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The Outdoor Recreat ion Resources Review Commi ss ion (ORRRC) assigned a  
key r o l e  i n  rec rea t i ona l  resource development t o  s t a t e  governments and i n  
p a r t i c u l a r  t o  an agency t h a t  would serve as a  f o c a l  p o i n t  f o r  outdoor 
r e c r e a t i o n  cons iderat ions [ 6 ,  p. 1371. I t  contended t h a t  i f  s t a t e s  were t o  
discharge t h e i r  r e s p o n s i b i l i t i e s  as major supp l i e rs  o f  outdoor r e c r e a t i o n  
se rv i ces ,  they "must c l e a r l y  i n t e n s i f y  t h e i r  c u r r e n t  a c t i v i t i e s "  [ 6 ,  p. 1391. 
However, l e g i s l a t i v e  and app rop r ia t i ng  bodies have no t  i n  the past  encouraged 
p u b l i c  agencies t o  look ahead, and o f t e n  l e g i s l a t o r s  have n o t  prov ided the 
f i n a n c i a l  resources needed t o  develop r e c r e a t i o n  p lans.  Consequently, 
r e c r e a t i o n  p lann ing  i n  n e a r l y  every s t a t e  has been weak and, i n  some s ta tes ,  
nonex is tent  [2, p. 2921. Thus, Clawson and Knetsch can asse r t  "p lann ing and 
research i n  outdoor r e c r e a t i o n  l ag  f a r  behind c u r r e n t  needs'' [2 ,  p. 2891. 

Cons is tent  w i t h  these views, the pr imary  o b j e c t i v e  o f  t h i s  paper i s  t o  
r e p o r t  a  model t h a t  

( I )  incorporates  and exp la ins  c r i t i c a l  s t r u c t u r a l  and po l  i c y  
l inkages among economic u n i t s  concerned w i t h  p u b l i c  outdoor 
rec rea t i on ,  and, 

(2)  through changes i n  parameters i n  the model and the d e l i n e a t i o n  
o f  t ime paths o f  key v a r i a b l e s ,  i s  use fu l  f o r  s t a t e - l e v e l  
p lann ing purposes. 

The scope o f  t h i s  paper i s  l i m i t e d  p r i m a r i l y  t o  a  d e s c r i p t i o n  of the  
b a s i c  model s t r u c t u r e ;  a  more complete d iscuss ion i s  found i n  [ I ] .  To 
descr ibe the b a s i c  model, t he  p u b l i c  outdoor r e c r e a t i o n  sec to r  f o r  the S ta te  
o f  Iowa i s  de f i ned  and th ree  key elements o f  the bas i c  model--the park 
q u a l i t y  index, the re levan t  t ime i n t e r v a l  and the s imula ted p u b l i c  agency 
dec i s ion  process--are discussed. The l a s t  s e c t i o n  o f  the paper inc ludes 
some b r i e f  remarks on s i m u l a t i o n  s t r a t e g i e s  as r e l a t e d  t o  p lann ing.  
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Model o f  Iowa's P u b l i c  Outdoor Recreat ion Sector ----- 

Iowa's p u b l i c  outdoor r e c r e a t i o n  sec to r ,  as de f i ned  i n  t h i s  study, 
inc ludes the f o l l o w i n g  economic u n i t s :  r e c r e a t i o n i s t s ,  t he  Parks Sect ion 
o f  t he  lowa Conservat ion Commission, and the lowa General Assembly. The 
Conservat ion Commission i s  the f o c a l  p o i n t  agency because i t  c o n t r o l s  t he  
m a j o r i t y  o f  general  r e c r e a t i o n  areas furn ished by the  s t a t e  o f  lowa, and 
i t  p a r t i c i p a t e s  i n  bo th  fede ra l  and county l e v e l  p u b l i c  outdoor r e c r e a t i o n  
programs. A l l  funds used by the Parks Sect ion f o r  maintenance, operat ions,  
and c a p i t a l  improvement o f  s t a t e  parks and r e c r e a t i o n  areas a re  appropr ia ted 
by the lowa General Assembly and supplemented by Federal  g r a n t - i n - a i d  programs 
[4,  p .  1631. 

Park Qua1 i t y  index - 
The park  q u a l i t y  index i s  based on a "standard o f  d e s i r a b i l i t y t 1  r a t i n g  

p r o j e c t  o f  t h e  Parks Sect ion [31. Three members o f  the Parks Sect ion s t a f f  
independent ly ra ted  each s t a t e  park  i n  lowa w i t h  respect  t o  phys i ca l  and 
a e s t h e t i c  q u a l i t y ,  r e c r e a t i o n  p o s s i b i l i t i e s ,  s i ze ,  adequacy o f  f a c i l i t i e s ,  
a d a p t a b i l i t y  t o  f u r t h e r  development, and p o s s i b i l i t y  o f  expansion. The 
c l a s s i f i c a t i o n  standards a r e  l i s t e d  i n  Table 1. 

Park scores f o r  each o f  these items i s  t h e  average o f  the scores assigned 
by t h e  th ree  eva luators .  The rec rea t i on  poss ib i  1 i t i e s  score i s  the sum o f  a 
p a r k ' s  r e c r e a t i o n  a c t i v i t i e s  (swimming, boat ing,  f i s h i n g ,  and o the rs )  scores. 
Park q u a l i t y  (QSj)  i s  de f i ned  as the  sum o f  the pa rk ' s  phys i ca l  and a e s t h e t i c  
q u a l i t y ,  r e c r e a t i o n  p o s s i b i l i t y ,  s i ze ,  and f a c i l i t i e s  scores. The park  q u a l i t y  
index, the a d a p t a b i l i t y  t o  f u r t h e r  development score and the p o s s i b i l i t y  of 
expansion score serve as t h e  key c o n t r o l  elements i n  t he  model t o  be discussed. ' 
Time I n t e r v a l  

A major premise i n  d e s c r i b i n g  the ac t i ons  o f  and i n t e r a c t i o n s  among t h e  
s p e c i f i e d  u n i t s  i s  t h a t  t he  investment d e c i s i o n  process o f  the Parks Sect ion 
e x h i b i t s  an informat ion-feedback e f f e c t .  S p e c i f i c a l l y ,  investment by the 
Parks Sect ion i n  a p a r t i c u l a r  s i t e  i n f l uences  the use l e v e l  o f  t h a t  s i t e  and, 
i n  t u rn ,  f u t u r e  investment dec is ions.  

To i d e n t i f y  the informat ion-feedback e f f e c t  i n  the d i scuss ion  o f  t he  
two-park model, cons ider  a t ime i n t e r v a l  o f  one year s t a r t i n g  w i t h  the  
opening day o f  the park season and ending the day be fo re  the next  park  season. 
I m p l i c i t  i n  d e f i n i n g  the  t ime i n t e r v a l  i s  t he  assumption t h a t  s i t e  used i n  a 
g i ven  year t occurs on f a c i l i t i e s  a v a i l a b l e  a t  t he  end o f  year t-I. This  

' s p a t i a l  i n t e r r e l a t i o n s h i p s  among s t a t e  parks a r e  taken i n t o  account i n  the 
household leve l -o f -use func t i ons  r a t h e r  than the park  q u a l i t y  index. 



TABLE 1: Iowa Park C l a s s i f i c a t i o n  Standards [31 

Score 

1. Phys ica l  and a e s t h e t i c  q u a l i t i e s :  

a. Archeolog ica l  
Has h i g h  va lue;  o f  s ta tewide s i g n i f i c a n c e  
Has medium value; o f  reg iona l  s i g n i f i c a n c e  
Has low value; o f  l o c a l  s i g n i f i c a n c e  
Has no s i g n i f i c a n c e  

b. Botan ica l  
Has h igh  value w i t h  unusual o r  wide v a r i e t y  o f  

species 
Has medium va lue w i t h  a t  l e a s t  one unusual 

species o r  a  good v a r i e t y  o f  species 
Has low va lue - somewhat above o r d i n a r y  
Has no s i g n i f i c a n c e  

c .  Geological  
Has h igh  va lue w i t h  outs tand ing c l i f f s ,  b l u f f s ,  

rav ines,  caves, rock outcropp ings o r  o t h e r  
geo log ic  f ea tu res  

Has one o r  more o f  above features o f  medium 
q u a l i t y  o r  i n t e r e s t  

Has one o r  more o f  above fea tu res  o f  low 
q u a l i t y  o r  i n t e r e s t  

Has no s i g n i f i c a n c e  

d. H i s t o r i c a l  
Has h i g h  value; o f  s ta tewide s i g n i f i c a n c e  
Has medium value; o f  reg iona l  s i g n i f i c a n c e  
Has low value; o f  l o c a l  s i g n i f i c a n c e  
Has no s i g n i f i c a n c e  

e. Scenic 
Outstanding 
Good 
F a i r  
Poor 

Recreat ion p o s s i b i l i t i e s :  

a. P i c n i c k i n g  
b. Camping 
c. H i k i n g  
d. S ightsee ing (O f fe rs  good t o  h i g h  s a t i s f a c t i o n )  
e. Nature study ( o f f e r s  medium t o  low s a t i s f a c t i o n )  
f .  F i sh ing  ( ~ e c e s s a r y  fea tu res  and/or 
g. Boat ing f a c i l i t i e s  n o t  a v a i l a b l e )  



2. Recreat ion p o s s i b i l i t i e s :  (cont inued) 

h. Swimming 
i .  Winter  spo r t s  
j .  T r a i l  r i d i n g  

3.  Size: 

0 - 25 acres 
25 - 50 acres 
50 - 100 acres 
100 - 200 acres 
200 - 300 acres 
300 - 400 acres 
400 - 500 acres 
500 - 750 acres 
750 - 1000 acres 
over 1000 acres 

4. F a c i l i t i e s :  

a. Inadequate 
b. J u s t  about adequate 
c .  Adequate - w i l l  stand increased use 

5. A d a p t a b i l i t y  t o  f u r t h e r  development - area i s  such 
t h a t  topography and/or s i z e  pe rm i t s  needed f a c i l i t i e s  
w i t h o u t  crowding o r  des t roy ing  n a t u r a l  f ea tu res  f o r  
which the  area was es tab l i shed :  

a. None 
b. Poor 
c .  F a i r  
d. Good 

6. P o s s i b i l i t y  o f  expansion - lands surrounding area 
a re  o f  a type t h a t  cou ld  be added f o r  p u b l i c  use 
i n  r e l a t i o n  t o  the area i t s e l f :  

a. None 
b. Poor 
c .  F a i r  
d. Good 



assumption i s  cons i s ten t  w i t h  the  Parks Sect ion p r a c t i c e  o f  schedul ing major 
c o n s t r u c t i o n  o r  maintenance p r o j e c t s  f o r  the o f f  season. 

Dec is ion Process 

The Parks Sect ion dec i s ion  process i s  t h e  p i v o t a l  element i n  t he  model; 
i t  rece ives i n fo rma t ion  from the  r e c r e a t i o n i s t  component, i t  u t i l i z e s  i n fo rma t ion  
on pa rk  supp ly  c h a r a c t e r i s t i c s  from w i t h i n  t h e  Parks Sect ion component, and i t  
serves as the  r e g u l a t o r y  mechanism f o r  t he  f l ows  o f  c a p i t a l  improvement and 
maintenance funds. Dec is ion r u l e s  a r e  s p e c i f i e d  f o r  two categories--maintenance 
expendi tures  and c a p i t a l  improvement investments. Three c a p i t a l  improvement 
items a r e  considered, namely, a c t i v i t y  areas, f a c i l i t i e s ,  and land. The 
d e c i s i o n  process invo lves two s teps- -determinat ion o f  i tem expendi ture  r e q u i r e -  
ments, and s p e c i f i c a t i o n  o f  ac tua l  l e v e l s  o f  investment and expendi tures  by park.  

F igu re  1 i l l u s t r a t e s  the  process f o r  determin ing a c t i v i t y  area expendi ture  
requirements.  I n i t i a l l y ,  t h i s  process invo lves a se r ies  o f  dec is ions r e l a t i v e  
t o  cons ide r ing  investment i n  a park.  C r i t e r i a  f o r  cons ide ra t i on  a re :  (1) park  
a c t i v i t y  areas o f f e r  less  than a h igh  degree o f  s a t i s i f a c t i o n  t o  users,  as 
evidenced by the  r e c r e a t i o n  p o s s i b i l i t y  score, (2) t he  r a t i o  o f  l e v e l  o f  use 
t o  ra ted  capac i t y  ( i n t e n s i t y  o f  use) i s  above a s p e c i f i e d  minimal l e v e l ,  and 
(3) t he  park  has s u f f i c i e n t  undeveloped land w i t h i n  i t s  boundaries f o r  t he  
expansion o f  a c t i v i t y  areas as evidenced by the pa rks '  a d a p t a b i l i t y  t o  
f u r t h e r  development score." I f  one o f  t he  th ree  c r i t e r i a  i s  n o t  met, t he  park 
i s  n o t  accepted f o r  investment cons ide ra t i on ;  hence, the a c t i v i t y  requirement 
f o r  t h a t  park  i s  s e t  a t  zero. 

I f  the  park  i s  accepted f o r  investment cons ide ra t i on ,  "desired" a c t i v i t y  
area s i zes  a re  computed us ing  Parks Sect ion standards and i n fo rma t ion  about 
park  l e v e l  o f  use. Actua l  a c t i v i t y  area s i zes  f o r  the two l e a s t  s a t i s f a c t o r y  
a c t i v i t i e s ,  as evidenced by the  a c t i v i t y  scores, a r e  compared w i t h  the 
corresponding "desired" a c t i v i t y  area s izes.  I f  t h e  des i red  s i z e  i s  s i g n i -  
f i c a n t l y  g rea te r  than the  ac tua l  s i ze ,  i t  i s  assumed a d e f i c i e n c y  i n  a c t i v i t y  
space i s  the bas i s  o f  t he  low score. I n  t h i s  case, t h e  c a p i t a l  requirement 
f o r  expanding the re levan t  a c t i v i t y  area i s  computed. When the  des i red  s i z e  
i s  less  than o r  equal t o  the ac tua l  s i ze ,  cond i t i ons  w i t h i n  the a c t i v i t y  area 
a re  assumed t o  be such t h a t  t he  a c t i v i t y  score i s  low. Hence, a c a p i t a l  
requirement f o r  improving the area i s  computed. 

Procedures f o r  determin ing c a p i t a l  improvement requirements f o r  land 
a c q u i s i t i o n  and f o r  adding f a c i l i t i e s  a re  q u i t e  s i m i l a r  b u t  much l ess  complex 
than those f o r  es t ima t ing  a c t i v i t y  area requirements.  The general  procedure 
f o r  d e r i v i n g  land a c q u i s i t i o n  i s  o u t l i n e d  i n  F igu re  2. I n fo rma t ion  i npu ts  

L ~ e v e l  of use and capac i t y  a r e  both  s t a t e d  i n  man-days use. 
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FIGURE 1. Flow Chart o f  Activity Requirement Determination Procedure 



FIGURE 2 .  Land Acqu is i t i on  Determination Procedure 
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i nc lude  the  c u r r e n t  land area and the  a d a p t a b i l i t y  t o  f u r t h e r  development 
and p o s s i b i l i t y  o f  expansion scores. 

The c r i t e r i o n  f o r  proceeding t o  the  land a c q u i s i t i o n  requirement 
de te rm ina t i on  i s  t h a t  a d a p t a b i l i t y  t o  f u r t h e r  development be a t  l e a s t  f a i r  t o  
poor and t h a t  t he  p o s s i b i l i t y  o f  expansion e x i s t s .  Th is  c r i t e r i o n  fo rces  the 
i n t e r n a l  development o f  the park be fo re  land a c q u i s i t i o n  i s  a l lowed.  

Note t h a t  parks having a very  low p o s s i b i l i t y  o f  expansion score w i l l  n o t  
be enlarged. The a d a p t a b i l i t y  t o  f u r t h e r  development score c o n s t r a i n t  i s  
reduced as i n t e r n a l  development o f  the park  progresses over  t ime. 

Determinat ion o f  park  f a c i l i t y  requirements i s  o u t l i n e d  i n  F igu re  3. 
I n fo rma t ion  i npu ts  i nc lude  pre-season park  f a c i l i t i e s  i nven to ry  and seasonal 
park l e v e l  o f  use. "Desired" f a c i l i t i e s  a r e  computed us ing  Parks Sect ion 
s p e c i f i e d  standards and i n fo rma t ion  about l e v e l  o f  use. I f  des i red  f a c i l i t y  
l e v e l s  exceed ac tua l  leve ls ,  a f a c i l i t i e s  requirement i s  s p e c i f i e d .  

I n  a d d i t i o n  t o  c a p i t a l  improvement cons iderat ions,  maintenance and r e p a i r  
requirements a re  computed f o r  each park .  Repair  and replacement requirements 
a r e  computed as a f u n c t i o n  o f  t he  pre-season i nven to ry  l e v e l .  Labor requ i re -  
ments a r e  a f u n c t i o n  o f  park  s i z e  and l e v e l  o f  use. 

The second s tep  i n  t he  d e c i s i o n  process invo lves ba lanc ing maintenance 
and c a p i t a l  improvement budgets f o r  t he  e n t i r e  park  system. I f  the park  
system maintenance requ i  rements a r e  g rea te r  than the mai ntenance budget, t he  
l abo r  requirement f o r  t he  park  w i t h  the  lowest l e v e l  o f  use i s  e l im ina ted  
and requirements a r e  again checked aga ins t  t he  budget ( ~ i g u r e  4 ) .  Th is  
process cont inues, e l i m i n a t i n g  park  l abo r  requirements i n  ascending o rde r  o f  
use l e v e l ,  u n t i l  t he  budget i s  balanced. When a balance i s  achieved, t he  
r e p a i r  and replacement requirements of a l l  parks and the  l abo r  requirements o f  
parks n o t  e l im ina ted  a r e  considered maintenance expenditures. 

I n  the case o f  c a p i t a l  improvement i tems, the f a c i l i t i e s  requirement i s  
e l i m i n a t e d  f o r  the lowest use l e v e l  parks, i n  ascending o rde r ,  u n t i l  a balance 
i s  achieved. The remaining park  c a p i t a l  improvement requirements a r e  then 
considered investments. 

Over t ime secondary parks w i l l  r ece i ve  p r o p o r t i o n a t e l y  more o f  t he  
a v a i l a b l e  funds as investment o p p o r t u n i t i e s  d e c l i n e  i n  the more popular  parks. 
Both ba lanc ing processes r e f l e c t  t he  system o f  p r i o r i t i e s  s p e c i f i e d  by the 
Parks Sect ion.  

Model S o l u t i o n  Sequence 

Essen t i a l  elements and l o g i c a l  sequence o f  t he  p u b l i c  outdoor r e c r e a t i o n  
sec to r  model f o r  a two-park case a re  presented i n  F igure 5. The model was 
const ruc ted w i t h  th ree  bas i c  components corresponding t o  the  th ree  s p e c i f i e d  
economic u n i t s .  



FIGURE 3. Facility Addition Requirement Determination Procedure 
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FIGURE 4. Flow Chart of Maintenance Budget Allocation Procedure 



FIGURE 5. Flow Diagram o f  the Two-Park Model 



The f i r s t  s tep  i n  t he  s o l u t i o n  sequence i s  t h e  determinat ion o f  use 
l e v e l s  f o r  Parks 1 and 2, which a re  based on ( I )  socio-economic c h a r a c t e r i s t i c s  
o f  t he  household, (2) d i s tance  t o  and the  qua1 i t y  o f  t he  park,  and (3) d i s tance  
t o  and q u a l i t y  o f  the nearest  a l t e r n a t i v e  park. A household's use o f  Park 1, 
f o r  example, increases w i t h  p r o x i m i t y  t o  Park 1, and w i t h  h ighe r  q u a l i t y  o f  
Park 1,  b u t  decreases w i t h  p r o x i m i t y  t o  Park 2. However, t he  q u a l i t y  o f  Park 2 
may dampen use o f  Park 1 i f ,  over  t ime, q u a l i t y  of Park 2 increases r e l a t i v e  
t o  Park 1 .  Increased q u a l i t y  of an a l t e r n a t i v e  s i t e  overcomes some f r i c t i o n  
r e s u l t i n g  from d i s tance  t o  the s i t e .  

To es t ima te  the  annual man-days use o f  Parks 1 and 2 generated w i t h i n  a 
s p e c i f i e d  d i s tance  zone, the household l e v e l  o f  use va lue by  zone i s  m u l t i p l i e d  
by the corresponding number o f  households i n  t he  zone us ing  the  park.  The 
t o t a l  l e v e l  o f  use o f  the parks i s  then the sum o f  l e v e l s  o f  use by zone, f o r  
each park.  

As i nd i ca ted  i n  F igure 5, l eve l -o f -use  in format ion f o r  p e r i o d  t, p lus  
i n fo rma t ion  on budget l e v e l s  and t - 1  supp ly  c h a r a c t e r i s t i c s  o f  Parks 1 and 2, 
e n t e r  the dec i s ion  process.3 Per iod t maintenance and c a p i t a l  improvement 
funds a r e  a l l o c a t e d  t o  Parks 1 and 2 according t o  the  dec i s ion  r u l e s  a l l uded  
t o  i n  the preceding d iscuss ion.  As a r e s u l t ,  the t - 1  supp ly  c h a r a c t e r i s t i c s  
a r e  updated t o  pe r iod  t. 

For example, investment i n  a c t i v i t y  areas a l t e r s  the  r e c r e a t i o n  p o s s i b i l i t y  
score o f  a park,  investment i n  f a c i l i t i e s  and expendi tures  f o r  maintenance 
a l t e r s  the  f a c i l i t i e s  score, and land a c q u i s i t i o n  investment may lead t o  a 
change i n  t he  s i z e  score o f  a park.  Hence, park  q u a l i t y  i s  a l t e r e d .  A c t i v i t y  
investment tends t o  reduce a p a r k ' s  a d a p t a b i l i t y  t o  f u r t h e r  development score 
w h i l e  land acqui i t i o n  increases t h i s  score and reduces the  p o s s i b i l i t y - o f -  
expansion score.$ Investment i n  f a c i l i t i e s  a l s o  a l t e r s  t h e  i nven to ry  l e v e l  
o f  a park.  

Es t ima t ion  o f  the e f f e c t s  o f  investment and expendi tures  completes one 
c y c l e  o f  the model. Time i s  incremented one year and the t + l  l e v e l s  o f  use 
f o r  Parks 1 and 2 a re  determined. 

By d e f i n i t i o n ,  t he  t+l users o f  parks and r e c r e a t i o n  areas a r e  faced w i t h  
t supply  cond i t i ons  o r ,  s p e c i f i c a l l y ,  t+l household l e v e l  o f  use i s  es t imated 
us ing  t q u a l i t y  i nd i ces  f o r  Parks 1 and 2. The q u a l i t y  v a r i a b l e  thus serves 
as the l i n k  between the investment dec i s ion  process and the  l e v e l  o f  use o f  
parks i n  the system. 

3 ~ u p p l y  c h a r a c t e r i s t i c s  a re  the  number and t o t a l  investment t o  date  i n  se lec ted 
f a c i l i t i e s  ( i nven to ry ) ,  the s i z e  o f  a c t i v i t y  areas w i t h i n  the parks, and the  
q u a l i t y ,  a d a p t a b i l i t y  t o  f u r t h e r  development, and p o s s i b i l i t y  o f  expansion 
scores o f  t he  parks. 

4 ~ h e  major c o n t r o l  element i n  the.nade1 i s  a deduct ive  sco r ing  system, designed 
t o  a l t e r  a l l  scores t o  r e f l e c t  cond i t i ons  a f t e r  investment o r  maintenance 
expenditures. Scores a r e  a l s o  a f u n c t i o n  o f  changes i n  i n t e n s i t y  o f  park  use. 



I n  the next i t e r a t i o n ,  t investment decisions, as r e f l e c t e d  i n  t+l 
Park 1 and 2 leve ls  o f  use, in f luence t+l investment decisions. The c r i t e r i o n  
f o r  a feedback loop i s  met. Other feedback loops e x i s t  i n  t h a t  investment 
a l t e r s  f u t u r e  maintenance requirements and inf luences f u t u r e  investment 
p o s s i b i l i t i e s .  

Summary and Conclusion 

The major emphasis o f  the paper i s  methodological w i t h  a focus on the 
d e f i n i t i o n  o f  a p u b l i c  investment dec is ion process. The basic  park investment 
model i s  viewed as a step toward i d e n t i f y i n g  re levant  dec is ion var iab les.  
The model thus demonstrates one means o f  examining the r e l a t i o n s h i p  between 
the p rov is ion  o f  a serv ice by a p u b l i c  agency and the subsequent leve l  o f  
pub l i c  use o f  these services. 

At  the r i s k  o f  overs impl i fy ing,  the major l i m i t a t i o n s  o f  the park 
investment model are traced t o  data const ra in ts- -a common problem i n  most 
s imulat ion studies. However, a by-product o f  t h i s  research e f f o r t  was a 
recommendation t o  the sponsoring agency concerning the types o f  data t h a t  
should be accumulated t o  f a c i l i t a t e  research o f  the type described. Thus, the 
p o t e n t i a l  development o f  a goal-or iented data systems enhanced the value o f  
the s imulat ion runs as a t o o l  i n  p u b l i c  investment research and planning. 
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