
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


a + as 7 adintee 7 Western Agricultural 
» |Conomics Association. 

f Proceeding 

AGRICULTURAL ECONOMICS ASSOCIATION 

PROCEEDINGS 

I969 

Forty-second Annual Meeting 
July 20, 21, 22, 1969 
Oregon State University 

Corvallis, Oregon  



  

Chapte! 

e hedged 
pot an 

cory, PP: 

> markel 

, Weekly 

t report 
S Depa 

nange fos 

| bly 7 bit 

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

by” 

Garrey Carruthers 

New Mexico State University 

INTRODUCTION 

ree Outdoor Recreation Resources Review Commission, ‘established by Congress, assigned a key role 
8 9 pronal resource development to state governments and in particular to an agency that would serve 

ere an point for outdoor recreation considerations (5, p. 137). The ORRRC suggested that, if states 
intensin discharge their responsibilities as major suppliers of outdoor recreation services, they “‘must clearly 
bast y their current activities” (5, p. 139). However, legislative and appropriating bodies have not, in the 
tour uraged managing agencies to look ahead, and often legislators have not provided the financial 
en “S needed to develop recreation plans. Consequently, recreation planning, in nearly every state, has 

Wseargh and in some states, nonexistent Q, p. 292). Clawson and Knetsch assert “planning and ~ 
‘n outdoor recreation lag far behind current needs” (2, p. 289). 

Mode) omsistent 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, 

9- 
through changes in parameters in the model and the delineation of time paths of key variables 
would be useful for planning purposes (1). — . 

brie The 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 

Unites OWS public outdoor recreation sector, as defined in this study, included the following economic — 
bly. "creationists, the Parks Section of the Iowa Conservation Commission, and the Iowa General Assem- 
of gene, Conservation Commission was selected as the focal point agency because it controls the majority 
leva) ral recreation areas furnished by the state of Iowa, and it participates in both federal and county 
and "lic outdoor recreation programs. All funds used by the Parks Sections for maintenance, operations, 

j al improvement of state parks and recreation areas are appropriated by the Iowa General Assem- 
‘upplemented by Federal grant-in-aid programs (4, p. 163). | | 

open’ “ssential elements and logical sequence of the public outdoor recreation sector. model for a 
Pong : “ase are presented as Figure 1. As indicated, the model was constructed with three basic com- 

“Olresponding to the three specified ‘economic units. 

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

Patke ak Quality Index. The park quality index was the result of a “standard of desirability” rating project of the - 
“Hon (3). Three members of the Parks’ staff independently rated each state park in Iowa with respect to 
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Physical and aesthetic quality, recreation possibilities, size, adequacy of facilities, adaptability to further “evelop. : ment, and possibility of expansion. The score for each of these items, by park, is the average of the Scores assigne 
y the three evaluators. The recreation possibilities score is the sum of the parks recreation activities (swimming, boating, fishing, etc.) scores. Park quality (QS.) is defined as the sum of the park’s physical and aesthetic quality, 

Técreation possibility, size, and facilities scores. | OF | a 

Time Interval. A major premise in describing ‘the actions of and interactions among the specified units is that the investment decision process of the Parks Section exhibits an information-feedback effect. Specifically, invest- 
ment by this public agency in’a particular site will influence the use level of that site and will in turn influence future investment decisions. To identify this effect in the discussion of the two-park model, consider a time interval | 
of one year beginning opening day of the park season and ending the day before the next park season. Implicit in de- ining this time interval is the assumption that site use in a given year t. occurs on facilities available at the end of year tl. This assumption is consistent with the Parks Section practice of scheduling major construction or mainten- “NCe projects for the off season. : | 

The Decision Process. The Parks Section decision process is the pivotal element in the model, re- 
wing information from the recreationists component, utilizing information on park supply characteristics OM within the Parks Section component, and serving as the regulatory mechanism for the flows of Capital improvement and maintenance funds. Decision rules are specified for two categories--maintenance 
“XPenditures and capital improvement investments. Three capital improvement items considered were activity ateas, facilities, and land. The decision process, as specified in the model, involves two steps: 1) the “termination of item expenditure requirements, and 2) the specification of actual levels of investments exn. sPenditures by park. For example, Figure 2 illustrates the process for determining activity area *Penditure requirements. ‘Initially, this process involves a series of decisions relative to considering invest- 
wen tin a park. Criteria for consideration are: 1) park activity areas offer less than a high degree of “Atisfaction to users, as evidenced by the recreation possibility score, 2) the ratio of level of use to rated “apacity (intensity of use) is above a specified minimal level,“ and 3) the park has sufficient undeveloped 
and Within its boundaries for the expansion of activity areas, as evidenced by the parks’ adaptability to 
inet development Score. As indicated, if one of these criteria is_not met the park is not accepted for “stent consideration, hence, the activity requirement for that park is set at zero. 

sip As indicated in Figure 2, if the park is accepted for investment consideration ane acuity The | cet are ‘Omputed: using Parks~Section specified standards and information about park leve O use: a ¢ activity area sizes for the two least satisfactory activities, as evidenced by the cout wore , i 
than Pared with the corresponding “‘desired” activity area sizes. lt the desired  P the lew scare tn this 
case the actual size, it is assumed a deficiency in activity space is the basis of the ml ee “i7e . les 4, C@Pital requirement for expanding the relevant activity area is computed. When the os ‘hat the 
Activit "Or equal to the actual size it is assumed conditions within the activity area are su 

| ita i i i i uted. A similar procedure ls f ‘core is low. Hence, a capital requirement for improving the area is comp p 
fai ©Wed in specifying land and facilities investment opportunities and in determining these requirements. 

k irer Tepai , iliti uted for eac Park, nance requirements for repair and replacement of facilities and for labor, are comp 

> 

budger S€cond step in the decision process involves balancing the ‘maintenance and capital improvement sin S for the. entire park system. If the park system maintenance ‘requirements are Broater ae 
requin once budget, the labor requirement for the park with the lowest level of use i amin e “ 
Ments S are again checked against the budget. This process continues, eliminating pari a om rea a 
aNd te n ascending order of use level, until the budget is balanced. When a balance is schieye , the vp €d mai. ment requirements of all parks and the labor requirements of parks not eliminate are const - 
Nateq penance expenditures. In the case of capital improvement items the facilities requirement is clin 
“aDital the lowest use level parks, in ascending order, until a balance is achieved. The remaining Par 

‘MProvement requirements are then considered investments. Both balancing processes reflect the 
Ptiorities specified by the Parks Section. | 
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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 for year t. These 

‘terminations are based upon information about the household levels of use and participation rates for 
park. As indicated, a households’ park use level is influenced by the socio-economic characteristics of — 
Ousehold, the distance to and the quality of the park, and the distance to and quality of the nearest ative park. Logically, a households’ use of a particular park (e.g., Park 1) will be greater the closer 
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 
ak 1. Increased quality of an alternative site overcomes some friction resulting from distance to the 

Irst 

tern 

they 

Si . - a, «ps ; a the To estimate the annual man-days use of Parks 1 and 2 generated within a specified distance zone, 
Cuschold level of use value by zone is multiplied’ by the corresponding number of households in the 

“one using the park. The total level of use of the parks is then the sum of levels of use, by zone, for Cach park 4 
_ | : | 

supp As indicated in Figure 1, this information, for period t, plus information on budget levels and t-1 
impr Characteristics of Parks 1 and 2 enter the decision process. Period t maintenance and capital 
precede funds are allocated to Parks 1 and 2 according to the decision rules alluded to in the 

ng discussion. As a result the t-1 supply characteristics are altered, i.e., they are updated to period 
ment «e ample, investment in activity areas would alter the recreation possibility score. of a park, invest- 
ment’ IN facilities and expenditures for maintenance alters the facilities score, and land acquisition invest- 

May lead to a change in the size score of a park. Hence, park quality would be altered. Activity | 
tment will tend to reduce a park’s adaptability to further development score while land acquisition 

alter he this score and reduce the possibility of expansion score. Investment in facilities will also. 
One : ‘ inventory level of a park. Estimation of these effects of investment and expenditures completes eterna of the model. Time is incremented one year and the tt+1 levels of use for Parks 1 and 2 are 

r, specin. By definition, the t+1 users of parks and recreation areas are faced with t supply conditions ive, “ ically, t+] household level of use is estimated using t quality indices for Parks | and 2. The quality variable 
ion. 'S the link between the investment decision process and the level of use parks in the system. In the next itera- 
tition ee decisions, as reflected in ttl Park 1 and 2 levels of use, will influence t+] investment decisions. The 
WUiteme Or a feed-back loop is met. Other feed-back loops exist in that investment alters future maintenance re- 

nts and, as noted above, may influence future investment possibilities. 

THE MODEL AS A PLANNING TOOL 

analy basic model was used to analyze 58 parks and recreation areas in Iowa. The first step ‘in. the i iong volved the simultaneous adjustment of the model and generation of a baseline series of project- 
“Use 4, “© model was started using 1962 data. Time series of : 1)level of use, 2)capacity, 3) intensity of 
Oe quality, 5) facilities score, 6) adaptability to further development score, 7) possibility of expansion 
iNVestme Maintenance expenditures, 9) facilities’ investment, 10) activities‘ investment, 11) land acquisition 
Alsg Sumi and 12). total capital improvements for each park were projected to 1980. The results were 
Canacs, Marized | on a park system basis--this summary includes time series of systems: 1) level of use, 2) 
lies >? Capital improvement and maintenance appropriations, 4) facilities, land acquisitions, and activi- i 
196% “estment, and 5) total capital improvement investment. Projected park and system values for 1963 to 
dep, re ‘Ompared to actual values: Scoring system parameters were adjusted until these values, to the 
adjust Possible, closely corresponded. The: baseline series of projections were therefore a by-product of the 

Process, | | So | 

Proje baseline series is, in itself, useful for planning purposes. In addition, the model was used to | 
t) incre © effects of various parameter and model structure changes. These independent changes included: 
Neteasin, facility and activity area standards to reflect initiation of a park improvement program, 2) 
and 3 8 Availability of capital improvement funds to allow more intensive development of existing parks, 
ase, “xtending the basic model to allow for the development of new parks within the system. In each — e em. in °aSeline § Clfects of the proposed changes were evaluated relative to the values of selected variables in the Cries, | Oo | 
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_ CONCLUSIONS 

It is believed the analytical structure, summarized in this paper, provides a unique and realist# 
framework for explaining the relationship among economic units in the public outdoor recreation sect0 

The empirical results, reflecting a normative environment, should serve as’ guidelines for planning an 
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 wit 
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” r 
study and toward developing improved data systems, will enhance the value of simulation as a t0° 
public ‘outdoor recreation investment research. 

- _ FOOTNOTES 

eee the! 
1. Dotted lines with directional indicators represent the flow of information from one component to ° is 

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 OY et 
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: 

(LUA = a + by (GY) - by(D;,) + b3(D 4) + bal JQS8) - bs | 1289) 

LU = 8 # BY) ~ by Dy) +s @ P+ Bg (yO Bs (yO) ° 
where: (LU) = “annual man-days use of Park 1 by household i in distance zone z, time period t, 

LUZ, _ annual man-days use of Park 2 by household i in distance zone z, time period t; 

Y; = all socio-economic variables, 

D = the midpoint of the distance zone around each park, 

z= the distance zone designations (1,2,3,4,5,6), 

D5 = distance from Park 1 to alternative Park 2, 

D = distance from Park 2 to alternative Park l, D i= D 7 for the two-park case, 

QS, = quality index for Park 1 

QS, = quality index for Park 2, 

t = current year, 

t-l = previous, year. 
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Specifi “TZ = pez. wm | | | ee 
eal eilically,  .LUS = PRY * (LUip Oo : ; (3) 

ind re : ee : : pe a 

. [; 7 41912 — ppZ. yz | | a . : 

anning "te: | oe a | | 

nstration ® | PR§ = the number of households in zone z of Park | using Park 1, 

1 of usé | | | | | 
PRS = the number ‘of households in zone zZ of Park 2 using Park 2, ~ 

cularly vil ZF 1, 2,3, 4.5, 6 
f and | a : : | 

{hs lu , = Log 2 yyqy2 | 6 | | Se , - oo 
used 1 "4 trey (LU) + LUG Fee + LU > | | GY 
sa {00 ot me Do, 

| HU 5 = Lu + (LUY, + ...... + Lvs, | _ 6) 
Where. ee | | | - | Oo 

tLU | = level of use, Park 1, 

ont to (LU, = level of use, Park 2, 
This OY oo | | 
ented OY eet Sine of characteristics are the number and total investment to date in selected facilities (inventory), the 
ously : oy Activity areas. within the Parks, and the quality, adaptability to further development, and possibility 

Pansion scores of the parks. — - oo en | 

ret acy oot control element in the model is a deductive scoring system, designed to alter all scores to 
the}, oNditions. after investment or maintenance expenditures. Scores are also a function of changes in 

“vel of park use. oO | | - gol , | 
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