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SIMULATION OF THE PUBLIC OUTDOOR RECREATION SECTOR:
A TOOL FOR STATEWIDE RECREATION PLANNING

by

Garrey Carruthers
New Mexico State University

INTRODUCTION

recThe.Outdoor Recreation Resources Review Commission, established by Cong;ess, assigned a key role
. ;eatlonal resource development to state governments and in particular to an agency that wou.ld serve
re tOCal' point for outdoor recreation confzideration.s (5, p. 137). The ORRRC s.uggested that, if states
imensit? dlscharge their responsibilities as major suppliers 9f outdoor recreat10‘n services, they “must (.:learly
past Y their current activities” (5, p. 139). However, legislative and appropriating bodles. have not,. in the
,eSOLré:“COUKaged managing agencies to look ahead, and often legislators have not provided the financial
en ‘:3 needed to ‘develop recreation plans. Consequently, recreation planning, in nearly every st.ate, has
reSearche?k’ and in some states, nonexistent (2, p. 292). Clawson and Knetsch assert ‘“planning and
N outdoor recreation lag far behind current needs” (2, p. 289).

modeICOT}llSliStent with these views, the primary objective of an Iowa State University study was to design a
Which;: , .

L. incorporated and explained the relationship among economic units concerned with public out-

door recreation, and,

through changes in parameters in the model and the delineation of time paths of key variables,.
would be useful for planning purposes (1).

brig Tbe first section of this paper is a discussion of model design (objective 1), the second section is a
SCussion of the application of the model in statewide recreation planning (objective 2).

A MODEL OF ‘IOWA;S PUBLIC OUTDOOR RECREATION SECTOR

units_IOWa’s public outdoor recreation sector, as defined in this study, included the following economic

by, - 'Creationists, the Parks Section of the Iowa Conservation Commission, and the Iowa General Assem-

of genee Conservation Commission was selected as the focal point agency because it controls the majority

le\'el ral. Tecreation areas furnished by the state of Iowa, and it participates in both federal and county

ang cau~ lic _OUtdoor recreation programs. All funds used by the Parks Sections for maintenance, operations,

bly a Pita] Improvement of state parks and recreation areas are appropriated by the Iowa General Assem-
Supplemented by Federal grant-in-aid programs (4, p. 163).

T . . .
tWQ‘p rhe essential elements and logical sequence of the public outdoor recreation sector model for a
Pope ; case are presented as Figure 1. As indicated, the model was constructed with three basic com-
Corresponding to the three specified ‘economic units.

ingq The logical sequence of the model will be more apparent after explanation of three features: the park quality
» the relevant time interval, and the Parks Section decision process.

P . .
Parks Zrk Quality Index. The park quality index was the result of a “standard of desirability” rating project of the

¢tion (3). Three members of the Parks’ staff independently rated each state park in Iowa with respect to
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Figure 1. Flow diagram of the two-park model
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Physical ang aesthetic quality, recreation possibilities, size, adequacy of facilities, adaptability to further develop(i :
ment, and possibility of expansion. The score for each of these items, by park, is the averege of t.he scores ?SSlgfle
Y the three evaluators. The recreation possibilities score is the sum of the parks recrea.tlon activities (ewmm{ng,
Oating, fishing, etc.) scores. Park quality (QS.) is defined as the sum of the park’s phys:cal and aesthetic quality,
Tecreation possibility, size, and facilities scores. R .

Time Interval. A major premise in describing the actions of and interactions among 'the“sp'ecified units.1s that
the investment decision process of the Parks Section exhibits an information-feedbaek effect. Spemﬁcally, invest-
Tent by this public agency in a particular site will influence the use level of that site and wﬂhl‘m tufn m'fluence
future investment decisions. To identify this effect in the discussion of the two-park model, consider a tlme }njterval
of one year beginning opening day of the park season and ending the day before the next park season. Implicit in de-
Ming thig time interval is the assumption that site use in a given year t occurs on facilities available at the end of

Year t, Thig assumption is consistent with the Parks Section practice of scheduling major construction or mainten-
ance projects for the off season.

The Decision Process. The Parks Section decision process is the pivotal element in the model', re-
ceiving information from the recreationists component, utilizing information on park' supply characteristics
fom Within the Parks Section component, and serving as the regulatory mechanism for. the .ﬂows of
Capita] improvement and maintenance funds. Decision rules are specified for two categones--mamtener}ce
expendjtmes and capital improvement investments. Three capital improvement items considered were activity
Areas, facﬂities, and land. The decision process, as specified in the model, involves two stePs: 1) the
etem‘i“ation of item expenditure requirements, and 2) the specification of actual le\{ele of m.vestments

€xpenditureg by park’. For example, Figure 2 illustrates the proeess er (’letermmmg'act.lvny' area
“*Penditure requirements. -Initially, this process involves a series of decisions relative -to consedermg invest-
me‘n tin q park. Criteria for consideration are: 1) park activity areas offer less than a high degree of
“lisfaction to users, as evidenced by the recreation possibilit% score, 2) the ratio of level of use to rated
°3pacity (intensity c;f use) is above a specified minimal level,” and 3) the park has sufficient undeYeloped
ind Vithin its boundaries for the expansion of activity areas, as evidenced by the parks’ adaptability to
if:rther deVelOpment score. As indicated, if one of these criteria is not met the park is not accepted for
Yestment Consideration, hence, the activity requirement for that park is set at zero. ‘ ‘

. As indicateq in Figure 2, if the park is accepted for investment consideratioq “desired” activity area
alcztes are computed- using Parks~Section specified standards and information about park level of use. The
Ua]

¢ aCtivity area sizes for the two least satisfactory activities, as evidenced by»tl?e z%cti.vity scores, are
t}?mpared With the corresponding ““desired” activity area sizes. If the desired size is significantly greater
an th

Cag € actual size, it is assumed a deficiency in activity. space ie the basis of the lc;lw cslco‘re.d In‘zéh;:
® Capital requirement for expanding the relevant activity area is comput'eel. When the esgethsxt o
ctiy; n or €qual to the actual size it is assumed conditiops within the activity area are ?luc aedure
is folt Score is low, Hence, a capital requirement for improvmg. Fhe area.ls compu‘te‘d. Ah51m ar Rr(;c dure
Maint Wed ip specifying land and facilities investment‘ opport}l‘m‘tles and in detl:.rmlmng t eseu;zgu?ormeacﬂ
Park.e ance Tequirements for repair and replacement of facilities and for la or, are comp

byg eThe Second step in the decision process involves ba]ancipg the mainte{lance and capital lmpiﬁvemcte}rll;
airgnts Or the . entire park system. If the park system maintenance requirements are .gree;.ter. tag’ ne
requl_renance budget, the labor requirement  for the park with the lewest leyel‘ of‘ use is ellr;nna e ee-
entse. nts are again checked against the budget. This process continues, ehmmatnTg p.a‘r;k 'Z orh req;u{riir
ang reln ascending order of use level, until the budget is balanced. When a balance 1‘s echleve , the r'g
e, Pacemen requirements of all parks and the labor requirements of parks n'o.t'ehmmaeed are eons;. er-
“&tedalntenmce expenditures. In the case of capital improvement items the facx!ltles requxremen't is elm;(-
Cpity) ' the lowest use level parks, in ascending order, until a balance is achxeved. The remablr;‘llngt p;ifrle
SYStem mlp“)"ement requirements are then considered investments. Both balancing processes reflec
Priorities specified by the Parks Section.




h Loop by Park (j)
1

v v ¥
t-1 Recreation Possibility t-1 Inventory j ¢ Level of Use j
Score j
¥
[ comeut ;—-—Wf’l/
‘Compute t Intensity of Use j l !
Is¢-1 Recreation
Possibility Score Yes L
j<1s ya ;
No No / Is  Intensity of Use j
’ > Standard Intensity of
Use
Yes
~ No Is Adaptability to
J Further Development
Score j > 1
Yes

Compute ""Desired"

Activity Areas

Select Least Satisfactory

> Activity Area (i)

0 < Activity Score jj < 2

Is "Desired" Activity Area jj >

t-1 Activity Area jj

Select Second
Activity Area

No

Yes

Compute Activity
Expansion Requirement ij

Compute Activity Improv
Requirement ij

\ A

t Activity Requirement = 0

t Activity Requirement =
Requirements for 2 Least
Satisfactory Activity Areas

Figure 2. Flow Chart of Activity Requirement Determination Procedure
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Model Solution Sequence. Referring back to Figure 1, the flow diagram of the two-park model, the
Step in the solution sequence is the determination of use levels for Parks 1 and 2 f'or year t. These
Clerminations are based upon .information about the household levels of use and participation rates for |
fach park. As indicated, a households’ park use level is influenced by the socio-economic characteristics of
the hoUSGhold, the distance to and the quality of the park, and the distance to and quality of the nearest
ternative park. Logically, a houscholds’ use of a particular park (e.g., Park 1) will be greater the closer
%y live to the park, the higher the quality of Park 1, and the greater the distance to Park 2. However,
® Quality of Park 2 may dampen use of Park ‘1 if, over time, quality of Park 2 increases relative to
.ark L. Increased quality of an alternative site overcomes some friction resulting from distance to the
ite.3 To estimate the annual man-days use of Parks 1 and 2 generated within a specified distance zone,
the household level of use value by zone is multiplied by the corresponding number of households in the

tone using the park. The total level of use of the parks is then the sum of levels of use, by zone, for
fach park 4 '

irst

As indicated in Figure 1, this information, for period t, plus information on budget levels and t-1
upply characteristics of Parks 1 and 2 enter the decision process.” Period t maintenance and capital
mp 'OVement funds are allocated to Parks 1 and 2 according to the decision rules alluded to in the
Pfeceding discussion. As a result the t-1 supply characteristics are altered, i.e., they are updated to period
OF example, investment in activity areas would alter the recreation possibility score . of a park, invest-
tin facilities ‘and expenditures for maintenance alters the facilities score, and land acquisition invest-
ent May lead to a change in the size score of a park. Hence, park quality would be altered. Activity
m.veStmem will tend to reduce a park’s adaptability to further development score while land acquisition
Wil increase this score and reduce the possibility of expansion score.® Investment in facilities will also
Ser the inventory level of a park. Estimation of these effects of investment and expenditures completes
¢ cycle of the model. Time is incremented one year and the t+1 levels of use for Parks 1 and 2 are
o €mineq By definition, the t+1 users of parks and recreation areas are faced with t supply .condit.ions
N *Pecifically, t+] household level of use is estimated using t quality indices for Parks 1 and 2. The quality variable
tir & as the link between the investment decision process and the level of use parks in the.system. In the .n‘ext itera-
it ’,t NVestment decisions, as reflected in t+1 Park 1 and 2 levels of use, will influence t+] investment dgcnslons. The
ron for 4 feed-back loop is met. Other feed-back loops exist in that investment alters future maintenance re-
qu”eme"ts and, as noted above, may influence future investment possibilities.

Mep

THE MODEL AS A PLANNING TOOL
any The: basic model was used to analyze 58 parks and recreation areas in Jowa. T.he ﬁrsf step ~in~the
i(,nsySls 'volved the simultaneous adjustment of the model and generation of a baselm_e serles.of project-
e 4 ¢ Model was started using 1962 data. Time series of : 1)level of use, 2)capac.g/t?/., 3) mtensnyhof
Sco;e Quality, 5) facilities score, 6) adaptability to further developl'n?r}t ‘sc.ore, 7) possibility of expansion
i“"est’ Maintenance expenditures, 9) facilities’ investment, 10) act1V1t1e§ investment, 11) land acquisition
Ment, ang 12) total capital improvements for each park were projected to 1980. The results were
Capyg MMmarized on 2 park system basis--this summary includes time series of systems: 1) level of use, '2)
’ capital improvement and maintenance appropriations, 4) facilities, land acquisitions, and activi-
1967 Vestmem’ and 5) total capital improvement investment. Projected park‘ and sy‘stc‘em values for 1963 to
deg, Were compared to actual values. Scoring system parameters were adjusted until these values, to the

Ujygy Possible, closely corresponded. The- baseline series of projections were therefore a by-product of the
Process. :

Drojec'trhe baseline series is, in itself, useful for planning purposes. In addi.tion, the model was.used t(.)
_1) ingy € effects of various parameter and model structure (fh.an'ges. These mdependent changes included:
'ncreasi;e,asmg facility and activity area standards to reflect initiation of a park improvement program, 2)
g 5 & availability of capital improvement funds to allow more intensive development of existing parks,
Cage e’“ending the basic model to allow for the development of new parks within the system. In' each
baSelinee effects of the proposed changes were evaluated relative to the values of selected variables in the

Series,




CON CLUSIONS

It is beheved the analytical structure, summarized in this paper, prov1des a unique and realis’
framework for explaining the relationship among economic units in the public outdoor recreation secto"
The empirical results, reflecting a normative environment, should serve as guidelines for planning o
decision making by the subject agency. The major result of the study, however, was the demonstratio®’
a means for examining the relationship between the provision of a public service and the level of us®
this service. :

Undoubtedly, there is room for improvement in.the model formulation: procedures, particularly wi
respect to specifying decision rules. As is the case in most simulations, there is a great need for moré &
better data. Additional research, directed toward the refinement of procedures and techniques used I“t
study and toward developing improved data systems, will enhance the value of simulation as a tool *
public outdoor ‘recreation investment research.

FOOTNOTES

{
1. Dotted lines with directional indicators represent the flow of information from one component t0 Othis
components. Solid lines trace the flow of information from the source to utilizing units. This flo
regulated by decisions of the Parks Section of the Commission. The decision process is represented byetef
symbol X. Circles in the flow charts are auxiliary variables, the value of each being exogenously
mined.

2. - Level of use and capacity are both stated in man-days use.

3. The forms of the household level of use equations for Parks 1 and 2 would be as follows:

(L5 = 3 % by () - by(Dy) + b(D §) + b,(05) - b5 (,05,) y
(L% = 5+ by (¥) - by () + b3 © ) + by (,10) - bs (105 ¢
where: tLUizl = annual man-days use of Park 1 by household i< in distance zone z, time period t,
LU12 = annual man-days use of Park 2 by household i in dist‘ance;zone z, time period t,
Yi = all socio-economié variables,
D( = the midpoint of the distance zone around each park,
z = the distance zone designations (1,2,3,4,5,6),
Dé = distance from Park 1 to alternative Park 2,
D ; = distance from Park 2 to alternative Park 1, D 1= D 2 for the two-park case,
QSl = quality index for Park 1,

Q32 = quality index for Park 2,

t =  current year,

tl = previous, year.
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pecxﬁcﬂuy‘ tLUZ

= pRZ - z ‘ \

o 1= PRy (LU | €)

nd red ‘
. = Z . y .

tion sec;‘r’1 W tLU'Z2 = PRE tLUiLZ’ - (4)
anning tre: '
nstratio?’ PR? = the number of households in zone z of Park 1 using Park 1,
1 of us

PR% = the number of households in zone z of Park 2 using Park 2,

ularly W 2=1,2,3,4.56
I g
r more &
wsed in U= ol e Lud e + LUY, (5)
i d . .
s a 100 W, =yl 2 6
t 2~ tLU2 + tLU.Z + ... + tLU. ) ’ (6)
Whey R
LU .1 = level of use, Park 1,
ent t0O Othis _ {LU 2 = level of use, Park 2,
This 9%, % Supy .
onted bY o Sizep'\{ characteristics are the number and total investment to date in selected facilities (inventory), the
1ously g ‘ “‘exm dctivity areas. within the Parks, and the quality, adaptability to further development, and possibility
‘ Ransion scores of the parks.
. Tlle . .
;ene::“]“f control element in the model is a deductive scoring system, designed to alter all scores to
the onditions - after investment or maintenance cxpenditures. Scores are also a function of changes in
€vel of park use.
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