"  rin r e c r e a t i o n  choice behavior  
and exposes some common problems. Theories  of 
choice behavior  from s e v e r a l  d i s c i p l i n e s  a r e  
reviewed and t h e i r  imp l i ca t i ons  d i scussed .  
Some r ecen t  research  r e s u l t s  from urban and 
d ispersed  r e c r e a t i o n  provide examples. 

The concern he r e  i s  wi th  s u b s t i t u t i o n  a s  
i t  p e r t a i n s  t o  modeling choice  behavior .  
People make choices  i n  dec i s i on  s i t u a t i o n s ,  and 
t h e  purpose of a  choice  model is  t o  al low such 
choices  t o  be p r ed i c t ed  and analyzed.  A choice  
model might be formulated a t  any of s eve ra l  
l e v e l s  of t h e  choice  process .  People make 
choices among r e c r e a t i o n  s i t e s ,  among 
a t t r i b u t e s  of those  s i t e s ,  among a c t i v i t i e s  
t h a t  might t ake  p l ace  a t  t h e  s i t e s ,  and among 
t h e  consequences o r  outcomes of performing 
a l t e r n a t i v e  a c t i v i t i e s  a t  a l t e r n a t i v e  s i t e s .  
These consequences inc lude  t h e  s a t i s f a c t i o n  of 
motives o r  expec t a t i ons  t h a t  may o r  may no t  be 
i n  t h e  r e c i p i e n t ' s  domain of awareness. 

While t h e r e  a r e  many important  reasons  f o r  
expla in ing  r e c r e a t i o n  choices  a t  a l l  of these  
l e v e l s ,  our  purpose i s  t o  explore  s u b s t i t u t i o n  
among s i t e s  and s i t e  a t t r i b u t e s  i n  models based 
on observa t ions  of ove r t  choice  behavior .  What 
goes on i n s i d e  t he  mind and body of t h e  
consumer i s  l e f t  f o r  o t h e r s  t o  explore .  



Webster d e f i n e s  " s u b s t i t u t i o n "  a s ,  " t o  p u t  i n  
t h e  p l a c e  of ."  Wi th in  t h i s  c o n c e p t ,  s u b s t i t u t i o n  
can  b e  d e f i n e d  a t  d i f f e r e n t  l e v e l s .  At t h e  
s i m p l e s t  l e v e l ,  two o b j e c t s  t h a t  a r e  p h y s i c a l l y  
i d e n t i c a l  i n  e v e r y  r e s p e c t  a r e  l i k e l y  t o  b e  
s u b s t i t u t a b l e  f o r  each o t h e r .  Thus,  p h y s i c a l  
s i m i l a r i t y  i s  one way t o  a t t a c k  t h e  q u e s t i o n .  At 
a  more g e n e r a l  l e v e l ,  s u b s t i t u t i o n  may d e r i v e  from 
f u n c t i o n a l  s i m i l a r i t y .  Two p h y s i c a l l y  d i s s i m i l a r  
o b j e c t s  may be  c a p a b l e  o f  pe r fo rming  t h e  same 
f u n c t i o n .  One o b j e c t  can  b e  p u t  i n  t h e  p l a c e  of 
a n o t h e r  and pe r fo rm s i m i l a r  f u n c t i o n s ,  e . g . ,  pen 
f o r  p e n c i l .  

Whether o r  n o t  two o b j e c t s  a r e  s u b s t i t u t e s  
can  b e  l e a r n e d  by o b s e r v i n g  b e h a v i o r a l  r e s p o n s e  t o  
chang ing  o p p o r t u n i t i e s .  A s i m p l i s t i c  approach 
would h o l d  t h a t ,  o t h e r  t h i n g s  b e i n g  e q u a l ,  i f  t h e  
consumption of A  goes  up when t h e  p r i c e  of B  goes  
up ,  t h e  two a r e  s u b s t i t u t e s ;  i f  t h e  r e v e r s e  i s  
t r u e ,  t h e y  a r e  complements. I f  n o t h i n g  happens  t o  
A when t h e  p r i c e  o f  B changes ,  t h e y  a r e  
independen t .  

The t r o u b l e  w i t h  t h i s  approach  i s  t h a t  it 
r e v e a l s  o n l y  what i s  known a l r e a d y .  It i s  n o t  
p o s s i b l e  t o  p r e d i c t  c h o i c e s  under  new circum- 
s t a n c e s ,  ( i . e . ,  t o  p r e d i c t  b e h a v i o r a l  r e s p o n s e  t o  
i n n o v a t i o n ) .  N e i t h e r  i s  i t  p o s s i b l e  t o  r e c o g n i z e  
when a p p a r e n t  s u b s t i t u t a b i l i t y  i s  s imply  t h e  
p r o d u c t  of s p u r i o u s  c o r r e l a t i o n .  What i s  needed 
i s  a  t h e o r y  o f  c h o i c e  b e h a v i o r  t h a t  e x p l a i n s  
c h o i c e s  i n  t e rms  of t h o s e  v a r i a b l e s  t o  which t h e y  
a r e  s e n s i t i v e .  L a n c a s t e r  (1966) and Becker  (1965) 
responded w i t h  a  new consumer t h e o r y  based  on t h e  
concep t  t h a t  t h e  o b j e c t s  of c h o i c e  a r e  n o t  t h e  
goods themse lves ,  b u t  t h e  a t t r i b u t e s  p o s s e s s e d  by 
t h o s e  goods. Consumers u s e  t h e  a t t r i b u t e s  a s  
i n p u t  f a c t o r s  f o r  a  consumption t echno logy  t h a t  
p roduces  u t i l i t y .  For  example, t h e y  combine t i m e ,  
t r a v e l ,  equipment ,  f a c i l i t i e s ,  and t h e  f e a t u r e s  of 
n a t u r a l  env i ronments  t o  p roduce  ou tdoor  
e x p e r i e n c e s  such  a s  camping. 

The a t t r i b u t e s  may b e  though t  o f  a s  param- 
e t e r s  d e s c r i b i n g  t h e  p h y s i c a l  s t a t e  of a  t h i n g .  
Thus,  a n  au tomobi le  can  b e  d e s c r i b e d  i n  t e rms  of 
c o l o r ,  make, model,  r a t e  of f u e l  consumption,  
b r a k i n g  d i s t a n c e ,  l u x u r y  o p t i o n s ,  e t c .  I n  t h i s  
s e n s e ,  s u b s t i t u t i o n  a g a i n  r e d u c e s  t o  p h y s i c a l  
s i m i l a r i t y ,  e x c e p t  t h a t  i n  a  g i v e n  d e c i s i o n  
c o n t e x t  on ly  s e l e c t e d  p h y s i c a l  a t t r i b u t e s  may be 
r e l e v a n t .  S u b s t i t u t i o n  i s  t h u s  p h y s i c a l  
s i m i l a r i t y  v i s - a - v i s  o n l y  t h o s e  v a r i a b l e s  r e l e v a n t  
t o  t h e  dec i - s ion  c o n t e x t .  On t h e  o t h e r  hand,  a s  
e x p r e s s e d  by Morishima (1959) ,  demand is  c r e a t e d  
by human o b j e c t i v e s .  Goods a r e  demanded because  
o f  t h e i r  a b i l i t y  t o  s e r v e  human p u r p o s e s .  C e r t a i n  
a t t r i b u t e s  o r  c o n t e x t  v a r i a b l e s  may modify  t h e  
e f f e c t i v e n e s s  of a  t h i n g  i n  a  g i v e n  r o l e .  
~ u b & i t u t i o n  c a n  occur  among p u r p o s e s ,  among 
a t t r i b u t e s ,  o r  among goods,  and t h i s  c o m p l i c a t e s  
m a t t e r s .  

It  becomes s t i l l  more compl ica ted  when we 
a l l o w  d e c i s i o n  r u l e s  t o  v a r y .  Some goods ,  

a t t r i b u t e s ,  o r  p u r p o s e s  may be compensatory,  
o t h e r s  noncompensatory. Some noncompensatory 
d e c i s i o n s  may i n v o l v e  l e x i c o g r a p h i c  d e c i s i o n  
r u l e s .  For  example, f o r  a e r o b i c  c o n d i t i o n i n g ,  
jogg ing  and b i c y c l i n g  a r e  g e n e r a l l y  r ega rded  a s  
compensatory a c t i v i t i e s .  More b i c y c l i n g  can 
compensate f o r  l e s s  jogg ing  i n  t h e  maintenance of 
a e r o b i c  c a p a c i t y  when a  minor  i n j u r y  i n t e r r u p t s  a  
r u n n e r ' s  t r a i n i n g  s c h e d u l e .  However, more 
c a r b o h y d r a t e  i n  t h e  d i e t  cannot  compensate f o r  
i r o n  d e f i c i e n c y .  The two n u t r i e n t s  have inde-  
pendent  f u n c t i o n s  and a r e  noncompensatory. A  
l e x i c o g r a p h i c  d e c i s i o n  r u l e  r e q u i r e s  c r i t e r i a  t o  
be  s a t i s f i e d  i n  s e q u e n t i a l  o r  h i e r a r c h i c a l  o r d e r .  
I n  shopp ing  f o r  f o r m a l  wear ,  a  c o n v e n t i o n a l  ma le  
goes  f i r s t  t o  t h e  men 's  depar tmen t  and t h e n  
compares a l t e r n a t i v e s .  He does  n o t  compare 
even ing  gowns and t u x e d o e s .  There  may a l s o  b e  
t h r e s h o l d  d e c i s i o n  r u l e s  such  t h a t  i n  a  g i v e n  
range  t h e  r e l a t i o n s h i p  among a t t r i b u t e s  i s  
l e x i c o g r a p h i c ,  w h i l e  i n  a n o t h e r  r ange  t h e  a t -  
t r i b u t e s  a r e  compensatory ( P e t e r s o n  and Worra l l  
1970, d e  B e t t e n c o u r t  and P e t e r s o n  1981, Krumpe and 
McLaughlin 1982) .  

Whatever t h e  d e c i s i o n  r u l e s ,  i t  i s  c l e a r  t h a t  
t h e y  must b e  known and unders tood  i f  p r e d i c t i o n  of 
s u b s t i t u t i o n  i n  r e c r e a t i o n  c h o i c e  b e h a v i o r  i s  t o  
be  e f f e c t i v e .  A  g i v e n  model s t r u c t u r e  may b e  
e n t i r e l y  i n a p p r o p r i a t e  i n  a  g i v e n  d e c i s i o n  
c o n t e x t .  What i s  needed i s  a  t h e o r y  o f  r e c r e a t i o n  
c h o i c e  b e h a v i o r  and i n t e r p r e t a t i o n  of r e a l  c h o i c e  
s i t u a t i o n s  i n  t e rms  o f  t h a t  t h e o r y .  T h e r e f o r e ,  
t h e  n e x t  s e c t i o n  rev iews  t h e  approaches  o f  s e v e r a l  
d i f f e r e n t  d i s c i p l i n e s .  

REVIEW OF SUBSTITUTION RESEARCH 

While t h e r e  i s  a  g r e a t  d e a l  of r e s e a r c h  
r e l a t e d  t o  s u b s t i t u t i o n ,  o n l y  a  s m a l l  p o r t i o n  of 
t h i s  r e s e a r c h  c o n f r o n t s  t h e  s u b s t i t u t i o n  i s s u e  
d i r e c t l y .  F i r s t ,  t h e  t r e a t m e n t  of s u b s t i t u t i o n  i n  
e m p i r i c a l  s t u d i e s  w i t h i n  r e c r e a t i o n  w i l l  be  
r ev iewed ,  and t h e n ,  b r i e f l y ,  more b a s i c  r e s e a r c h  
from geography,  psycho logy ,  t r a n s p o r t a t i o n ,  and 
economics.  The l a t t e r  p r o v i d e  some of t h e  p i e c e s  
f o r  a  much needed c o n c e p t u a l  and t h e o r e t i c a l  b a s i s  
f o r  s u b s t i t u t i o n  r e s e a r c h  w i t h i n  r e c r e a t i o n  and 
l e i s u r e .  We w i l l  n o t  a t  t h i s  s t a g e  a t t e m p t  t o  
a s semble  t h e  p i e c e s ,  b u t  hope t o  b e g i n  t o  i d e n t i f y  
t h e  components of a  more comprehensive  model i n  
which s u b s t i t u t i o n  may b e  a d d r e s s e d .  

R e c r e a t i o n  Resea rch  on S u b s t i t u t i o n  

There  a r e  two major  b o d i e s  of s u b s t i t u t i o n  
r e s e a r c h  w i t h i n  r e c r e a t i o n :  (1) r e c r e a t i o n /  
l e i s u r e  a c t i v i t y  s u b s t i t u t i o n ,  and ( 2 )  r e c r e a t i o n  
s i t e  s u b s t i t u t i o n .  The fo rmer  h a s  l a r g e l y  been  
t h e  domain of s o c i o l o g i s t s  and p s y c h o l o g i s t s  w h i l e  
t h e  l a t t e r  h a s  been  a d d r e s s e d  by geographers  and 
economis t s .  A few s t u d i e s  examine s u b s t i t u t i o n  
between r e s o u r c e  s e t t i n g s  (O'Leary and D o t t a v i o  
1981) ,  geograph ic  a r e a s  ( D i t t o n  and o t h e r s  1975, 
Vaske and Donnel ly  1982) ,  and p r o v i d e r s  ( C o r d e l l  
1976) .  



Hendee and Burdge (1974) r a i s e d  t h e  impor- 
t ance  of t h e  s u b s t i t u t i o n  concept f o r  r e c r e a t i o n  
planning and management i n  t he  contex t  of 
r e c r e a t i o n  a c t i v i t y  s u b s t i t u t i o n .  Growing out  of 
t h e  l e i s u r e  typology research  was an a t tempt  by a  
number of i n v e s t i g a t o r s  t o  shed l i g h t  on sub- 
s t i t u t i o n  r e l a t i o n s h i p s  by f a c t o r  ana lyz ing  
r e c r e a t i o n  p a r t i c i p a t i o n  d a t a .  Recrea t ion  
a c t i v i t i e s  were grouped i n t o  a c t i v i t y  types  wi th  
t h e  i dea  t h a t  a c t i v i t i e s  w i t h i n  t h e  same group a r e  
i n  some sense " s ~ b s t i t u t a b l e . ~ '  P lanners  could 
then  meet t he  r e c r e a t i o n  needs of c l i e n t e l e  groups 
by providing a t  l e a s t  s e v e r a l  a c t i v i t i e s  from each 
group, r a t h e r  than  a t tempt ing  t o  provide a l l  
a c t i v i t i e s .  Beaman (1975) pointed ou t  t h e  
inappropr ia teness  of f a c t o r  a n a l y s i s  f o r  de r i v ing  
a c t i v i t y  packages, recommending c l u s t e r  a n a l v s i s  
a s  t he  more s u i t a b l e  t o o l .  Because t h e  a c t i v i t y  
packages der ived  through f a c t o r  a n a l y t i c  methods 
a r e  based upon c o r r e l a t i o n s  between p a r t i c i p a t i o n  
i n  d i f f e r e n t  a c t i v i t i e s ,  a c t i v i t i e s  f a l l i n g  i n  t h e  
same c l u s t e r  a r e  j u s t  a s  l i k e l y  t o  be complements 
a s  s u b s t i t u t e s .  Ch r i s t i an sen  and Yoest ing (1977) 
t e s t e d  whether r e c r e a t i o n i s t s  would d e r i v e  s i m i l a r  
' l s a t i s f a c t i o n s "  from a c t i v i t i e s  w i th in  t h e  same 
type ca tegory ,  concluding t h a t  t h e  approach of 
de r i v ing  a c t i v i t y  packages emp i r i c a l l y  is  too  
s i m p l i s t i c  t o  y i e l d  much i n s i g h t  i n t o  s u b s t i t u t i o n  
behavior .  

A more product ive  approach t o  a c t i v i t y  
s u b s t i t u t i o n  i s  t h e  development of r e c r e a t i o n  
a c t i v i t y  packages based upon s i m i l a r i t y  judgments 
of r e a l  o r  perceived c h a r a c t e r i s t i c s  of r e c r e a t i o n  
a c t i v i t i e s .  R i t c h i e  (1975) and Becker (1976) have 
used mult idimensional  s c a l i n g  techniques  (MDS) f o r  
t h i s  purpose. Holbrook (1980) recommends t h e  
method of mult idimensional ly s ca l ed  c o r r e l a t i o n s  
(MSC) a s  p r e f e r ab l e  t o  bo th  f a c t o r  a n a l y s i s  and 
MDS i n  r ep r e sen t i ng  a s s o c i a t i o n  among r e c r e a t i o n  
a c t i v i t i e s .  MSC performs an MDS procedure on t h e  
c o r r e l a t i o n  ma t r i x  of v a r i a b l e s  r a t h e r  than  t h e  
v a r i a b l e s  themselves. A l i m i t a t i o n  of MDS, MSC, 
and r e l a t e d  a t t i t u d e  s c a l i n g  methods f o r  
s u b s t i t u t i o n  r e sea r ch  i s  t h e  problem of l i n k i n g  
a t t i t u d e s  wi th  behavior .  Becker (1976) no t e s  t h a t  
s i t u a t i o n a l  v a r i a b l e s  must be s t ud i ed  i n  
conjunc t ion  wi th  a t t i t u d i n a l  d a t a  i n  o rde r  t o  
p r e d i c t  a c t u a l  behavior .  

The problem of how t o  i nco rpo ra t e  t h e  e f f e c t s  
of s u b s t i t u t e  s i t e s  i s  common t o  both economic 
demand models and geographic models of s p a t i a l  
choice .  I n v e s t i g a t o r s  from both  d i s c i p l i n e s  tend  
t o  favor  revea led  preference  approaches i n  which a  
v a r i e t y  of s i t u a t i o n a l  f a c t o r s  must be c o n t r o l l e d .  
Mot iva t iona l  and a t t i t u d i n a l  v a r i a b l e s  t h a t  a r e  
d i f f i c u l t  t o  observe a r e  downplayed, and 
observable  c h a r a c t e r i s t i c s  of r e c r e a t i o n i s t s ,  
r e c r e a t i o n  s i t e s ,  and s e l e c t e d  environmental  
v a r i a b l e s  a r e  s t ud i ed .  

Measures of r e c r e a t i o n  s i t e  s u b s t i t u t i o n  have 
been incorpora ted  i n t o  aggrega te  r e c r e a t i o n  demand 
and t r i p  d i s t r i b u t i o n  models. The t r a v e l  c o s t  
model (Dwyer and o the r s  1977, Rosenthal  and o t h e r s  
1984) and t h e  g r a v i t y  model (Ewing 1980) have been 
t h e  primary v e h i c l e s  f o r  examining s u b s t i t u t i o n  i n  
r e c r e a t i o n  economics and geography, r e spec t i ve ly .  
To p r e d i c t  t he  number of t r i p s  o r  v i s i t s  t o  a  s e t  

of d e s t i n a t i o n s ,  t hose  g r a v i t y  models t h a t  inc lude  
a  s u b s t i t u t e  component t y p i c a l l y  cap ture  i t  by 
means of a  s i n g l e  v a r i a b l e  measuring t he  quan t i t y  
and/or  q u a l i t y  of a l t e r n a t i v e  r e c r e a t i o n  
oppo r tun i t i e s  a v a i l a b l e  from each o r i g i n .  The 
s e l e c t i o n  of s i t e s  t o  be included a s  p o t e n t i a l  
s u b s t i t u t e s  and t h e  measurement of t h e i r  
c h a r a c t e r i s t i c s  i s  most o f t e n  done by t h e  
i n v e s t i g a t o r ,  r a t h e r  than  t he  consumers whose 
choices a r e  t o  be p r ed i c t ed .  Many of t he se  
s t u d i e s  l i m i t  t h e  range of s u b s t i t u t e s  t o  s i t e s  
managed by t he  same a u t h o r i t y  o r  s i t e s  t h a t  a r e  
s i m i l a r  according t o  some c r i t e r i a  defined by t h e  
i n v e s t i g a t o r .  Thus, t e l e v i s i o n  viewing i s  never  
considered a  s u b s t i t u t e  t o  v i s i t i n g  a  given s t a t e  
park ,  and i n  many ca se s  n e i t h e r  i s  v i s i t i n g  a  
county o r  urban park.  When s tudying  s t a t e  pa rk s ,  
only o t h e r  s t a t e  parks  a r e  l i k e l y  t o  be 
considered.  Park v i s i t a t i o n  models t h a t  inc lude  a  
s u b s t i t u t i o n  component a r e  those  of Grubb and 
Goodwin (1968), Cheung (1972), Cesario (1973), and 
Smith (1980). 

The s u b s t i t u t i o n  i s s u e  has  a l s o  been prom- 
i nen t  i n  t h e  development of t r a v e l  co s t  models, 
which a r e  widely used t o  e s t ima t e  t h e  demand f o r  
and va lue  of r e c r e a t i o n  s i t e s .  Such models can 
y i e l d  very  misleading r e s u l t s  i f  s u b s t i t u t e  s i t e s  
a r e  no t  p roper ly  s p e c i f i e d .  This  i s  we l l  i l l u s -  
t r a t e d  by Knetsch (1977). Good examples of 
a l t e r n a t i v e  ways of i nco rpo ra t i ng  s u b s t i t u t e s  i n t o  
r e c r e a t i o n  demand models a r e  t h e  s t u d i e s  of Burt 
and Brewer (1971) and Cesar io  and Knetsch (1976). 
Both s t u d i e s  e s t ima t e  t h e  demand f o r  i nd iv idua l  
parks w i th in  a  system of equa t ions ,  t ak ing  i n t o  
account t h e  presence and a t t r i b u t e s  of a l t e r n a t i v e  
s i t e s  i n  e s t ima t i ng  t h e  demand f o r  any p a r t i c u l a r  
s i t e .  

Because both t h e  g r a v i t y  and t r a v e l  co s t  
models have t r a d i t i o n a l l y  been appl ied  t o  
aggrega te  d a t a ,  they can only  r evea l  aggregate 
p a t t e r n s  of s u b s t i t u t i o n .  In  o rde r  t o  shed more 
l i g h t  on i n d i v i d u a l  d i f f e r e n c e s  i n  r e c r e a t i o n  
choices ,  r e cen t  work i n  geography, economics, and 
t r a n s p o r t a t i o n  has  explored d isaggrega te  modeling 
of choices .  These models can be appl ied  t o  both 
a c t i v i t y  and s i t e  choice  problems, provide a  
s t r onge r  t h e o r e t i c a l  base  f o r  aggrega te  models, 
and can more f u l l y  i nco rpo ra t e  a  v a r i e t y  of 
assumptions about s u b s t i t u t i o n .  Since t he se  new 
d i r e c t i o n s  i n  choice  r e sea r ch  a r e  no t  w e l l  known 
wi th in  r e c r e a t i o n ,  we f i r s t  provide a  b r i e f  
background on t h e  development of choice  models i n  
psychology and then d i s c u s s  some r ecen t  develop- 
ment i n  geography, economics, and t r an spo r t a t i on .  

In  summary, whi le  s o c i o l o g i s t s  and psychol- 
o g i s t s  have concent ra ted  on mo t iva t i ona l  and 
a t t i t u d i n a l  de te rminants  of choice ,  geographers 
and economists have focused more upon s i t u a t i o n a l  
f a c t o r s .  However, t h e i r  s t u d i e s  have examined 
s u b s t i t u t i o n  i n  t h e  contex t  of s i t e  choice ,  no t  
a c t i v i t y  choice ,  and no one ha s  r e a l l y  at tempted 
t o  l i n k  t h e s e  two somewhat independent bodies of 
research .  



Psychology i s  t h e  Tversky (1972a, 1972b) e l im ina t i on  by 
a spec t s  (EBA) model. 

Psychological  choice research  focuses  upon 
i nd iv idua l  choice and r e l i e s  heav i l y  upon exper- 
imenta l  methods. A s t r e n g t h  of t h e  psychologica l  
research  i s  t h e  reduc t ion  of choice  t o  fundamental 
concepts  and r e l a t i o n s h i p s ,  r e s u l t i n g  i n  t i g h t  
c o n t r o l s  i n  research  des igns .  A corresponding 
weakness i s  t h a t  t o  achieve r i g i d  experimental  
c o n t r o l s  t h e  condi t ions  and s e t t i n g s  a r e  o f t e n  
overs impl i f ied  and sometimes a r t i f i c i a l .  This  
makes i t  d i f f i c u l t  t o  gene ra l i z e  t h e  r e s u l t s  t o  
h igh ly  complex real-world s e t t i n g s .  

The r e l evan t  psychologica l  r e s ea r ch  may be 
d iv ided  i n t o  two c l a s s e s :  (1) mathematical  models 
of choice t h a t  e s t a b l i s h  s e t - t h e o r e t i c  foundat ions  
f o r  appl ied  work, and (2) more appl ied  r e sea r ch ,  
which explores  choice  i n  terms of i nd iv idua l  
pe r cep t i ons ,  p re fe rences ,  and informat ion  
process ing .  The l a t t e r  ca tegory  over laps  
cons iderab ly  wi th  t h e  micro leve l  geographic 
r e s ea r ch ,  bu t  t ends  t o  have a  s t r onge r  
methodological  o r i e n t a t i o n .  

Along wi th  psychophysics and l e a rn ing ,  choice 
is  one of t h e  t h r e e  primary sub j ec t  a r e a s  w i th in  
mathematical psychology. The models of Luce 
(1959) and Tversky (1972a, 1972b) have guided much 
of t h e  t h e o r e t i c a l  choice research  over  t h e  p a s t  
two decades and provide t h e  foundat ions  f o r  t h e  
ma jo r i t y  of appl ied  s t u d i e s  of choice .  Both a r e  
h igh ly  a b s t r a c t  t h e o r i e s  couched i n  pu re ly  
s e t - t h e o r e t i c  terms. 

Luce's model formal izes  Arrow's (1951) 
' 'independence of i r r e l e v a n t  a l t e r n a t i v e s "  (IIA) 
assumption i n t o  a  choice axiom. Because i t  
r e l a t e s  t o  r e c r e a t i o n  choice  modeling, t h i s  axiom 
i s  d iscussed  and i l l u s t r a t e d  i n  a  subsequent 
s ec t i on .  This  powerful and s imp l i fy ing  assumption 
makes t h e  Luce model easy t o  apply ,  al though i t  i s  
known t o  f a i l  i n  many simple k inds  of choices  
(DeBreu 1960) because of i n t e r r e l a t i o n s h i p s  among 
choice  a l t e r n a t i v e s  t h a t  a r e  no t  cap tured  i n  t h e  
h igh ly  a b s t r a c t  model. Never the less ,  t h e  Luce 
model p rovides  a  reasonable  approximation f o r  many 
k inds  of choices  (Luce 1977) and, perhaps more 
impor tan t ly ,  p rovides  a  s t a r t i n g  po in t  f o r  choice  
r e sea r ch  inc luding  s u b s t i t u t i o n  phenomena. The 
Luce model has  been shown t o  be e s s e n t i a l l y  
equ iva l en t  t o  Thurstone 's  (1927) Law of 
Comparative Judgement (Case V) i f  Thurs tone ' s  
assumption of independent, normally d i s t r i b u t e d  
random v a r i a b l e s  i s  rep laced  by double 
exponent ia l ,  random d i s t u rbances  ( Y e l l o t t  1977, 
McFadden 1973). The d i f f e r e n c e  d i s t r i b u t i o n  of 
two independent double exponent ia l  random 
v a r i a b l e s  i s  t h e  l o g i s t i c  d i s t r i b u t i o n ,  which i s  
t h e  b a s i s  f o r  t h e  mult inomial  l o g i t  model (MNL) 
(Stynes and Pe te rson  1984). Thus, t h e r e  i s  a  
d i r e c t  l i n k  between t h e  widely app l i ed  MNL model 
and b a s i c  t h e o r i e s  of choice  s t ud i ed  by Luce, 
Thurstone,  and o the r s .  The simple counterexamples 
t o  t h e  Luce model (DeBreu 1960, Luce 1977, Tversky 
1972a) a r e  a l s o  cases  where t h e  MNL model w i l l  
f a i l .  These cases  have provided t h e  s t imulus  and 
d i r e c t i o n  f o r  rev ised  choice  t h e o r i e s  t h a t  more 
f u l l y  cap ture  i n t e r r e l a t i o n s h i p s  among t h e  choice  
o b j e c t s .  Most no t ab l e  of t he se  w i th in  psychology 

Although t h e  EBA model, l i k e  Luce ' s ,  can be 
formulated i n  pure ly  a b s t r a c t  s e t - t h e o r e t i c  t e rms ,  
t h e  n a t u r a l  i n t e r p r e t a t i o n  of t h e  model involves 
t he  i d e n t i f i c a t i o n  of t h e  choice  a l t e r n a t i v e s  i n  
terms of a  s e t  of a t t r i b u t e s  o r  c h a r a c t e r i s t i c s .  
Luce's model i s  a  s p e c i a l  case  i n  which t h e  
a l t e r n a t i v e s  do not  have any c h a r a c t e r i s t i c s  i n  
common. The EBA model i s  l ex icographic .  A choice  
i s  made from a  s e t  of a l t e r n a t i v e s  by success ive ly  
e l im ina t i ng  those  t h a t  do no t  possess  de s i r ed  
a t t r i b u t e s .  There i s  an assumption t h a t  
i nd iv idua l s  have a  ranking of de s i r ed  a t t r i b u t e s  
and e l im ina t e  a l t e r n a t i v e s  beginning wi th  the  most 
de s i r ed  a t t r i b u t e ,  then  t h e  second most de s i r ed  
a t t r i b u t e ,  e t c . ,  u n t i l  on ly  a  s i n g l e  a l t e r n a t i v e  
( t he  choice)  remains. The model i s  noncompen- 
s a t o r y  because a  l a ck  of one de s i r ed  a t t r i b u t e  
cannot be  compensated by another .  Any a l t e r n a t i v e  
lack ing  t h e  most de s i r ed  a t t r i b u t e  i s  e l imina ted  
i n  t h e  f i r s t  s t e p  r ega rd l e s s  of what o t h e r  
d e s i r a b l e  a t t r i b u t e s  i t  may possess .  The EBA 
model r e s u l t s  i n  nes ted  o r  s e q u e n t i a l  dec i s i on  
s t r u c t u r e s  t h a t  can become combina tor ia l ly  complex 
when t h e  a l t e r n a t i v e s  possess  many d i f f e r e n t  
a t t r i b u t e s  (Krumpe and Mclaughlin 1982). Indow 
(1975) ques t i ons  whether any mathematical model 
can f u l l y  cap ture  t h e  complexity of i nd iv idua l  
choice processes ,  sugges t ing  computer s imula t ion  
a s  an a l t e r n a t i v e  approach. Grether  and P l o t t  
(1979) have found t h a t  i nd iv idua l  behavior  i s  
o f t e n  a t  odds w i th  what i s  implied by t h e  formal ,  
and f a i r l y  mathematical ,  theory  of consumer demand 
i n  economics. 

The s t r e n g t h  of t h e  formal mathematical 
t rea tment  of choice  l i e s  i n  t h e  p r e c i s i o n  wi th  
which concepts  can be  def ined  and t h e  manner i n  
which p r o p e r t i e s  may be deduced and t e s t e d  (See 
Luce and Suppes 1965, Tversky and Russo 1969). I n  
t he  absence of such approaches, t h e  e s s e n t i a l  
d i f f e r e n c e s  and s i m i l a r i t i e s  between a l t e r n a t i v e  
choice models, l i k e  t h e  Thurstone and Luce models, 
would remain obscure.  By employing a  common 
mathematical language, t h e  t h e o r i e s  of choice 
behavior  from psychology and economics can be 
shown t o  sha r e  common foundat ions .  Th i s  he lp s  a  
g r ea t  d e a l  t o  c l a r i f y  t h e  p r o p e r t i e s  and l i m i t s  of 
t he se  models, inc lud ing  t h e  implied assumptions 
about s u b s t i t u t i o n .  

Applied s t u d i e s  of p re fe rence ,  u t i l i t y ,  and 
choice w i t h i n  psychology look more c l o s e l y  a t  t h e  
choice  s e t ,  choice  s e t t i n g ,  and a t t r i b u t e s  of t h e  
choice a l t e r n a t i v e s  i n  o rde r  t o  explore  i nd iv idua l  
d i f f e r e n c e s  and common p a t t e r n s  of choice  
behavior .  Many of t h e s e  s t u d i e s  a t tempt  t o  
i d e n t i f y  a  u t i l i t y  f unc t i on ,  and model choices  a s  
a  u t i l i t y  maximizing process .  The methods a r e  
va r i ous ly  known a s  in format ion  i n t e g r a t i o n ,  
f unc t i ona l  measurement, con jo in t  a n a l y s i s ,  and 
po l i cy  cap tur ing .  These k inds  of methods a r e  
widely app l i ed  i n  geography, market ing,  economics, 
t r a n s p o r t a t i o n ,  and r e l a t e d  f i e l d s .  The 
psychologica l  con t r i bu t i ons  t o  t h i s  a r e a  have 
i d e n t i f i e d  a  number of methodological  i s s u e s  t h a t  
must be considered i n  t h e  des ign  of choice  
experiments. For example, Tversky's  (1977) review 



of t h e  concept of s i m i l a r i t y  p r e s e n t s  both 
t h e o r e t i c a l  and empir ica l  evidence aga i n s t  
r ep r e sen t i ng  s i m i l a r i t i e s  between o b j e c t s  o r  
choice  a l t e r n a t i v e s  geomet r ica l ly .  Th i s  i s  
p r e c i s e l y  what t h e  MDS and r e l a t e d  methods do. 
Tversky sugges ts  t h a t  s i m i l a r i t y  judgments a r e  
t h e  r e s u l t  of a  f e a t u r e  matching process  and may 
no t  s a t i s f y  t h e  me t r i c  assumptions of symmetry and 
t r a n s i t i v i t y .  Curry and o t h e r s  (1983), i n  an 
a p p l i c a t i o n  t o  r e c r e a t i o n ,  conclude t h a t  a  number 
of contex tua l  and measurement i s s u e s  can 
s i g n i f i c a n t l y  i n f l uence  t h e  r e s u l t s  of choice  
experiments ,  making it d i f f i c u l t  t o  gene ra l i z e  
from one choice  s e t t i n g  t o  another .  These 
problems may exp l a in  many of t h e  apparen t ly  
c o n f l i c t i n g  r e s u l t s  of choice  experiments  a s  w e l l  
a s  t h e  d i f f i c u l t y  of gene ra l i z i ng  from h igh ly  
a r t i f i c i a l  s e t t i n g s  t o  real-world choices .  

Geography 

Geographic choice research  focuses  upon 
s p a t i a l  choice and i s  t h e r e f o r e  r e l e v a n t  t o  t h e  
r e c r e a t i o n  s i t e  choice problem. Geographic 
measures of s u b s t i t u t e  and i n t e rven ing  oppor- 
t u n i t i e s  provided t h e  b a s i s  f o r  numerous 
r e c r e a t i o n  app l i c a t i ons  of t h e  g r a v i t y  and r e l a t e d  
t r i p  d i s t r i b u t i o n  models. A t  t h e  macrolevel ,  
geographers have become inc r ea s ing ly  concerned 
w i th  t h e  e f f e c t s  of s p a t i a l  s t r u c t u r e  on t h e  
parameter e s t ima t e s  of g r a v i t y  models 
(Fotheringham 1981). S p a t i a l  s t r u c t u r e  of 
a l t e r n a t i v e  s i t e s  cannot be adequate ly  represen ted  
by a  s i n g l e  v a r i a b l e ,  and models i nco rpo ra t i ng  
s p a t i a l  s t r u c t u r e  more f u l l y  a r e  be ing  sought .  A t  
t h e  micro leve l ,  t h e r e  have been numerous e f f o r t s  
w i th in  geography t o  b e t t e r  exp l a in  s p a t i a l  choice  
by examining d a t a  f o r  i nd iv idua l s .  These 
i n v e s t i g a t i o n s  have added cogn i t i ve  dimensions t o  
g r a v i t y  models (Cadwallader 1981) and explored 
i nd iv idua l  v a r i a t i o n s  i n  percept ions  of d i s t a n c e  
and a l t e r n a t i v e s .  Much of t h i s  work over laps  wi th  
work i n  marketing and psychology on f u n c t i o n a l  
measurement, information i n t e g r a t i o n ,  and t h e  l i k e  
( see  Golledge and Rushton 1976 and Burne t t  1981, 
f o r  examples). 

Economics 

Economics i s  t h e  s tudy  of t h e  employment and 
consumption of scarce  resources  t h a t  may have 
a l t e r n a t i v e  uses  (Samuelson 1976). Two ques t i ons  
addressed a r e  (1) how f a c t o r s  of p roduct ion  (e .g . ,  
l and ,  l a b o r ,  c a p i t a l )  should be a l l o c a t e d  t o  
f i rms ,  and ( 2 )  how t h e  goods produced by f i rms  
should be d i s t r i b u t e d  t o  consumers. S u b s t i t u t i o n  
i n  r e c r e a t i o n  choice  i s  a  ma t t e r  of consumer 
behavior ,  so  t h e  r e l evan t  con t r i bu t i on  of 
economics i s  t h e  theory of consumer demand, which 
a l s o  has  a  s i m i l a r  development i n  t he  theory  of 
t h e  f i rm.  The economic po in t  of view assumes t h a t  
p r i c e s  a r e  t h e  key mechanism r e g u l a t i n g  t h e  
consumer's and f i r m ' s  a l l o c a t i o n  of s c a r c e  
resources .  

The theory  i s  we l l  known and i s  only  summa- 
r i z e d  here .  A f u l l  expos i t i on  i s  a v a i l a b l e  i n ,  
f o r  example, Henderson and Quandt (1980). The 

amount of a  given good consumed by a  person i s  a  
f unc t i on  of t a s t e s  and p r e f e r ences ,  p r i c e s  of t h a t  
good and of o the r  goods, and income. The 
consumer's p r e f e r ences  among choice  op t i ons  a r e  
assumed t o  be de sc r i bab l e  by an o r d i n a l  u t i l i t y  
f unc t i on  t h a t  h a s  c e r t a i n  r e s t r i c t i v e  p rope r t i e s .  
Income and p r i c e s  a r e  gene ra l l y  assumed t o  be 
f i xed .  Faced wi th  a  choice  among s e v e r a l  
competing a l t e r n a t i v e s ,  t h e  consumer i s  assumed t o  
p ick  t h a t  op t i on  which maximizes u t i l i t y ,  sub j ec t  
t o  a  budget c o n s t r a i n t .  The r e s u l t  of t h i s  
u t i l i t y  maximization is  t h e  i nd iv idua l  demand 
func t i on .  Th i s  f unc t i on  de sc r i be s  f o r  t h a t  person 
t he  r e l a t i o n s h i p  between t h e  q u a n t i t i e s  of goods 
consumed and t h e i r  p r i c e s .  The aggrega te  or  
market demand func t i on  is  t h e  sum of i nd iv idua l  
demand func t i ons .  To a t t a i n  more e f f e c t i v e  
t rea tment  of s u b s t i t u t i o n  and complementarity, 
consumer theory  has  been extended by Morishima 
(1959) and Lancas te r  (1966). 

The theory  of consumer demand provides  a  
d i s c i p l i n e d  framework f o r  t h e  t rea tment  of 
s u b s t i t u t i o n .  The p r i c e  e l a s t i c i t y  of demand 
g ives  t h e  percent  change i n  demand f o r  a  good (o r  
a t t r i b u t e )  r e s u l t i n g  from (1) a  1% change i n  . the  
p r i c e  of t h a t  good ( a t t r i b u t e ) ,  o r  (2)  a  1% change 
i n  t h e  p r i c e  of some o t h e r  good ( a t t r i b u t e ) .  The 
p r i c e  e l a s t i c i t y  of demand is  dependent on p r i c e s  
and marg ina l  r a t e s  of s u b s t i t u t i o n .  The marginal  
r a t e  of s u b s t i t u t i o n  (MRS) i s  def ined  by t h e  
u t i l i t y  f unc t i on .  It i s  t h e  amount of good Y t h e  
consumer i s  w i l l i n g  t o  g ive  up t o  a t t a i n  one more 
u n i t  of good X ,  Two goods a r e  p e r f e c t  s u b s t i t u t e s  
i f  t h e  MRS i s  cons t an t ,  no ma t t e r  how much X o r  Y 
is  owned. The p r i c e  of a  good i s  determined by 
t he  q u a n t i t y  a v a i l a b l e  and t h e  q u a n t i t y  demanded. 

When t r y i n g  t o  p r e d i c t  demand o r  e s t ima t e  
va lue  f o r  a  r e c r e a t i o n  a c t i v i t y  o r  s i t e ,  i t  is  
important  t o  a s s e s s  t h e  a v a i l a b i l i t y  of sub- 
s t i t u t e s .  The demand func t i on  i s  t h e  b a s i s  f o r  
p r e d i c t i n g  p a r t i c i p a t i o n  and e s t ima t i ng  b e n e f i t s  
under a l t e r n a t i v e  management op t ions .  F a i l u r e  t o  
i nco rpo ra t e  t h e  e f f e c t  of s u b s t i t u t e s  i n  t h e  
demand func t i on  can produce i n c o r r e c t  r e s u l t s .  
For example, assume t h e  managers of a  c e r t a i n  
r e c r e a t i o n  s i t e  want t o  r a i s e  en t rance  f e e s ,  bu t  
a r e  unaware t h a t  a  p e r f e c t  s u b s t i t u t e  wi th  excess 
c apac i t y  i s  a v a i l a b l e  a  s h o r t  d i s t a n c e  away. 
Rais ing  t h e  f e e  w i l l  simply d i v e r t  t o  t h e  a l t e r -  
n a t i v e  s i t e  t hose  u s e r s  whose added t r a v e l  co s t  i s  
l e s s  than  t h e  p r i c e  i nc r ea se .  

A dec i s i on  no t  t o  c l o s e  t he  s i t e  may be 
s i m i l a r l y  misguided. Es t imates  of t he  n e t  
b e n e f i t s  t o  t h e  pub l i c  of a government-operated 
s i t e  w i l l  be too  h igh  i f  an uncongested nearby 
s u b s t i t u t e  i s  ignored.  Assume t h a t  c l o s ing  t h e  
s i t e  w i l l  r e q u i r e  a l l  u s e r s  t o  t r a v e l  one mi le  
f a r t h e r  up t h e  canyon. The l o s s  of b e n e f i t  caused 
by t he  c lo su re  i s  only  t h e  cos t  of t h e  added one 
mi le  of t r a v e l .  Of course ,  i f  t h e  second s i t e  has  
i n s u f f i c i e n t  c apac i t y ,  t h e r e  w i l l  be a  l o s s  of 
q u a l i t y  and/or  an i n c r e a s e  i n  p r i c e  t h a t  w i l l  
a f f e c t  t he  outcome of t h e  c lo su re .  

Thus, t h e  demand f o r  a  r e c r e a t i o n  s i t e  o r  
a c t i v i t y  i s  a  f unc t i on  of i t s  p r i c e  p lu s  t he  
p r i c e s  of a l l  o t he r  goods and s e r v i c e s  i n  t he  



economy. I f  demand and s u b s t i t u t i o n  a r e  t o  be 
t r a c t a b l e  i n  t h i s  overwhelmingly complex frame- 
work, some s i m p l i f i c a t i o n  i s  requi red .  Complex 
demand func t i ons  can be accu ra t e ly  represen ted  
through t h e  use  of " f l e x i b l e  f u n c t i o n a l  forms" 
(Simmons and Weiserbs 1979). The demand func t i ons  
themselves can be s imp l i f i ed  through assumptions 
about s e p a r a b i l i t y  i n  t h e  u t i l i t y  f unc t i on  (Barten 
1977, Powell 1974). I f  t h e  u t i l i t y  f unc t i on  i s  
weakly separab le ,  a l l  goods can be p a r t i t i o n e d  
i n t o  a  s e t  of mutual ly exc lu s ive  subgroups such 
t h a t  t h e  MRS between two goods w i th in  a  group i s  
independent of t h e  quan t i t y  consumed (and p r i c e )  
of any good i n  another  subgroup, ho ld ing  u t i l i t y  
cons tan t .  This  al lows consumer dec i s i ons  t o  be 
s t r u c t u r e d  i n  terms of a  nes ted  u t i l i t y  t r e e  
(Deaton and Muellbauer 1980), which i n  t u r n  
enables  t h e  e s t ima t i on  of cond i t i ona l  demand 
func t i ons .  

What t h i s  means i s  t h a t  consumer dec i s i ons  
can be viewed a s  s e q u e n t i a l  (Katzner 1970). A t  
one l e v e l ,  t h e  consumer dec ides  how much income t o  
a l l o c a t e  t o  each of s e v e r a l  groups of goods. 
Given t h e  a l l o c a t i o n  of income, say ,  t o  a  group of 
r e c r e a t i o n  s i t e s ,  choices  among those  s i t e s  a r e  
independent of choices among goods i n  o t h e r  
groups. I f  t h e  p a r t i a l  u t i l i t y  f unc t i on  
de sc r i b ing  how preferences  a r e  ordered w i t h i n  t h e  
group i s  homothetic (S i lberberg  1978, p. 254), 
then  p ropo r t i ona l  a l l o c a t i o n s  of income among 
goods w i th in  t h e  group a r e  a l s o  independent of t h e  
amount of income a l l o c a t e d  t o  t h e  group. This  
framework l e ads  t o  a  nes ted  cond i t i ona l  choice  
s t r u c t u r e  t h a t  inc ludes  a s  s p e c i a l  c a se s  t h e  EBA 
model and t h e  s equen t i a l  model of Krumpe and 
McLaughlin (1982). 

Such assumptions and cond i t i ons  g r e a t l y  
s imp l i fy  t h e  a n a l y s i s  of r e c r e a t i o n  choice  
behavior .  Unfor tuna te ly ,  t he se  assumptions a r e  
t oo  o f t e n  hidden and unrecognized. These hidden 
assumptions de sc r i be  t h e  world t o  which t h e  model 
a p p l i e s .  The important  ques t i on  i s  how f a r  t h a t  
world i s  from t h e  r e a l  one. This  l i n e  of economic 
reasoning  r e v e a l s  t h e  k inds  of ques t i ons  t h a t  
should be asked when va r i ous  types  of models a r e  
used. It a l s o  provides a  framework f o r  de f i n ing  
and answering ques t ions  about s u b s t i t u t i o n .  When 
we dec ide  t o  cons ider  only a  f i n i t e  s e t  of 
s u b s t i t u t e s  i n  a  model, say a  group of s t a t e  
pa rk s ,  we have made a  s t r ong  i m p l i c i t  assumption 
about  t h e  underlying choice  process .  Would i t  not  
be b e t t e r ,  through r e sea r ch ,  t o  d i scover  t h e  
s t r u c t u r e  of t h e  choice process ,  and then  t o  ask 
what k inds  of models and s e t s  of s u b s t i t u t e s  a r e  
implied thereby? This  discovery of t h e  under ly ing  
choice  processes  i s  t h e  o b j e c t i v e  of r e l evan t  
r e s ea r ch  i n  psychology, geography, and r e c r e a t i o n .  
I n t e g r a t i o n  of t h i s  work w i th in  t h e  organized 
framework of economics would be a  major 
con t r i bu t i on .  Progress  i s  hampered by a  l a c k  of 
t h e  d a t a  needed t o  v e r i f y  and i n t e r r e l a t e  t he  
t h e o r e t i c a l  p ropos i t i ons .  

Transpor ta t ion  

Transpor ta t ion  r e sea r che r s  appear  t o  be a t  
t h e  f o r e f r o n t  of appl ied  choice  modell ing.  Most 

of t h e  work ha s  cen te red  around mode choice and 
t he  mult inomial  l o g i t  model o r  v a r i a t i o n s  t he r eo f .  
T ranspo r t a t i on  r e sea r che r s  seem t o  have been 
succe s s fu l  i n  i n t e g r a t i n g  economic, geographic,  
and psychologica l  v a r i a b l e s  i n t o  formal choice 
models t h a t  can be emp i r i c a l l y  es t imated  and 
t e s t e d .  Domencich and McFadden (1975) and Stopher 
and Meyburg (1975) d e r i v e  t h e  MNL model i n  the  
t r a n s p o r t a t i o n  con t ex t  based upon u t i l i t y  
maximization. Much of t h e  recent  work i n  
t r a n s p o r t a t i o n  addresses  some of t h e  undes i rab le  
p r o p e r t i e s  of t h i s  model, inc lud ing  assumptions 
about s u b s t i t u t i o n .  This  ha s  l ed  t o  a  v a r i e t y  of 
models w i th  d i f f e r e n t  assumptions about subs t i -  
t u t i o n ,  i nc lud ing  nes ted  l o g i t  models, p r o b i t  
models, and genera l ized  extreme va lue  models (Chu 
1981, Amemiya 1981). 

A r e cen t  book by Anas (1982) provides  a  
framework f o r  t h e  e s t ima t i on  of cond i t i ona l  demand 
func t i ons ,  based on a  nes ted  o r  s e q u e n t i a l  
dec i s i on  process ,  a s  deri.ved from assumptions of 
s e p a r a b i l i t y  i n  t h e  u t i l i t y  func t ion .  H i s  
approach provides  t h e  a n a l y t i c a l  framework f o r  
t rea tment  of s u b s t i t u t i o n  i n  cond i t i ona l  and 
nes ted  choice  models. These models have t h e  
advantage of beginning wi th  assumptions about 
i nd iv idua l s  and then gene ra t i ng  aggrega te  r e s u l t s  
by combining t h e  i nd iv idua l  choice models under 
va r i ous  d i s t r i b u t i o n a l  and s e p a r a b i l i t y  assump- 
t i o n s .  I n  t h i s  way they  can cap tu r e  t h e  common 
f e a t u r e s  of i n d i v i d u a l  decisionmaking processes  
wi thout  a t tempt ing  t o  "pred ic t"  i n d i v i d u a l  
behavior .  Recent r e s ea r ch  ha s  explored i n t e r -  
persona l  v a r i a t i o n s  i n  t h e  choice  s e t  (Richardson 
1982), and t h e  e f f e c t s  of a  number of pos s ib l e  
m i s s p e c i f i c a t i o n  problems on t r a v e l  demand 
f o r e c a s t i n g  (Williams and Ortuzar  1982). The MNL 
model has  been appl ied  t o  r e c r e a t i o n  by Stopher 
and Ergun (1979, 1982), Pe te rson  and o the r s  
(1982), and Pe te rson  and o t h e r s  (1983). Stynes 
and Pe te rson  (1984) provide  a  gene ra l  review of 
l o g i t  models, drawing conc lus ions  f o r  app l i c a t i ons  
t o  r e c r e a t i o n  choices .  They, a s  does Vickerman 
(1978), s p e c i f i c a l l y  d i s c u s s  t h e  independence of 
i r r e l e v a n t  a l t e r n a t i v e s  (IIA) proper ty  of t h e  MNL 
model i n  t h e  r e c r e a t i o n  contex t .  

CHOICE MODELING AND NESTED CHOICE STRUCTURE 

The demand models t y p i c a l l y  used i n  
r e c r e a t i o n  a r e  genera l  sha r e  models. They e x h i b i t  
t h e  I I A  p roper ty  and imply s t r i c t  assumptions 
about s e p a r a b i l i t y  i n  t h e  u t i l i t y  f unc t i on .  This  
means, i n  gene ra l ,  t h a t  adding o r  d e l e t i n g  an 
op t ion  w i l l  no t  change t h e  p ropo r t i ona l  shares  of 
demand t o  t h e  o the r  a l t e r n a t i v e s .  For example, 
l e t  two e x i s t i n g  parks ,  A and B y  each r ece ive  50 
percent  of park use .  The I I A  p roper ty  impl ies  t h a t  
adding a  t h i r d  park ,  C ,  might reduce t o t a l  p a r t i -  
c i p a t i o n  a t  A and B y  bu t  t h e  p ropo r t i ona l  a l l oca -  
t i o n  between A and B w i l l  no t  change. Both w i l l  
con t inue  t o  r e ce ive  h a l f  of t h e  p a r t i c i p a t i o n  
a l l o c a t e d  t o  A and B. C l ea r l y ,  t h i s  i s  reasonable  
i n  some s i t u a t i o n s  and not  i n  o the r s .  The key t o  
proper  choice  modeling i s  an understanding of 
choice  s t r u c t u r e ,  inc lud ing  t h e  s e p a r a b i l i t y  and 
form of t h e  u t i l i t y  f unc t i on  and t h e  imp l i ca t i ons  
f o r  s u b s t i t u t i o n .  



The t y p i c a l  example used t o  i l l u s t r a t e  t h e  
I I A  problem comes from mode choice a n a l y s i s  i n  
t r a n s p o r t a t i o n  planning.  The ob j ec t  i s  t o  p r e d i c t  
how t r a v e l e r s  between two l o c a t i o n s  a l l o c a t e  
themselves among automobile ,  bus ,  and r ap id  
t r a n s i t  a s  a  f unc t i on  of t h e  c h a r a c t e r i s t i c s  of 
t h e  t h r e e  modes. Assume an app rop r i a t e  gene ra l  
sha r e  model (such a s  a  l o g i t  model) ha s  been 
developed, based on observed choice  behavior .  
Assume a l s o  t h a t  a l l  t h e  buses a r e  red .  N O W ,  t h e  
planning a u t h o r i t y  dec ides  t o  p a i n t  h a l f  t h e  buses 
b lue  and wants t o  p r e d i c t  t h e  new d i s t r i b u t i o n  of 
r i d e r s .  The ana ly s t  assumes t h a t  red  buses  
compete with b lue  buses i n  t h e  same way t h a t  buses 
compete wi th  au to s  and r ap id  t r a n s i t .  I f ,  before  
t h e  pa in t i ng ,  t he  t h r e e  modes each rece ived  
one-third of t he  use ,  t h e  model w i l l  a l l o c a t e  
one-fourth of t h e  use t o  each mode a f t e r  t h e  
pa in t i ng .  I f  t h e  r i d e r s  a r e  i n d i f f e r e n t  t o  c o l o r ,  
o r  l e s s  concerned about co lo r  than  about o the r  
t h ings ,  they w i l l  continue t o  a l l o c a t e  one-third 
t o  buses.  The new s i t u a t i o n  w i l l  be 113 t o  au to s ,  
113 t o  rap id  t r a n s i t ,  116 t o  red  buses and 116 t o  
b l u e  buses ,  whi le  t he  model p r e d i c t s  114 t o  each. 

The mistake a r i s e s  because t h e  a n a l y s t  f a i l s  
t o  understand t h e  r o l e  of co lo r  i n  mode s u b s t i -  
t u t i o n .  Red buses and b lue  buses were seen by t h e  
r i d e r s  a s  p e r f e c t  s u b s t i t u t e s  bu t  were assumed by 
t h e  ana ly s t  t o  be imperfect  s u b s t i t u t e s  a t  t h e  
same l e v e l  a s  buses ve r su s  au tos .  Technica l ly  
speaking,  t h i s  problem is  caused by l a c k  of 
independence among t h e  random elements  of u t i l i t y .  
When some a l t e r n a t i v e s  a r e  more s i m i l a r  than  
o t h e r s ,  t h e  random elements w i l l  be c o r r e l a t e d  and 
t h e  I I A  assumption w i l l  be v i o l a t e d .  The t r oub l e  
i s ,  i t  i s  p r a c t i c a l l y  impossible  i n  r e c r e a t i o n  
a p p l i c a t i o n s  t o  c o r r e c t l y  i d e n t i f y  s e t s  of 
balanced s u b s t i t u t e s  wi thout  much more theory  and 
informat ion  than  now a v a i l a b l e .  

Other condi t ions  a l s o  cause problems. 
D i f f e r en t  s i t e s  may a t t r a c t  d i f f e r e n t  mixes of 
a c t i v i t y  and d i f f e r e n t  mixes of p re fe rence  f o r  
s i t e  a t t r i b u t e s .  Mixing t he se  processes  v i o l a t e s  
t h e  I I A  assumption, because t h e  parameters  and 
perhaps even t h e  s p e c i f i c a t i o n  i n  a  model w i l l  
change f o r  d i f f e r e n t  subse t s  of a  given s e t  of 
a l t e r n a t i v e  s i t e s .  The s o l u t i o n  i s  t o  i s o l a t e  t h e  
s e p a r a t e  components of t h e  mixed process .  

I n  t h e  mode choice  example t h e  a n a l y s t  saw 
t h e  s i t u a t i o n  a s  f i g u r e  1, i n  which r i d e r s  f a c e  
fou r  s u b s t i t u t a b l e  a l t e r n a t i v e s .  However, t h e  
r i d e r s  saw it a s  f i g u r e  2, i n  which they  f a c e ,  a t  
one l e v e l  of choice ,  t h r e e  competing a l t e r n a t i v e s .  
Given t h a t  bus i s  chosen, a  new l e v e l  of choice  i s  
confronted:  red  o r  b lue .  The p r e f e r ences  t o  which 
t h e  red ve r su s  b lue  choice r e l a t e s  a r e  d i f f e r e n t  
than  t h e  preferences  t h a t  govern, i n  t h i s  c a se ,  
choice  of t r a v e l  mode. The two s e t s  of 
p re fe rences  may o r  may no t  d i f f e r  i n  r e l a t i v e  
importance. I n  t h e  example, co lo r  was assumed t o  
be unimportant t o  mode choice .  I n  any ca se ,  a  
d i f f e r e n t  u t i l i t y  process  a p p l i e s  t o  t h e  choice  of 
mode than a p p l i e s  t o  t h e  choice  of co lo r .  The 
dec i s i ons  need t o  be s epa ra t ed ,  because whi le  bus 
s u b s t i t u t e s  f o r  au to  and t r a n s i t ,  b l u e  does no t .  

Choice n 
Transit Red Bus Blue Bus 

Figure 1.--The Red Bus - Blue Bus problem a s  a  
s imultaneous choice .  

F igure  2.--The Red Bus - Blue Bus problem 
a s  a  nes ted  choice .  

I n  t h e  extreme ca se ,  p re fe rences  might be 
h i e r a r c h i c a l .  Choices, choice  s e t s ,  and subs t i -  
t u t i o n  would have t o  be nes ted  i n  terms of t h e  
h i e r a r chy  of o b j e c t i v e s .  For example, people have 
o b j e c t i v e s  t h a t  r e l a t e  t o  comfort ,  convenience, 
and e s t h e t i c s ,  i n  choice  of t r a n s p o r t a t i o n  mode. 
They a l s o  have o b j e c t i v e s  t h a t  r e l a t e  t o  c o s t ,  
s a f e t y ,  and access  t o  de s i r ed  d e s t i n a t i o n .  A mode 
t h a t  does no t  s e rve  t h e  d e s t i n a t i o n  i s  no t  
acceptab le ,  no ma t t e r  how cheap o r  p r e t t y  i t  may 
be. Given two modes t h a t  s e rve  t h e  d e s t i n a t i o n ,  
choice w i l l  probably be in f luenced  by s i g n i f i c a n t  
d i f f e r e n c e s  i n  s a f e t y .  An abnormally h igh  r i s k  of 
being k i l l e d  o r  i n ju r ed  cannot  be compensated by 
d i f f e r e n c e s  i n  c o s t ,  comfort ,  convenience, 
e s t h e t i c s ,  e t c .  This  approach l e a d s  t o  a  nes ted  
cond i t i ona l  model of r e c r e a t i o n  choice  behavior  
t h a t  might t ake  t h e  s e q u e n t i a l  form proposed by 
Krumpe and McLaughlin ( 1982) . 

Figure  3  i l l u s t r a t e s  a  hypo the t i c a l  (and 
h igh ly  s imp l i f i ed )  r e c r e a t i o n  choice  process.  The 
o b j e c t i v e  of t h e  ana ly s t  i s  t o  p r e d i c t  
p a r t i c i p a t i o n  i n  f i s h i n g  a t  f i v e  d i f f e r e n t  s i t e s .  
Two of t h e  s i t e s  ( 3  and 4) a r e  r e s t r i c t e d  t o  f l y  
f i s h i n g  only,  whi le  t h e  o t h e r  t h r e e  (1, 2 and 5) 
a r e  u n r e s t r i c t e d .  Use of an I I A  gene ra l  sha r e  
model, which t r e a t s  a l l  f i v e  s i t e s  a s  s u b s t i t u t e s ,  
s u f f e r s  from t h e  "red bus-blue bus" d i s ea se .  
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Figure  3.--A nes ted  f i s h i n g  s i t e  choice example. 

D i f f e r e n t  f i s h i n g  methods (e .g.  f l y  f i s h i n g )  
involve  d i f f e r e n t  s i t e  choice  r u l e s ,  because t h e  
requirements  of t h e  methods and t h e  o b j e c t i v e s  of 
t h e  f ishermen d i f f e r .  E f f e c t i v e  modeling r e q u i r e s  
exposure of t h e  nes ted  cond i t i ona l  s t r u c t u r e  i n  
t h e  choice  process.  It is  then necessary  t o  
s t r a t i f y  models and popula t ion  subgroups i n  terms 
of t h a t  s t r u c t u r e .  On f ace  va lue  i t  i s  t h e  same 
o l d  problem of " i n t e r ac t i on"  commonly encountered 
i n  s o c i a l  and behaviora l  r e s ea r ch  (Sonquist  1970). 
I n  terms of economic theory ,  i t  a r i s e s  i n  
r e c r e a t i o n  choice behavior  because of 1) 
cond i t i ons  of s e p a r a b i l i t y  i n  t h e  i n d i v i d u a l  
u t i l i t y  f unc t i on ,  2) d i f f e r e n c e s  among i n d i v i d u a l  
u t i l i t y  f unc t i ons ,  and 3) s i m i l a r i t i e s  and 
d i f f e r e n c e s  among t h e  choice  op t ions .  

Using a  genera l  sha r e  model t o  p r e d i c t  demand 
f o r  a  proposed new fly-only s i t e  ( s i t e  6) would 
v i o l a t e  t h e  IIA assumption because of mixed 
processes  and mixed l e v e l s .  S i t e  6 competes wi th  

s i t e s  1 ,  2 ,  and 5 only f o r  people who have decided 
on f l y  f i s h i n g .  S i t e s  3 ,  4 and 6 compete, given 
t h a t  t h e  choice i s  t o  go t o  a  f ly-only s i t e .  Fly 
f i s h i n g  competes w i th  b a i t  and s p i n  f i s h i n g  a t  a  
d i f f e r e n t  l e v e l .  The problem i s  cor rec ted  i n  p a r t  
by s t r a t i f y i n g  by f l y  f ishermen,  but  f l y  f ishermen 
who s e l e c t  a  f ly -only  s i t e  may fo l low a  d i f f e r e n t  
u t i l i t y  process ,  given t h i s  choice ,  than those  who 
go t o  a  gene ra l  s i t e .  The problem i s  u l t i m a t e l y  
solved only by modeling each dec i s i o n  l e v e l  
cond i t i ona l  on t h e  outcome of t h e  h igher  l e v e l .  
It i s  noteworthy t h a t  an e a r l y  concern w i th  t h i s  
type of problem i s  i m p l i c i t  i n  t h e  Burt and Brewer 
Model (1971). They c l a s s i f i e d  t h e i r  s i t e s  i n t o  
subgroups of p e r f e c t  s u b s t i t u t e s  wi th  imperfect  
s u b s t i t u t i o n  among subgroups. 

D i r ec t  Evidence From S i t e  Choice Modeling i n  
Urban Fo re s t  Recrea t ion  

I n  a  r e cen t  s tudy ,  Pe te rson  and o t h e r s  (1983) 
found t h e  I I A  p roper ty  t o  be v i o l a t e d  i n  an 
a p p l i c a t i o n  of an MNL model t o  urban f o r e s t  
r e c r e a t i o n  s i t e  choice .  The choice  s e t  contained 
21 s i t e s  i n  t h e  Chicago met ropol i tan  a r e a ,  
inc lud ing  two indoor conse rva to r i e s ,  a  l a r g e  
arboretum, a  l a r g e  b o t a n i c a l  garden,  and 17 f o r e s t  
p reserve  a r ea s .  Var iab les  used i n  t h e  model were 
t r a v e l  d i s t a n c e  (p r i c e )  and fou r  perceived s i t e  
a t t r i b u t e s :  s t imula t ing-educa t iona l ,  q u i e t ,  s a f e ,  
and fo r e s t ed .  When t h e  model was es t imated  f o r  
d i f f e r e n t  subse t s  of t h e  21 s i t e s ,  t h e  d i s t a n c e  
c o e f f i c i e n t  was found t o  be q u i t e  s t a b l e .  
Coe f f i c i en t s  f o r  t h e  perceived s i t e  a t t r i b u t e s  
f l u c t u a t e d  cons iderab ly ,  however, wi th  those  f o r  
"quiet"  and " fores ted"  a c t u a l l y  vary ing  i n  s ign .  
This  i s  prima f a c i a  evidence of v i o l a t i o n  of t h e  
IIA p rope r ty ,  and p l a u s i b l e  causes were d i scussed .  
Apparent ly,  t h e  s p e c i f i e d  choice s e t  contained 
s i t e s  t h a t  represen ted  d i f f e r e n t  l e v e l s  i n  a  
nes ted  choice  process.  Consequently, d i f f e r e n t  
s i t e s  tended t o  a t t r a c t  people w i th  d i f f e r e n t  
purposes. While t h e  model presumed t he se  s i t e s  t o  
obey s p e c i f i c  s u b s t i t u t i o n  r u l e s ,  they c l e a r l y  d i d  
no t .  

Subsequently Lin  (1983) used t h e  same d a t a  t o  
e s t ima t e  a  nes ted  choice  model. Based on t h e  
perceived a t t r i b u t e  s co re s ,  L in  used c l u s t e r  
a n a l y s i s  t o  p a r t i t i o n  t h e  21 s i t e s  i n t o  t h r e e  
groups. Within a group t h e  s i t e s  were perceived 
a s  more s i m i l a r  than  among t h e  groups. It i s  no t  
s u r p r i s i n g  t h a t  t h e  arboretum and b o t a n i c a l  garden 
formed one group, t h e  conse rva to r i e s  formed a  
second group, and t h e  f o r e s t  p reserves  made up t h e  
t h i r d  group. These groups were then  used t o  s e t  
up a  nes ted  choice process  a s  i n  f i g u r e  4 .  A t  t h e  
f i r s t  dec i s i on  l e v e l ,  t h e  consumer f a c e s  a  choice 
among conserva tory ,  b o t a n i c a l  garden, o r  f o r e s t  
p reserve .  These r ep r e sen t  d i f f e r e n t  a c t i v i t y  
t ypes ,  perhaps s e l e c t e d  t o  s a t i s f y  d i f f e r e n t  
ob j ec t i ve s .  A t  t h e  second l e v e l  t h e  a l t e r n a t i v e s  
depend on t h e  outcome of t h e  f i r s t .  

In t h e  e a r l i e r  s t udy ,  Pe te rson  and o t h e r s  
used a  s imultaneous choice  model t h a t  forced  
s u b s t i t u t i o n  ac ro s s  those  hypo the t i c a l  dec i s i on  
l e v e l s .  When t h e  mix was changed, t he  model had 
t o  change. L in  used t e s t s -deve loped  by McFadden 
and o t h e r s  (1976) t o  r e j e c t  t h e  hypothes i s  t h a t  
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F igure  4.--Lin's nes ted  urban r e c r e a t i o n  
s i t e  choice model. 

t h e  21 a l t e r n a t i v e s  obey t h e  I I A  p roper ty  requi red  
by t h e  s imultaneous choice  model. He then 
es t imated  t h e  nes ted  l o g i t  choice  model wi th  t h e  
s t r u c t u r e  i l l u s t r a t e d  i n  f i g u r e  4 .  The 
explana tory  power was improved s i g n i f i c a n t l y  and 
t h e  meaning of t h e  model was improved. Within t he  
cond i t i ona l  groups,  t h e  I I A  p roper ty  was obeyed. 
Between t h e  groups, d i f f e r e n t  bu t  meaningful 
choice processes  were seen t o  be ope ra t i ng .  

I n d i r e c t  Evidence From a Wilderness S i t e  Demand 
Model 

I n  an e a r l i e r  s t udy ,  Pe te rson  and o t h e r s  
(1982) developed a site-demand model f o r  t h e  
Boundary Waters Canoe Area Wilderness (BWCAW). 
The model was s t r a t i f i e d  by 12 types  of u se  
occur r ing  i n  t he  same wi lderness .  The d a t a  
cons i s t ed  of a  census of t r i p s  f o r  th'e per iod  1974 
through 1977. No at tempt was made t o  i nc lude  
s u b s t i t u t e  s i t e s  f o r  any of t h e  12 types  of use .  
The model simply d i s t r i b u t e s  t r i p s  among o r i g i n s  
under t h e  assumption of no s u b s t i t u t e s .  

The d i s t ance  e l a s t i c i t y  of demand (percent  
change i n  demand percent  change i n  d i s t ance )  was 
found t o  d i f f e r  by type of use .  These d i f f e r e n c e s  
demonstrate  t h a t  d i f f e r e n t  demand processes  a r e  a t  
work among t h e  d i f f e r e n t  types  of use.  The 
d i f f e r e n t  u se r  groups have d i f f e r e n t  o b j e c t i v e s ,  
t h e i r  on-s i te  a c t i v i t i e s  have d i f f e r e n t  i npu t  
requirements ,  and they f a c e  d i f f e r e n t  s e t s  of 
s u b s t i t u t e  s i t e s .  Therefore ,  they respond 
d i f f e r e n t l y  t o  t r a v e l  co s t  and, by imp l i ca t i on ,  t o  
on - s i t e  a t t r i b u t e s .  

In  t h i s  paper  we have at tempted t o  expose and 
mot iva te  i n t e r e s t  i n  a  major problem i n  r e c r e a t i o n  
choice,  t h a t  of s u b s t i t u t i o n  i n  r e c r e a t i o n  choice  
behavior .  It i s  an important  ques t ion  i n  many 
a spec t s  of r e c r e a t i o n  resource  management and 
r e sea r ch ,  y e t  it i s  poorly understood. Toward 
co r r ec t i on  of t h i s  inadequacy, we have t r i e d  t o  
de f i ne  t h e  ques t ion  and review va r ious  l i n e s  of 
research  t h a t  seem t o  be converging on i t ,  a l b e i t  
from d i f f e r e n t  p o i n t s  of view and wi th  d i f f e r e n t  
languages. F i n a l l y ,  drawing on t h i s  research ,  we 
have framed t h e  s u b s t i t u t i o n  problems i n  terms of 
nes ted  choice  s t r u c t u r e ,  which we i l l u s t r a t e  w i th  
hypo the t i c a l  and emp i r i c a l  examples. 

The problem of s u b s t i t u t i o n  i s  s t i l l  f a r  from 
reso lved .  Quest ions a r i s e  which poin t  d i r e c t i o n s  
f o r  much-needed f u t u r e  r e s ea r ch .  One important  
need is  f o r  r e s ea r che r s  and managers t o  recognize 
t h a t  t h e  dec i s i ons  they make about model 
s p e c i f i c a t i o n s  and s u b s t i t u t e  s e t s  i n  demand and 
p a r t i c i p a t i o n  ana lyses  c a r r y  some important  
implied assumptions about choice  behavior .  These 
assumptions should be exposed and chal lenged.  

A second important  need i s  f o r  b e t t e r  
i n t e g r a t i o n  of t h e  r e l a t e d  concepts  of s e v e r a l  
d i s c i p l i n e s  i n t o  a  theory  of r e c r ea t i on  choice.  
Well-developed bodies  of l i t e r a t u r e  i n  psychology, 
geography, economics, and t r a n s p o r t a t i o n ,  f o r  
example, provide t h e  b a s i s  f o r  a  powerful 
t h e o r e t i c a l  framework. Once i n t e g r a t e d ,  such a 
framework needs t o  be made ope ra t i ona l  i n  terms of  
p r a c t i c a l  models and r e sea r ch  methods. Fu r the r ,  
t h e  concepts  need t o  be turned i n t o  f a c t s  about 
r e c r e a t i o n  choice  behavior .  What a r e  t h e  ne s t i ng  
s t r u c t u r e s  t h a t  de sc r i be  t h e  a c t u a l  choice  
processes  of d i f f e r e n t  t ypes  of people i n  
r e c r e a t i o n  choice  s i t u a t i o n s ?  What dec i s i on  r u l e s  
do they fol low? What a r e  t h e  p r a c t i c a l  choice 
s e t s  t h a t  a r e  considered when dec i s i ons  a r e  made? 
Are t he se  ad hoc ques t i ons  t h a t  must be 
encountered i n  every p r a c t i c a l  o r  research  problem 
o r  can emp i r i c a l  r e s ea r ch  be genera l ized  i n t o  
u s e f u l  r u l e s  and p r i n c i p l e s ?  

Depending on t h e  o b j e c t i v e s ,  s t i l l  more work 
may be needed i n  exp l a in ing  t h e  dec i s i on  processes  
t hus  revea led .  Are we s a t i s f i e d  wi th  t h e  
d e s c r i p t i v e  approach of revea led  p r e f e r ence ,  o r  i s  
t h e r e  a  need t o  de lve  i n t o  mot iva t iona l  f a c t o r s  
t h a t  l i e  behind and a r e  t he  ob j ec t  of r e c r e a t i o n  
choice? The work of Morishima (1959), Lancaster  
(1966), and Becker (1965) p r e s e n t s  an i n t e r e s t i n g  
ex tens ion  of t h e  powerful and well-developed 
theory  of economics, which seems t o  be reaching 
toward behavioral.  r e s ea r ch  i n  t h e  psychology of 
r e c r e a t i o n  choice.  

A t  f i r s t  g lance  t h e r e  appears  t o  be l a ck  of 
consensus among r e sea r che r s  from d i f f e r e n t  
d i s c i p l i n e s  on t h e  m e r i t s  of f u r t h e r  emphasis on 
t he se  behaviora l  a spec t s .  For e s t ima t i on  of 
demand, t h e  b e n e f i t s  a t  l e a s t  inc lude  exposure of 
t h e  assumptions implied by va r i ous  demand s p e c i f i -  
c a t i ons .  I n  gene ra l ,  though, t h e  ques t  ion  should 
be asked i n  t h e  contex t  of t h e  purpose t o  be 
se rved .  D i f f e r e n t  purposes r equ i r e  d i f f e r e n t  



k i n d s  of i n f o r m a t i o n .  The i n f o r m a t i o n  needed t o  
answer q u e s t i o n s  asked by economis t s ,  f o r  example, 
may b e  d i f f e r e n t  t h a n  i s  needed t o  s a t i s f y  
d e s i g n e r s  o r  p l a n n e r s .  I n d e e d ,  t h i s  may b e  a n  
example of t h e  most s e r i o u s  o b s t a c l e s  t o  
m u l t i - d i s c i p l i n a r y  i n t e g r a t i o n  o f  a  t h e o r y  of 
s u b s t i t u t i o n  i n  r e c r e a t i o n  c h o i c e .  D i f f e r e n t  
d i s c i p l i n e s ,  d i f f e r e n t  s t u d i e s ,  and d i f f e r e n t  
a p p l i e d  c o n t e x t s  seem t o  b e  answer ing  m i x t u r e s  o f  
d i f f e r e n t  q u e s t i o n s  which have  n o t  been asked  
c l e a r l y  o r  a d e q u a t e l y  s e p a r a t e d .  One o f  t h e  most 
needed c o n t r i b u t i o n s  may s imply  b e  t o  i d e n t i f y  t h e  
d i f f e r e n t  q u e s t i o n s  b e i n g  s t i r r e d  i n  t h e  r e s e a r c h  
p o t ,  t h e  a p p l i e d  c o n t e x t s  from which t h e y  d e r i v e ,  
and t h e  k i n d s  of answers  t h e y  r e q u i r e .  
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