INFORMATION TO USERS

This material was produced from a microfilm copy of the original document. While
the most advanced technological means to photograph and reproduce this document
have been used, the quality is heavily dependent upon the quality of the original
submitted.

The following explanation of techniques is provided to help you understand
markings or patterns which may appear on this reproduction.

1.

The sign or “target” for pages apparently lacking frou the document
photographed is ‘‘Missing Page(s)’’. If it was possible to obtain the missing
page(s) or section, they are spliced into the film along with adjacent pages.
This may have necessitated cutting thru an image and duplicating adjacent
pages to insure you complete continuity.

. When an image on the film is obliterated with a large round black mark, it

is an indication that the photographer suspected that the copy may have
moved during exposure and thus cause a blurred image. You will find a
good image of the page in the adjacent frame.

.When a map, drawing or chart, etc., was part of the material being

photographed the photographer followed a definite method in
‘“sectioning”” the material. It is customary to begin photoing at the upper
left hand corner of a large sheet and to continue photoing from left to
right in equal sections with a small overlap. If necessary, sectioning is
continued again — baginning below the first row and continuing on until
complete.

. The majority of users indicate that the textual content is of greatest value,

however, a somewhat higher quality reproduction could be made from
“‘photographs” if essential to the understanding of the dissertation. Silver
prints of ‘‘photographs’” may be ordered at additional charge by writing
the Order Department, giving the catalog number, title, author and
specific pages you wish reproduced.

. PLEASE NOTE: Some pages may have indistinct print. Filmed as

received.

Xerox University Microfilms

300 North Zeeb Road
Ann Arbor, Michigan 48108



AR

74-12,451

SUBLETTE, Werner Johann, 1942-

DEMAND FOR AND VALUE OF OUTDOOR RECREATION
IN THE SALT-VERDE BASIN OF ARIZONA.

The University of Arizona, Ph.D., 1974
Economics, general

University Microfilms, A XEROX Company , Ann Arbor, Michigan

THIS DISSERTATION HAS BEEN MICROFILMED EXACTLY AS RECEIVED.



DEMAND FOR AND VALUE OF OUTDOOR RECREATION
IN THE SALT-VERDE BASIN OF ARIZONA

by

Werner Johann Sublette

A Dissertation Submitted to the Faculty of the
DEPARTMENT OF ECONOMICS

In Partial Fulfillment of the Requirements
For the Degree of

DOCTOR OF PHILOSOPHY
In the Graduate College
THE UNIVERSITY OF ARIZONA

1974



THE UNIVERSITY OF ARIZOMNA

GRADUATE COLLEGE

I hereby recommend that this dissertation prepared under my

direction by __Werner Johann Sublette

entitled Demand for and Value of Outdoor Recreation in the

Salt-Verde Basin of Arizona

be accepted as fulfilling the dissertation requirement of the

degree of _Doctor of Philosophy

L A /T

Dissertation Director Date

After inspection of the final copy of the dissertation, the
following memvers of the Final Examination Committee concur in

its approval and recommend its acceptance:*

lkébﬁhnd7; C§/j szauﬂ? ;142 4’224g= / 5; 2 5
_@Mv\-a/wz— G{M _&&m@f\/ 9\0_}/?73

“This approval and acceptance is contingent on the candidate's
adequate performance and defense of this dissertation at the
final oral examination. The inclusion of this sheet bound into
the library copy of the dissertation is evidence of satisfactory
performance at the final examination.



STATEMENT BY AUTHOR

This dissertation has been submitted in partial fulfillment of
requirements for an advanced degree at The University of Arizona and
is deposited in the University Library to be made available to bor-
rowers under rules of the Library.

Brief quotations from this dissertation are allowable without
special permission, provided that accurate acknowledgment of source
is made. Requests for permission for extended quotation from or re-
production of this manuscript in whole or in part may be granted by
the head of the major department or the Dean of the Graduate College
when in his judgment the proposed use of the material is in the in-
terests of scholarship. In all other instances, however, permission
must be obtained from the author. '

SIGNED: éz_)_a%& 4:‘%&%—/



ACKNOWLEDGMENTS

A sincere debt of gratitude is extended to Professor William E.
Martin, who provided continuous counsel and guidance throughout the
preparation of this dissertation. For the friendship and companionship
that Bill provided during crucial times, there is no recompense.

Appreciation is extended to Drs. Bernard Herber and Harry Ayer
for their contributions as members of the thesis committee, and to Drs.
David King and Arthur Smith who gave valuable assistance and advice con-
cerning this work.

The valuable programming assistance and encouragement provided
by Karen Carroll have been much appreciated. To Mike Osburn, for his
technical assistance in the preparation of graphs and maps and for being
the friend that he is, a very special thanks.

1 owe much to Donna Moore, who so diligently typed innumerable
rough drafts of this thesis, and‘to Paula Tripp, who worked speedily and
competently in typing the final copy of the manuscript.

The author wishes to express his appreciation to the U.S. Forest
éervice for their financial support in making this study possible, and
to Paul 0'Connell of the Rocky Mountain Forest and Range Experiment
Station for his assistance in preparing the groundworks for this study.

To my parents I owe a.special debt of gratitude for the sacri-
fices they made and for setting high goals and achievements, sometimes
beyond my reach, but nevertheless, they were the foundations that led to
the culmination of this lifelong dream that both they and I shared.

111



iv
My greatest debt is to my wife, Karen, and children, Simone and
Jason, for the many sacrifices they had to endure, for the many days and
nights they were without a husband and father and for bearing with me
and never losing faith and love during times when the future was very
bleak. For these reasons and many more, I dedicate this work to them.
To all of the above who have given so unselfishly of their time

and talents, I extend a personal thank you.



TABLE OF CONTENTS

Page
LISTOF TABLES . . « « + « v ¢« « o & e e e e e e e e e e e e viti
LIST OF ILLUSTRATIONS . . . . . « o « & v e e s e e e e e e xiii
ABSTRACT . & ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o s o o & = C e e e e e e e e e e e xiv

CHAPTER
I [ ] INTRODUCTION L ] L ] L] ] [ ] L ] L ] L] L ] L) [ ] [ ] [ ] [ ] ] L ] 1 ] L ] [ 3 L ] L] . L ] ]

Research Objective . « ¢« ¢« ¢« ¢ ¢ ¢ ¢ ¢ o o o o o o« & & 3

I1. THEORETICAL FRAMEWORK AND REVIEW OF APPLIED RESEARCH
ON THE DEMAND FOR AND VALUE OF OUTDOOR RECREATION . . . 7

Demand « « ¢ « ¢ ¢ ¢ ¢ o ¢ o o o o 7
Elements of Recreation Demand . . . . . o e 9
Applied Research in Recreation Demand and Value . e 12
Demand Estimation .« « « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o 12
Va'lue ESt'imat'iOn..... ¢ & & & & » & 8 ° & s 23

III.  RESEARCH METHODS AND PROCEDURES . v v o v v o o o o s o o 32

Selection of Study Sites Within the Salt-

Verde Basin . . . ... . .. c s s st s e s e e s 32
Data Collection . . .. . . .. .. . e 34
Questionnaire Design and Response of Recreators . e 38
Definition of Variables Necessary in Constructing

the Demand Curve . . . ¢« ¢ ¢ ¢ ¢ o o o s s o o o o s 4

The Quantity Variable . . . . « ¢ v ¢ ¢ o ¢ ¢ o & 42
The Price Variable . . . . . . .. . o 43
Methods for Estimating the Number of Households

at a Site and the Response Rate . . ... . .. . . 45
Traffic Counters . . « « ¢ « o o o o ¢« o o o o o & 45
Visual Counts . . ¢ c ¢ ¢ ¢ ¢ e o o o o e o s s » 46
RIMDouble Sample « « ¢« ¢ ¢ ¢ ¢ o s ¢ o o ¢ o o 47
Converting Visits to Households C e e e e e e 47

The Statistical and Mathematical Models C v e e s e s 48

v



TABLE OF CONTENTS--Continued

IV.  DESCRIPTION AND CHARACTERISTICS OF THE REPRESENTATIVE

SITES AND THEIR VISITING HOUSEHOLDS .

Luna Lake . . ¢ . « . .
Black Canyon Lake . . .
Knoll Lake . . . . . .
Horsethief Basin . . .

Brushy Basin-Four Peaks .

Summary . . . e o ¢ o s

V.  GROSS HOUSEHOLD EXPENDITURES

Luna Lake . . « « . « .« & . . .
Black Canyon Lake C e e e e e e s .

Knoll Lake . . . . . .
Horsethief Basin

Brushy Basin-Four Eeak; .

Summary of Variable Expenditures . . .

VI. ESTIMATION OF NET ECONOMIC VALUE FOR OUTDOOR

RECREATION AT THE SELECTED SITES

Statistical Demand Curve for Luna Lake
Net Economic Values for Luna Lake . . . . . . .
Statistical Demand Curve for Black Canyon
Net Economic Values for Black Canyon Lake .

Statistical Demand Curve for Knoll Lake .

Net Economic Values for Knoll Lake . . . .

L] L] . L] . . *

-« o o o e

L ] . L] L] L] * L]

Lake : : :

Statistical Demand Curve for Horsethief Bas1n : . : : .
Net Economic Values for Horsethief Basin
Brushy Basin-Four Peaks .

VII.  SUMMARY AND CONCLUSIONS . .

® s e & b & e o ®

Aggregate Values for the Entire Basin . .

Conclusion . . . . ..

APPENDIX A: DATA COLLECTION MATERIAL

Cover Letter and Site Information for Luna Lake . .

Questionnaire . . . .
Site Information for Other Site

L . L] . . .

vi

Page

57

57
60
64
68
71
76

81
90
99
105
115
125

127

134
138
142
144
146
149
153
155
156

167
172
176
178

179
193



vii
TABLE OF CONTENTS--Continued

Page
Follow-up Letter . . . . . « + ¢ ¢ ¢« ¢ o c e e e e s e e e 197
Brief Description of Quest1onna1re e e 4 s s s e s e e e s e 198
APPENDIX B: MAPS AND KEYS TO PLACES OF ORIGIN . . . . . . . . 201
APPENDIX C: CLASSIFICATIONS OF SITES AND TABLES FOR

VALUING THE TOTAL BASIN . . . . . « ¢+ ¢« ¢ ¢ o o« o & . 207

APPENDIX D: VISITOR RESPONSE TO COMPONENTS OF THE WHOLE
RECREATION EXPERIENCE . . . ¢ ¢ v v o ¢ ¢ ¢« « . .. 215

LITERATURE CITED o ¢ o ¢ ¢ o s o o o o o s s o s s o o o s o s+ o 222



Table

]0.

]].

]2.

]3.

]4.

LIST OF TABLES

Prices and Quantities for Statistical Demand
(Hypothetical) « v ¢« v ¢« ¢ ¢« v ¢ o v o et ee e

Values for Total Quant1 ty of Visi ts and Added Costs

(Hypothetical) . v e e et e s e e e s e e e

Summary of Response to Questionnaires, by Sites . . . ..

Number of Households at Selected Recreation Sites
During 1972 Using Different Estimating Techniques.

and the Resulting Response Rate . . . . « ¢ ¢ ¢ ¢« s ¢ &« &

Socioeconomic Characteristics of Households Visiting

Luna Lake, 1972 . . & & ¢ v 4 ¢ 4 4 e o o s .« e s e e e

Socioeconomic Characteristics of Households Visiting
Black Canyon Lake, 1972 . . . . v . ¢ v v o o ¢ o o

Socioeconomic Characteristics of Households Visiting
Kn°] ] Lake ] ]972 L] [ 3 L ] L ] L] L] * L] [ ] . L] L] L] [ ] L] L] L ] L] .

Socioeconomic Characteristics of Households Visiting

Horsethief Basin, 1972 . . . ¢« ¢ ¢ ¢« ¢ ¢ ¢ ¢« s o s o o &

Socioeconomic Characteristics of Households Visiting
Brushy Basin-Four Peaks, 1972 . . . . . . c e e e e

Summary of Characteristics of the Selected Representative
Si tes ® . L] L] L] L] L] [ ] L] L] L] L] L] L] L ] * L] L] L] L] L] L] L] L]

Summary of Socioeconomic Characteristics of Households
Visiting the Selected Representative Sites, 1972 . . .

Total Variable Expenditures by Type of Expenditure -
Luna Lake ] ]972 [ ] L ] L] . [ ] L ] L ] L ] L] L[] L ] . L) L ] . L] L] . .

Household Variable Expenditures by Income Groups -
Luna Lake' ]972 . . L] [ ] L] L] . [ ] L] . L] L] ] L] * L] L] . L]

Trips and Days of Recreation Taken by Households in
Relation to Household Income Level - Luna Lake, 1972

viii

Page
15
15
39
49
58
62
66
69

‘74
77
78 |
82

83



ix
LIST OF TABLES--Continued
Table - Page

15. Household Variable Expenditures by Place of Residence -
Luna Lake ]972 L] * L 2 . L ] L] . L] L] [ ] L] L] . [ ] [ ] L] L] * L] L ] [ ] 86

16. Household Variable Expenditures by Number of Trips Taken
to Site Per Year - Luna Lake, 1972 . . . . . . . ¢ . ¢ . . 88

17. Household Variable Expenditures by Number of Days Taken
at Site Per Year - Luna Lake, 1972 . . . « + « ¢ ¢ ¢ o « . 89

18. Total Variable Expenditures by Type of Expenditure -
Black Canyon Lake, 1972 . . . . . . c e et e s e e e 9N

19. Household Variable Expenditures by Income Groups -
Black Canyon Lake, 1972 . . ¢ ¢ v v ¢ ¢ ¢ ¢ s o ¢ o o s o 92

20. Trips and Days of Recreation Taken by Households in
Relation to Household Income Level - Black Canyon
Lake' ]972 L] L[ ] L ] L] L] L] L] L ] L] L2 L] * . L ] L] L ] L] [] L] L] L ] . . [ ] 93

21. Household Variable Expenditures by Place of Residence -
Black Canyon Lake, 1972 . .. . . .. c 4 st e e s e e e 95

22. Household Variable Expenditures by Number of Trips Taken to
Site Per Year - Black Canyon Lake, 1972 .. .. . ..« . . 97

23. Household Variable Expenditures by Number of Days at
Site Per Year - Black Canyon Lake, 1972 . . .. .. ... 98

24. Total Variable Expenditures by Type of Expenditure - A
KnO]] Lake’ ]972 L] L] L] L] » . L] * [ ] L] L . L] L[] . L] L] L ] L] L L] ]00

25. Household Variable Expenditures by Income Groups -
Knoll Lake, 1972 . . ¢« ¢ ¢« ¢« ¢« o ¢ ¢ « & P 1)

26. Trips and Days of Recreation Taken by Households in
Relation to Household Income Level - Knoll Lake, 1972 . . 102

27. Household Variable Expenditures by Place of Residence -
Kno]l Lake’ ]972 s & e & 3 s ° . L) . L[] . L ] L[] . L ] [ ] '. L ] [ ] L] ]03

28. Household Variable Expenditures by Number of Trips
Taken to Site Per Year - Knoll Lake, 1972 . .. ... .. 106

29. Household Variable Expenditures by Number of Days
Taken at Site Per Year - Knoll Lake, 1972 . . ... . . . 107



LIST OF TABLES--Continued
Table Page

30. Total Variable Expenditures by Type of Expenditure -
Horsethief Basin, 1972 . . ¢« ¢« ¢« ¢« ¢« ¢ ¢ + o « & e+« o« 108

31. Household Variable Expenditures by Income Groups -
Horsethief Basin, 1972 . . . . . ¢« ¢« ¢« ¢ ¢ ¢ ¢ s o« ¢« « « « 110

32. Trips and Days of Recreation Taken by Households in
Relation to Household Income Level - Horsethief
BaSin, ]972 L[ ] L) . L ] L ] . . . . L ] [ ] . L] L] L[ ] L] [ ] L] L ] [ ] L] L ] L ] ]]1

33. Household Variable Expenditures by Place of Residence -
Horsethief Basin, 1972 . . . « . « . . . S ] 4

34. Household Variable Expenditures by Number of Trips Taken
to Site Per Year - Horsethief Basin, 1972 . ... . ... 114

35. Household Variable Expenditures by Number of Days at
Site Per Year - Horsethief Basin, 1972 . . + « ¢« « ¢« « + & 116

36. Total Variable Expenditures by Type of Expenditure -
Brushy Basin-Four Peaks, 1972 . . ¢« « ¢« ¢ ¢ ¢« s ¢ ¢ o « o 117

37. Household Variable Expenditures by Income Groups -
BrUShy BaS'iﬂ'FOUY‘ PeakS. 1972 e 8 s & & e 0 6 & s o s o . ]]8

38. Trips and Days of Recreation Taken by Households in
Relation to Household Income Level - Brushy Basin-
Four Peaks, 1972 . . . . . . B A )

39. Household Variable Expenditures by Place of Residence,
BrUShy BaSin-FOUP PeakS. ]972 e ¢ o & s 8 e v o * o ¢ o @ 12]

40. Household Variable Expenditures by Number of Trips Taken
to Site Per Year - Brushy Basin-Four Peaks, 1972 . . . . . 123

41. Household Variable Expenditures by Number of Days Taken
at Site Per Year - Brushy Basin-Four Peaks, 1972 . . . . . 124

42, Variables Included in the Demand Equations . . . . . . . . . 129

43. Regression Results of Various Forms of Statistical
Demand Equations - Luna Lake . « « + ¢« ¢« ¢ ¢« ¢ ¢« ¢ v+ o . 135

44, Estimates of Net Economic Value Using Different
Equation Forms - Luna Lake, 1972 . . . . « « « ¢« ¢ ¢« + « o 139



x1
LIST OF TABLES--Continued
Table Page

45. Estimates of Resource Values for Luna Lake at
Alternative Added Costs, 1972 . . . . . . O 1Y

46. Regression Results of Various Forms of Statistical
Demand Equations - Black Canyon Lake . . . . .. ... . 143

47. Estimates of Net Economic Value Using Different
Equation Forms - Black Canyon Lake, 1972 . . .. ... . 145

48. Estimates of Resource Values for Black Canyon Lake at
Alternative Added Costs, 1972 . . . ¢« ¢ ¢« ¢ ¢ ¢ o o o o & 147

49, Regression Results of Various Forms of Statistical
Demand Equations - KI’IO]] Lake e 6 o & 8 ® 8 e 8 e » & & @ ]48

50. Estimates of Net Economic Value Using Different .
Equation Forms - Knoll Lake, 1972 . . . . . . « . . « « » 18]

51. Estimates of Resource Values for Knoll Lake at
Alternative Added Costs, 1972 . . . . « « . . . P 1Y

52. Regression Results of Various Forms of Statistical
Demand Equations - Horsethief Basin . . . . . . . . .. . 154

53. Estimates of Resource Values for Horsethief Basin at
Alternative Added Costs, 1972 . ¢« « & « & ¢ & & « o« s o o« 157

54. Regression Results of Various Forms of Statistical
Demand Equations - Brushy Basin-Four Peaks . . . . . .« . 158

55. Schedule of Willingness to Pay and Associated Number of
Days Taken by Households at Brushy Basin-Four Peaks,
]972 [ ] [ ] L] L ] L] L ) . [ ] . L] L] L[ ] [ ] L ] L] L] L] L] L] L] L] L] L] L] . L] ]63

56. Estimates of Resource Values for Brushy Basin-Four
Peaks at Alternative Added Costs, 1972 . . . .. .. . . 166

57. Nondiscriminating Monopolist and Consumer Surplus Values
Compared to Total Variable Expenditures Incurred by
Households at the Selected Sites, 1972 . . . . . « . . . 171

58. Comparison by Sources of Total Value Estimates for the
Sa]t"verde BaS'in. ]972 © o 8 s & * & * B e & e & s o e o ]74

59. Key to Counties of Origin of Households in the State
Of Arizona . . . ¢ ¢ ¢ o ¢ o o o o s o o s o s s s oo o 202



Table

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

n.

LIST OF TABLES--Continued

Key to Places of Origin of Households in Maricopa
Co unty L] L] L ] [ ] [ ] - L] . . L ] L ] . L[] L] L] L] L ] L] L] . L] L] L]

Classification of Developed Sites in the Salt-Verde

Basin and Their Total Value, 1972 . . . . . . . ¢« .« &

Nondiscriminating Monopolist Value and Consumer Surplus
Value of Portions of the Fort Apache Indian Reserva-
tion and the San Carlos Indian Reservation within the

Sa]t-ver‘dEBaSin, ]972-.-...-....00..-

Nondiscriminating Monopolist Value of Portions of the
Arizona Game and Fish Management Regions within the
Sa]t-verde BaS'in, ]972 ® o & o & e 8 & & s & v o o o

Consumer Surplus Value of Portions of the Arizona Game
and Fish Management Regions within the Salt-Verde
Basin’ 1972 . . [ ] [ ] L] * . L] L) [ ] L ] . [ ] L] L] L] L] . [ ] L[]

Nondiscriminating Monopolist Value for Hunting of
Portions of the Arizona Game and Fish Management
Regions within the Salt-Verde Basin, 1972 . . . . .

Consumer Surplus Value for Hunting of ﬁortions of the
Arizona Game and Fish Management Regions within the
Sa]t-verde BaSin. ]972 ¢ 8 o ¢ & o 8 o e 8 s ¢ s o

Visitor Response to Components of the Whole Recreation
Experience at Luna Lake, 1972 . . . « « ¢ v ¢« ¢ ¢ &

Visitor Response to Components of the Whole Recreation
Experience at Black Canyon Lake, 1972 . .. . . . .

Visitor Responsewto Components of the Whole Recreation
Experience at Knoll Lake, 1972 . . . « « ¢« ¢« « « « &

Visitor Response to Components of the Whole Recreation
Experience at Horsethief Basin, 1972 . . . . . . . .

Visitor Response to Components of the Whole Recreation
Experience at Brushy Basin-Four Peaks, 1972 . . . .

[}

xii

Page

204

208

210

211

212

213

214

217

217

218

218

219



LIST OF ILLUSTRATIONS

Figure Page
1. Map of Arizona With an Outline of the Study Area . . . . . . 4
2. Typical Linear Demand Curve (Hypothetical) . .. . . . . .. 8

3. Demand Curve for the Total Recreation Experience
(Hypothetical) « ¢ ¢« ¢ ¢ ¢ ¢« ¢ ¢ ¢ o s ¢« s o s s s o s oo 16

4. Demand Curve for the Resource (Hypothetical) . . ... ... 18
5. Relationship of Consumers' Surplus to Demand . . . . . . . . 27

6. Relationship Between Demand, Marginal Revenue, and .
Total Revenue . . . ¢ ¢ ¢ ¢ ¢ v s ¢ o s o s o o s ¢+ 0 30

7. Outline of the Salt-Verde Watershed and Location of
the Study Sites . . . .. . . .. C e s s et e s e s e e 35

8. A Registration Desk and Registration Card . ... .. ... 37

9. Scatter of Willingness to Pay and Days per Year at
Brushy Basin-Four Peaks, 1972 . . . « ¢« ¢ + ¢« s ¢ « +» « o 16]

10. Regression Equation and Free Hand Curve for Willingness
to Pay and Days Taken per Year at Brushy Basin-Four
Peaks. ]972 [ ] [ ] [ ] . L] L] e L] . . . . . . L ] [ ] L ] L] . L ] [ ] . . ]64

11.  Outline of Arizona Game and Fish Management Regions
and the Salt-Verde Basin, 1972 . . « « ¢« v+ ¢ ¢« ¢« ¢« ¢+ o o 175

12.  Map of the Counties inArizona . . . . « ¢ . ¢« ¢« v v ¢ ¢ . . 203

13. Map of Phoenix Division of Places of Origin of
Househ01 ds L] ® L] L ] [ ] [ ] L] L] L] L ] L] L] [ ] L] L] L] L] L] L] L L ] [ ] ] L] 205

14. Map of Maricopa County and Places of Origin of
Househo] ds L] [ ] [ ] L ] L[] . L ] . L ] [ ] L] . . L] L] L] . [ ] L ] L] . L] [ ] L 206

xiii



ABSTRACT

With the passage of the Multiple Use Sustained Yield Act of 1960,
the U.S. Forest Service was to administer the National Forest Lands for
purposes of producing outdoor recreation, grazing, timber, water, and
wildlife in combinations that best meet the needs of the American people.
For the Forest Service to efficiently administer these Lands as outlined
by the above Act, the values of the products produced on these lands must
be known. Values for all products except outdoor recreation have been
either directly or indirectly estimated for the Salt-Verde Basin in othér
studies. This research develops demand functions for outdoor recreation
and determines the value of the resource in recreational use.

There is a problem in quantifying the benefits that accrue from
the recreational resource because most outdoor recreation on Forest Lands
has no conventional market price. By following the tenet that economic
values are measured by what people are willing to sacrifice in order to
obtain a good or service, an outdoor recreation experience can be valued
by measuring the willingness on the part of a recreator to give up all
or part of his income and/or time, that is to incur a cOst,'in order to
enjoy an outdoor recreation experience.

In this study, the modifications of method introduced by Brown
and Nawas to the Clawson-Hotelling procedure for estimating recreation
values are employed. Additional modifications and alterations are made
when these changes bring about improvements in the results.

xiv



Xv

Every site within the eight million acre area of the Basin could
not be studied. Instead, the concept of the "representative site" was
used. Each representative outdoor recreation site was viewed as a stand-
in for a similar site within the Basin. Five sites were selected with a
variety of vegetative type, recreational activities and location relative
to major population centers.

Questionnaires were mailed to over 5,000 households who visited
the selected representative recreation sites in order to determine their
socioeconomic characteristics, attitudes, participation rates, and vari-
able costs of undertaking the recreation trips during the 1972 outdoor
recreation season.

In order to accomplish the basic objective of determining values
for the several representative sites, it was assumed that the user costs
associated with a recreation activity provide a valid substitute for the
price of a recreational experience. Traditional demand theory can be
applied to outdoor recreation by defining demand as the amount of recre-
ational activity that will be taken by households at various levels of
user expenditures. This demand function can be expressed by a statis-
tical demand estimate from which a second demand curve is developed,
expressing the quantity taken versus posited "additional costs."

The resulting second-stage demand estimates are used to generate
resource values by both the consumer surplus and nondiscriminating
monopolist methods.

Higher net values and larger expenditures are associated with

sites that have water-based recreation, a fair amount of development at



xvi
the sites, fairly easy access, and are more than just a few hours drive
from a major population center.

Nondiscriminating monopolist values tend to be smaller than the
variable expenditures for sites where travel and other expenses are
relatively minor. Nondiscriminating monopolist values are higher than
variable expenditures for sites that are more distant from most house-
holds' places of residence, and therefore involve greater travel costs,
and for sites having water-based recreation available.

When the values of the representative sites are expanded fo all
sites in the Basin, the resulting aggregate values compare favorably with
estimates developed by authors using an aggregate rather than a represen-

tative site approach.



CHAPTER I
INTRODUCTION

In Arizona, as is true throughout our nation, the demand for
outdoor recreation has increased substantially. With population ex-
pected to grow at twice the rate as the rest of the nation, Arizona
will experience expanded demand (Arizona Outdoor Recreation Coordi-
nating Commission, 1967). In addition to population growth, increases
in leisure time, per capita income, and consumer mobility, and changes
in tastes and preferences have contributed to this upsurge in outdoor
recreation.

Much of the outdoor recreation in Arizona occurs on publicly
owned land and water resources. Because recreation on public lands has
no conventional market price, there is a problem in quantifying the
benefits that accrue from the recreational resource. In the absence of
market pricing to guide and direct the allocation of resources, it is
difficult to allocate efficiently these natural resources among their
alternative uses. Each alternative use has its own associated resource
value. If decisions relative to resource allocation are not to be to-
tally arbitrary, resource values should be estimated for all types of
uses as inputs to the decision process.

Until recently, many planners and administrators have been un-
willing to include measures of the monetary value of outdoor recreation

in the management decisions that affect resource use. They felt that

1



2
recreation value defies any type of measurement and is, therefore, price-
less. However, the issue when dealing with outdoor recreation is not one
of an absence of monetary values but rather one of measurement. The mere
nonexistence of ready made market prices does not preclude the fact that
values for this type of resource do exist.

Economic values are measured by what people are willing to sac-
rifice in order to obtain a good or a service, therefore, a relevant
measure of an outdoor recreational value is simply the willingness on
the part of a consumer to give up all or part of his income and/or time,
that is to incur a cost, in order to enjoy an outdoor recreation experi-
ence. This measure of value is conceptually the same as that for other
economic goods. The method of valuing an outdoor recreation experience
based on the notion that the value of the experience is reflected in the
cost of consuming-that experience is consistent with the methods used
for valuing resources associated with market-priced goods, except that
outdoor recreation goods lack a formal market determined price.

Consumers of any economic good or service must receive satis-
faction (utility) that is at least equal to the cost that they are
willing to incur, otherwise they would not be acting rationally in
incurring this cost. With a market-priced commodity, the price that is
paid in the market, along with the time involved in purchasing that
product (other factors such as income being constant), regulates the
amount that is consumed of that product. A consumer attempting to max-
imize his utility would purchase that quantity of a product so that the
price that he pays and the time that he spends is equal to the amount of
utility added by the acquisition of that marginal unit. Likewise, an



individual engaging in some form of outdoor recreation will consume that
quantity of this type of activity so that the money cost and the time
cost of consuming that activity is equal to the value of the utility
added by consuming that marginal unit (Wennergren, 1964).

Research Objective

It is the objective of this study to investigate the demand for
and the value of outdoor recreation in the Salt-Verde Basin of Arizona.
This Basin constitutes eight million acres of land whose vegetation
ranges from lower elevation shrubs to the higher elevation ponderosa
pines, and therefore offers Arizonans a wide variety of outdoor recre-
ation opportunities. The popularity of this Basin is not only due to
the variety of outdoor recreation activities that are available, but
also because of the basin's proximity to two of Arizona's largest metro-
politan centers, Phoenix and Tucson (Figure 1).

The U.S. Forest Service, with the passage of the Multiple Use
Sustained Yield Act of 1960, was given the task of administering the
National Forest Lands for purposes of producing outdoor recreation,
range lands, timber, water and wildlife in combinations that best meet
the needs of the American people. In order for the U.S. Forest Service
to efficiently administer the Salt-Verde Basin as outlined in the Multi-
ple Use Sustained Yield Act of 1960, it is essential that they know the
values of the products that are produced by these Forest Lands.

Where such a multiple product situation exists on a given
resource base, the economic problem becomes one of maximizing the value

of product-output relative to a given cost. In economic terminology,
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the product-product relationship must be solved (Heady, 1961). In doing
so, the following must be accomplished: (1) the technical substitution
relationships between products must be specified at all levels of output
of each, (2) the relevant demand functions for each product must be spec-
ified, and (3) using information from 1 and 2 above, a solution must be
obtained for the optimum combination of products to produce. Obviously,
this optimum combination of products will change if the relative prices
of any two products change.

The relevant technical transformation functions for products of
the Salt-Verde Basin are being estimated by the Rocky Mountain Forest
and Range Experiment Station (0'Connell, 1972). Demand functions for
all products except outdoor recreation have been either directly or in-
directly estimated. It is, therefore, the task of this research to
develop demand functions for outdoor recreation and to determine the
value of the resource in recreational use.

The procedures used in this study attempt to measure individual
willingness to pay for alternative quantities of an outdoor recreation
activity at several representative outdoor recreation sites; that is,
demand functions for the use of these representative sites are developed.
These functions relate the willingness to pay for alternative quantities
of an outdoor recreation activity to the estimated value of the site re-
source. While the demand functions and estimated values are for only a
few representative sites, an attempt will be made to set these estimated
values within the framework of the recreational use of the entire Salt-

Verde Basin.
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To accomplish the aforementioned objectives, the general Clawson-

Hotelling approach to outdoor recreation demand analysis will be used

(Clawson, 1959; Land and Recreational Planning Division, 1949), along

with appropriate statistical methods and conceptual modifications.



CHAPTER II

THEORETICAL FRAMEWORK AND REVIEW OF APPLIED RESEARCH
ON THE DEMAND FOR AND VALUE OF OUTDOOR RECREATION

It is assumed in this study, and it has been a basic premise in
most outdoor recreation studies, that conventional economic theory is
as applicable to outdoor recreational activities as it is to other eco-
nomic goods and services. The purpose of this chapter is to discuss the
basic principles of demand theory and their application to the analysis
of outdoor recreation, and to review previous economic research on out-

door recreation relevant to the objectives of this investigation.

Demand

In general, a demand curve for a specific commodity relates the
alternative quantities of that commodity that would be purchased to
alternative market prices at a given point in time, other demand factors
remaining constant. The basic principle of demand is that the quantity
demanded varies inversely with the price. At a high price, a relatively
small quantity will be demanded. At a lower price, more of the commodity
will be taken. A typical linear demand curve would look as shown in
Figure 2.

If all other factors are held constant, a change in price for
commodity "A" would cause a change in the quantity of commodity "A"
demanded as described by the demand curve in Figure 2. Changes in

factors other than the price of the commodity in question may cause a
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Figure 2. Typical Linear Demand Curve (Hypothetical).



complete shift in the demand curve either to the right or left of the
current demand curve. A shift to the right of the current position of
the demand curve would indicate an increase in demand. Economic theory
tells us that demand shifters are changes in per capita income, consumer
tastes and preferences, population, the prices of related goods, con-

sumer expectations and the range of goods in the market (Leftwich, 1973).

Elements of Recreation Demand

The demand for outdoor recreation, contrary to much of the early
thought, is merely a modification of conventional consumer demand. The
relationship between price and quantity remains the same. The difference
and difficulty arises when defining the two variables, price ﬁnd volume
of outdoor recreation.

First, the quantity or volume of outdoor recreation that is con-
sumed at some particular point in time must be defined. Standard prac-
tice has been to measure the use of recreation sites by such things as
visitor-days, user-days, activity-days, trips or visits. But this con-
cept of the use of a recreation site is only one part of what Clawson
refers to as the "whole recreation experience" (Clawson and Knetsch,
1966). According to Clawson, the whole recreation experience includes
anticipation and preparation for the trip, travel to the site, the actual
on-site experience, travel back from the site, and recollection of the
experience. Clawson maintains that all five phases are present in every
major outdoor recreation activity. Thus, when measuring the value of an
outdoor recreation site, one must consider the fact that the whole rec-

reation experience includes more than just the experience at the site.
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This difficulty introduces the need for a two-stage evaluation procedure
to be explained below.

The other basic component of any demand function is the cost of
the good or service to the consumer. Normally, this cost is taken to be
the market price. It is at this point that a major difference between
the demand for recreation and ordinary consumer demand emerges. In the
conventional type of demand, the price of the commodity is established
by a functioning market mechanism wherein the equilibrium price occurs
at the point where supply is equated with demand. In contrast, most
forms of outdoor recreation have no conventional market mechanism.
Alternative quantities of outdoor recreation are simply not offered for
sale at alternative prices. Consumer prices for outdoor recreation are
either totally absent or set by administrative fiat.

Boyd Wennergren in his efforts to explore the early works of
Clawson, examined the problem of pricing outdoor recreation and con-
cluded that although outdoor recreation developed as a non-market good,
it is not a free good (Wennergren, 1967b). He further asserts that
there are certain time and money costs which regulate the consuﬁption
of outdoor recreation. These money costs incurred in the process of
participation can be used as surrogate or substitute prfces in deter-
mining demand functions for outdoor recreation.

The premise that the value of a recreation experience is re-
flected in the cost of consuming the experience is consistent with eco-
nomic theory. Consumers of any economic commodity must receive utility
from that commodity that is at least equal to the cost or price paid. If

this were not the case, consumption would be irrational for anyone
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attempting to maximize his utility (satisfaction) from the use of the
good or service. Hence, we may conclude that the use of costs as surro-
gate prices is justifiable. When concerned with a conventional commod-
ity, the price paid in the marketplace is the regulator of the amount
consumed. The user of a recreational reSource will consume that quantity
of a given type of activity such that the money cost associated with the
consumptive process is equal to the value of the utility added by con-
suming that marginal unit, other factors, including time required for
consumption, remaining constant (Wennergren, 1967a).

A problem arises in determining which costs are to be included
as the surrogate price. There are two cost-related decisions that a
potential recreator must face. First, there is the long-run decision
to participate in some form of outdoor recreation. This long-run deci-
sion may necessitate purchasing items of a fixed nature such as camping
equipment, a recreational vehicle, or other special sporting equipment.
These expenditures on items which may be used for more than one trip and
in more than one time period are traditionally called fixed costs. Once
these costs have been incurred, they are not affected by the decision to
actually participate in a particular recreation activity. Because they
are unaffected by a short-run participation decision, they, in turn, do
not themselves affect the short-run decision.

The second decision that the individual must face is of a short-
run nature. Here, within a given period of time, the individual must
decide what form of recreation in which he will participate and at what
site. In this case, the important considerations are time, travel costs,

and any additional on-site costs (the costs affected by the short-run
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decision to recreate). These short-run costs are the pertinent costs for
the surrogate price.

Wennergren argues that the use of variable costs as the surro-
gate price is analogous to the short-run decisions made as described by
the theory of the firm (Wennergren, 1967a). This theory shows that in
the short-run, the marginal costs are a function only of the variable
costs and are in no way affected by the fixed costs. The marginal costs
are the decision variables which relate to how much to produce. Thus,
the variable costs are the only pertinent costs involved in the estima-
tion of demand functions for outdoor recreation in that these costs re-

late to the marginal decision of the quantity of recreation to take.

Applied Research in Recreation Demand and Value

Demand Estimation

In 1947, the National Park Service initiated a study designed to
determine the benefits associated with the national parks. In connection
with this study, Harold Hotelling in a letter to the U.S. National Park
Service partially reproduced below, suggested that demand funcfions for
outdoor recreation sites could be derived (Land and Recreational Plan-
ning Division, U.S. National Park Service, 1949, unpaged reproduction
of letter).

Let concentric zones be defined around each park so that
the cost of travel to the park from all points in one of these
zones is approximately constant. The persons entering the
park in a year, or a suitably chosen sample of them, are to be
listed according to the zone from which they come. The fact
that they come means that the service of the park is at least
worth the cost, and this cost can probably be estimated with
fair accuracy. If we assume that the benefits are the same no
matter what the distance, we have, for those 1iving near the
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park, a consumers' surplus consisting of the differences in
transportation costs. The comparison of the cost of coming from
a zone with the number of people who do come from it, together
with a count of the population of the zone, enables us to plot
one point for each zone on a demand curve for the service of the
park. By a judicious process of fitting, it should be possibie
to get a good enough approximation to this demand curve to
provide, through integration, a measure of the consumers'
surplus resulting from the availability of the park. It is

this consumers' surplus (calculated by the above process with
deduction for the cost of operating the park) which measures

the benefits to the public in the particular year. This, of
course, might be capitalized to give a capital value for the
park, or the annual measure of benefit might be compared
directly with the estimated annual benefits on the hypothesis
that the park area was used for some alternative purpose.

The problem of relations between different parks can be
treated along the same lines, though in a slightly more com-
plicated manner, provided people entering the park will be
asked which other national parks they have visited that year.
In place of a demand curve, we have as a result of such an
inquiry, a set of demand functions. The consumer surplus
still has a definite meaning, as I have shown in various
published articles, and may be used to evaluate the benefits
from the park system.
This approach through travel costs is one of several pos-
sible modes of attack on this problem. There are also others,
which should be examined, though I think the method outlined
above 1ooks the most promising.
Hotelling advances the notion of defining concentric zones around
a recreation site in such a way that the cost of travel to this site from
all points in one of these zones is approximately constant. Travel costs
from each distance zone become a proxy for the price vafiable which can
be related to the number of recreationists from each zone to derive a
demand function for the recreation site.
The ideas put forth by Hotelling were the basis for the surge of
interest in outdoor recreation economics that manifested itself since
that time. Expanding on Hotelling's ideas, Marion Clawson was the first

to actually derive demand curves and monetary values for outdoor
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recreation (Clawson, 1959). He developed a two-step procedure for esti-
mating the demand for any outdoor recreation experience. The first step
involves regressing the costs associated with the mileage recreationists
traveled to a site against the number of visits per capita they took to
that site from various distance zones. Clawson argues that the resulting
statistical demand curve represents the demand for the total five-part
recreation experience. Then the demand curve for the recreation resource
itself (i.e., the site) is derived from the statistical demand function
by relating posited added costs (e.g., alternative levels of entrance
fees) to the total number of visits made to the site.

The basic data needed under the Clawson approach in order to
derive the demand for the whole recreation experience are listed in
Table 1. The costs from a particular zone to the recreation site are
assumed to be the same for every visitor within that zone. The number
of visits is put on the basis of per 1,000 population from the zone of
origin. This is done in order to remove the differences in population
from one zone to another. By plotting costs from column (3) against
the corresponding number of visits per thousand population in cblumn (5),
a demand curve for the total recreation experience can be determined and
is depicted in Figure 3. |

The second step in the analysis is that of developing a demand
curve for the resource site itself. This demand curve is derived from
the demand curve for the recreation experience based on the assumption
that the resource users would react to changes in costs at the site
(e.g., an entry fee) in the same manner to which they react to changes

in costs for the recreation experience as a whole. In developing the



Table 1. Prices and Quantities for Statistical Demand for Recreation

(Hypothetical).
. Cost from Zone Visits per
Zone ngu%g:zon to Recreation Nuv?:¥t:f 1,000
Area population
(2) (3) (4) (5)

1 1,000 $1.00 500 500/1,000

2 4,000 3.00 1,200 300/1,000

3 10,000 5.00 1,000 100/1,000

2,700

Source: Clawson and Knetsch [1966].

Table 2. Values for Total Quantity of Visits and Added Costs

(Hypothetical).
Zone Number of Visits at Added Cost Per Unit
0 $1.00 $2.00 $3.00 $4.00 $5.00
1 500 400 300 200 100 -0
2 1,200 800 400 0 0 0
3 1,000 0 0 0 0 0
Total
Visits 2,700 1,200 700 200 100 0
Total
Revenue 0 $1,200 $1,400 $600 $400 0
Generated

Source: Clawson and Knetsch [1966].
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demand curve for the resource, the total projected number of visits is
calculated at each posited increased interval of cost. The resulting
demand curve is in terms of added costs and total quantities of
visitation.

The following example will clarify the notion of developing the
demand curve for the resource. The total quantity of visits at the ex-
isting prices was 2,700 as shown in Table 1. By adding increments of
one dollar to each original price, the corresponding quantity of visits
can be determined in the following manner:

At the $1 added cost per visit from distance zone 1, the

number of visits per 1,000 population is determined from Figure
2 to be 400. In essence, at a cost of $2/visit, the number of
visits per 1,000 from distance zone 1 is 400. This figure 1is

then converted to total visits at the $1 added cost in the
following manner:

1—%’- x 1,000 = 400

That is, at the $1 added cost,

visits

I,000 pop. * population of the distance zone = total visits

This same process is repeated for each distance zone. The. total
visits for each distance zone at the $1 added cost per visit are
summed to establish one point on the demand curve for the
resource itself,

This procedure is repeated for different added costs to arrive
at a schedule as shown in Table 2. The points of added cost and total
visits as shown in Figure 4, are points on the demand curve for the re-
source itself, It is this demand curve for the resource that is used
to evaluate the resource itself.

In the Clawson study, zone differences with respect to the dis-

tribution of income and other socioeconomic variables were not included.
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In addition, the time factor for travel and carrying on the activity was
omitted except to the extent that it was directly related to a distance
zone. Neglecting travel time in the analysis assumes a completely elas-
tic supply of time function to the recreator. This is not a crucial
assumption when the distance from place of origin to site is minimal.
When considering points of origin that are more distant from the site,
then a response of demand for the site, given a change in entry fees,
would be less if time were considered. Neglecting travel time would
shift the demand curve for the total recreation experience to the left
as the cost of the trip increases. "However, in addition to the compli-
cation of travel time, distance can be expected to shift the demand
curve to the left for another reason. The greater the distance zone is
from a particular recreation site, the greater are the number and appeal
of available substitutes for that particular site, because other sites
become relatively cheaper in time and money" (Brown, Singh, and Castle,
1964, p. 9). These observations suggest that it would be desirable to take
account of distance explicitly, rather than indirectly, in order to im-
prove the accuracy of projections. | ‘

Knetsch also makes the observation that the time constraint in
the Clawson study distorts the relationship between money costs and the
number of visits and thereby consistently biases the true demand curve
to the left (Knetsch, 1963).

A refinement of the Clawson method was presented in the study of
the Oregon salmon and steelhead sport fishery by Brown, Singh, and Castle
(1964). The authors developed an elaborate sampling and interview tech-

nique to determine average expenditures incurred by fishermen for durable
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equipment and current expenses that applied to the decisions to recreate.
Five main distance zones were set up based primarily on average distance
traveled for salmon-steelhead angling. The average'variable costs, when
combined with the number of days taken per angler family for each of the
five distance zones comprised the demand relationship. The resultant de-
mand curve corresponded to what Clawson (1959) calls the demand "for the
recreation experience as a whole." A second demand function was devel-
oped in the Clawson tradition to relate the number of angler days to in-
creased fees at the site. |

The authors also attempted to examine the effects of other vari-
ables such as income and distance on the number of fishing days per
capita taken by anglers. They further subdivided angler families in the
five main distance zones into income level groups within the distance
zones. Least-squares regression indicated that income exerted a signi-
ficant influence on per capita angler days taken. Average distance per
main distance zone was not statistically significant because the authors
were not able to separate out the effect of the money cost of distance
and the time cost. .

In the study undertaken by Boyet and Tolley (1966), two methods
for estimating demand functions were formulated. The first method, while
rooted in the Clawson tradition, abandons the visits per capita style of
research in favor of a multiple relationship that includes an area's
total population. Recreators are classified according to their state of
origin rather than concentric distance zones. It was felt that data
classified by states was comparable to time series data for estimating

demand functions, where states are similar to years and distance is
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analogous to prices paid. In estimating demand functions by regression
techniques they included such demand shifter variables as population, per
capita income and distance.

The second method of measuring and projecting recreational demand
was based on characteristics of individual users of a recreation area.
This approach, they felt, is analogous to a cross-section analysis of
demand explaining differences in behavior in terms of individuals' char-
acteristics. Recreationists were classified according to three charac-
teristics: distance of their residence from the recreation site, family
income, and paid vacation time. Rates of visitation from each distance-
income-vacation class were then estimated and used in determining demand
functions. This method aliowed the distribution of income and other
socioeconomic variables to have a greater influence on demand than if
only the average of these variables were utilized.

Although in many respects this model improved projections, it
did involve rather unique assumptions. It assumed that all persons of
a particular subgroup had similar demand patterns. It also assumed that
the rate of participation in each activity per subgroup remainea the
same in the future.

A further improvement in methodology was presenfed by Brown and
Nawas (1971), whereby a method was developed that utilized individual
observations to estimate statistical demand functions. In the past most
researchers had worked with average trips per capita from a given area
of origin to a recreation site when computing the quantity variable. The

old form of the variable is computed by summing all the trips from that
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origin and dividing that sum by the total population. The resulting
answer is then adjusted by the sampling rate.

Brown and Nawas (1973) show that it is possible to improve the
efficiency of the least squares estimators significantly by using indi-
vidual observations instead of area averages. The new quantity variable
is simply a measure of the participation of each individual at the given
site. Results for individuals are expanded relative to the sampling rate
in each area of origin. The number of observations in the regression
analysis is increased by a factor of n for each area of origin (where n
is the number in the sample at that origin) and the variance of the
resulting estimators will be significantly reduced from that obtained
by using the old averaging procedure.

The authors indicate that by using individual observations rather
than the traditional zone averages, efficiency of estimation may be im-
proved by as much as 1,000 percent. They found that as a direct result
of the increased efficiency of estimation, it was possible to disentangle
the separate effects of travel time and variable cost.

Davis (1964) approached the problem of estimating the démand and
benefits of outdoor recreation in a somewhat different manner than has
previously been described. He utilized what is referred to as the direct
technique in determining the demand and benefits of big game hunting on
a private forest in Maine. Benefits were defined as the total of the
maximum prices that hunters wodld pay rather than be excluded from the
hunting experience.

Davis instituted a bidding game in which hunters could react to

increased costs of visiting the area. Bids were systematically raised
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or lTowered until the respondent switched his reaction from inclusion to
exclusion or vice versa (Davis, 1964).

Demand curves were derived from the above data by arraying the
responses of the willingness to pay per hunting unit and calculating
downward. These data along with certain socioeconomic characteristics
were subjected to multiple regression analysis. The resulting statis-
tical demand estimates were a combination of the willingness to pay for
the activity and the information found to best explain that willingness
to pay arrayed according to a price-quantity relationship typical of a

demand function.

Value Estimation

The value of outdoor recreation concerns governments because one
of their functions is io allocate funds and resources among competing
uses. Recreational activities often assume the role of collective goods
and may, therefore, require public action. Due to the risks involved,
private financing of recreational facilities can often be prohibitive.
As a result, federal agencies have had the management of outdoor recre-
ation practically thrust upon them.

Unless some type of value can be attached to the benefits of a
proposed recreational project, and unless this value can be expressed in
such a way that it can be compared with the benefits of other proposed
projects, it is not likely that an optimal amount of money will be ex-
pended on outdoor recreation (Trice and Wood, 1958).

In trying to value any good or service, one immediately considers

the market price of that good or service. One must recognize, though,
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that the market price does not represent the total value that a good pro-
vides for an individual or for a society. Consequently, Beazley feels
that the market demand value should not be used as the major criterion
that governs the allocation of resources into outdoor recreation
(Beazley, 1961, p. 647).

Market demand values tend to be good indicators of resource
allocation where the great majority of the benefit received is
individual in character and is fully recognized by that consumer
with respect to both immediate and future effect . . . Great art,
education, hospitals, roads, and many other so-called ‘community
services' fall more or less into the same category as outdoor
recreation, wherein many social values to the individual are
involved, often having long term implications for the future of
society.

For many years most people felt, as apparently did Beazley, that
recreation was incapable of being measured because of the intangible
benefits that were derived from it. However, Crutchfield (1962, p. 149)
points out that this kind of reasoning "is to deny the rationale of our
entire economic organization." One simply can't give up and refuse to
value outdoor recreation.

An early approach to estimating values for outdoor recreation
was initiated by the National Park Service whose officials ruled that
"a reasonable estimate of the benefits arising from the reservoir itself
may be normally considered as an amount equal to the specific costs of
developing, operating, and maintaining the recommended facilities" (U.S.
National Park Service, 1950, mimeograph). This oft referred to "cost"
method assumes that the value of outdoor recreation resource use is
equal to the cost of generating it or, in some extreme applications, to
a multiple of that cost. Trice and Wood (1958) point out that nothing

is gained by assuming this constant relationship between benefits and
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costs since the reason for estimating benefits in the first place is to
decide whether costs should be incurred at all.

A method that has commonly been used to measure the value or
benefits of outdoor recreation is the gross expenditure approach. This
method sets the value of recreational resources equal to the sum of all
expenditures incurred by individuals participating in outdoor recreation
at some specific site. The justification for using this method is that
“the recreation is worth at least as much to the recreationist as he is
willing to pay for it" (Seckler, 1966, p. 487). This gross expenditure
value is of some use in indicating the amount of money spent on a partic-
ular type of outdoor recreation, although it must be recognized that
gross expenditures include the costs for many goods and services, some
of which might have been incurred had the visitor stayed home and some
of which might have been made in prior years. Thus, recreation research-
ers feel that gross expenditures are an inadequate'measure of the value
of outdoor recreation. Economists simply point out that this method
lacks a consistent conceptual framework.

An observation made by Trice and Wood (1958, p. 200) is that the
"dollars spent in pursuit of recreation appear to be more significant as
indicators of secondary benefits to the business community than as mea-
sures of primary recreational benefits." Even if used to measure secon-
dary benefits, the measure is an overstatement of recreation's importance
to the business community, since it is a gross rather than a net figure.

Probably the most generally approved method for estimating the

value of outdoor recreation is to approximate the consumer surplus
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implied by an estimated recreation demand function. This surplus concept
was defined by Marshall (1948, p. 124) in the following manner:

We have already seen that the price which a person pays for

a thing can never exceed, and seldom comes up to that which he
would be willing to pay rather than go without it; so that the
satisfaction which he gets from its purchase generally exceeds
that which he gives up in paying away its price; and he thus
receives from the purchase a surplus of satisfaction the excess
of the price which he would be willing to pay rather than go
without the thing, over that which he actually does pay, is the
economic measure of this surplus satisfaction. It may be called
'consumer surplus'.

Marshall assumed the marginal utility for money to be constant
so that the price of the commodity can be used is a measure of utility.
The central idea behind consumer surplus is that the consumer has in his
mind a price that he would be willing to pay rather than to go without
a certain commodity. The price that the person is willing to pay is
usually greater than the price he does pay. Since price is a measure of
utility, the difference in price that the individual is willing to pay
and the price that he does pay is a measure of surplus satisfaction. It
also represents the monetary savings to the individual at the given mar-
ket price, and can be represented graphically by the shaded portion in
Figure 5 as the area under the demand curve that is above the price (Po)
at which the commodity is being soid.

Mathematically, consumer surplus can be determined by evaluating
the integral under the demand curve up to the quantity (Qo) that is being
sold, and subtracting out the total cost (POQO) that is actually being
paid.

Wennergren (1967b), in his deer hunting study, defines the

second-stage demand curve as developed for Figure 4 as the quantitative
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estimate of the value of the marginal utility generated by the resource
when recreationists equate the value of marginal utility with marginal
cost. A1l the hunting visits except the marginal visit were worth more
in terms of utility than their associated costs. Thus, the surplus
satisfaction that was derived from all the visits except the marginal
visit represents the net economic value generated by the resource and
is measured by the area under the demand curve. While the magnitude of
this value may be expressed in monetary terms, this value is not involved
in exchange and, therefore, does ndt necessarily influence the economic
activity of a region that includes this resource. Wennergren (1967b)
points out that the estimated value of the resource is a monetary ex-
pression of the worth extracted by recreators from a recreation experi-
ence, over their cost of participation. He emphatically concludes that
"the worth of the resource is not extracted in monetary units, it is
only expressed in such units" (Wennergren, 1967b, p. 15).

The alternative valuation method commonly used by economic re-
searchers with the two-stage Clawson-Hotelling procedure to value out-
door recreation is the nondiscriminating monopolist method. Brown,
Singh, and Castle (1964, p. 28) defined the net economic value of sport
fishing as "the estimated value of the sport fishery to a single owner
who could charge for the opportunity of fishing." A rational monopo-
1istic owner of a resource would want to maximize the total revenue ob-
tained from the use of the resource. To do so, he must select a single
optimum price to charge for the product of that resource, since he cannot
discriminate between consumers relative to price. (Total discrimination

would achieve the same value for total revenue as the consumer surplus
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value.) The price to charge in order to maximize total revenue corre-
sponds to the point of unitary elasticity on the demand curve. The
revenue estimate reflects that portion of consumer surplus which could
be extracted by monopoly pricing. Unitary elasticity on the demand
curve simply defines that point where price times quantity is maximized.
Figure 6 shows the relationship between demand, marginal revenue and
maximum total revenue at unitary elasticity for a simple linear demand
function. The shaded area (PoQo) is the value of the resource to its
users or as Brown describes it, "the net economic value of the resource"
(Brown, Singh, and Castle, 1964, p. 28).

For example, referring back to Figure 4 and Table 2, estimates
of total visits taken by all origins at alternative incremental costs
were calculated. When these total visit estimates are multiplied by
their corresponding incremental cost, alternative total revenues are
derived (see the last row of Table 2). Total revenue is maximized at
$2.00 added cost, since $1,400 is the highest total revenue that can be
gained by a nondiscriminating monopolist given the underlying demand
relationship (assuming discrete increments of $1 each).

Certain assumptions are essential for evaluating the resource
either by the consumer surplus method or the nondiscriminating monopo-
1ist method under the two-stage Clawson-Hotelling procedure. It is
assumed that: First, recreators spend their income in such a way as to
maximize total derived satisfaction. Second, major decisions pertaining
to the recreation trip are made prior to departure and the recreation
activity at a site is the causal agent in an individual's decision to

take the trip. Third, all costs are incurred solely to obtain the
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recreation experience. Fourth, recreators using a particular site will
react to an imposed cost increase such as an entry fee in exactly the
same manner as they would react to any other increase in variable costs.
If the imposed incremental cost could be assessed as a use fee, this
increment then represents an estimate of the revenue maximizing use féé
for the site with the annual resource value being defined as the total
revenue paid by the users of the site (Wennergren, 1967b).

For this study, the basic method that will be employed for esti-
mating demand for and value fo the selected recreation sites will be
based on the Clawson-Hotelling two-step procedure. The refinement in-
troduced by Brown and Nawas of using individual observations rather than
using average data will be one of the modifications introduced. Values
for the recreation resource will be estimated using both the consumer

surplus method and the nondiscriminating monopolist method.



CHAPTER 111

RESEARCH METHODS AND PROCEDURES

The preceding chapters established the theoretical framework
and the major objectives of this study. The general procedure for
determining the value of the recreation resource in this study is
based upon the Clawson-Hotelling two-step model (Clawson, 1959;

Land and Recreational Planning Division, 1949).

Improvements, additions and alternatives to the basic Clawson-
Hotelling model were made whenever possible or necessary in order to
improve the results. This chapter discusses in detail the various
procedures actually used in gathering the data and developing the
models of this study.

Selection of Study Sites Within
the Salt-Verde Basin

The study area is referred to as the Salt-Verde Basin and ex-
tends from the central part of Arizona to the New Mexico border. It is
eight million acres in size and one of the primary supply areas for
people pursuing outdoor recreation in Arizona. It is quite typical of
Southwest river basins. The opportunities for outdoor recreation in
this Basin range from camping and fishing in the pines to rock hunting
in the desert. The U.S. Forest Service administers 63 percent of the

total Basin and a larger proportion of the upstream watersheds.
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Developed recreation sites occupy 2,276 acres of the total forest land in
the Basin. Major use of these sites come from in-state residents.

It is not feasible to study each of the sites within the eight
million acre Basin. Therefore, the concept of the "representative site,"
similar to the widely used economic concept of the "representative farm"
or "representative firm" was adopted. Each representative outdoor
recreation site may be viewed as a stand-in for a similar site within
the Salt-Verde Basin.

The number of sites selected for study was constrained by the
available time of the researcher and the size of the Forest Service
grant of funds which provided the major support for this project. Due
to these constraints, all types of sites may not be represented. How-
ever, an effort was made to select a variety of sites with respect to
vegetative types, recreational activities and location relative to major
population centers.

Five sites were selected for study. All are in relatively remote
areas. All but one of the sites can be reached only by traveling on dirt
roads. Access to the sites is limited. The purpose of selecting sites
with Timited access was‘to better monitor the number of visitors to the
specific sites. One site from each National Forest within or abounding
the Basin was chosen. The vegetation of the five sites ranges from
desert shrubs to ponderosa pine. Fqur of the five sites have water-
based recreation available. A wide rahge of outdoor recreation activi-
ties may be undertaken at these representative sites.

The five sites selected and the National Forest involved are as

follows:
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1. Brushy Basin-Four Peaks (Tonto Forest)
2. Horsethief Basin (Prescott Forest)
3. Knoll Lake (Coconino Forest)
4, Luna Lake (Apache Forest)
5. Black Canyon Lake (Sitgreaves Forest)
Locations of the sites are shown in Figure 7 and descriptions of each

of the sites will be presented in the following chapter.

Data Collection

In order to develop demand relationships for particular forest
sites, people who have actually visited the sites must be contacted.
Therefore, if questionnaires were to be sent to recreators who had vis- -
ited one of the five representative sites, it was essential to obtain
the names and addresses of the visitor population.

As explained above, the sites selected are all relatively remote
areas with limited access (one or two dirt roads). Only some of the
sites have camping facilities for which overnight campers must pay a
fee and register. Therefore, no available population list existed. In
order to develop a population list at each site from which to draw a
sample, voluntary registration desks were placed along each access road
to each site. Registration cards placed in containers attached to the
registration desks requested the name, street and town address, auto
license number, ZIP code, and date of registration for one member of
each visiting group. Directions for filling out the card and a simple
explanation of the purpose of the study was in plain view at the regis-

tration desk. Since the decision was made to view the household as the
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decision making unit, as did Gum et al. (1973), only one member of each
visiting group was asked to fi11 out a registration card (the question-
naire inquired as to the composition of the visiting group). The com-
pleted cards were dropped into a locked container attached to the regis-
tration desk. The cooperating ranger from each district and/or the
researcher collected the completed registration cards on a weekly basis.
See Figure 8 for a picture of the registration desk and a sample regis-
tration card.

Upon receipt of the registration cards, a mail questionnaire,
along with a self-addressed stamped envelope, was sent to the visitors
of each site. The questionnaires were mailed as soon as possible after
registration in order to reduce memory bias on the part of the recreatof.
He would receive the questionnaire while the recreation experience was
| still fresh in his mind. The questions related to the specific site at
which the respondent registered.

One site, Brushy Basin-Four Peaks, served as the pretest for the
study since the recreation season at this site is almost the entire year.
In choosing this site as the pretest area, questionnaires could be sent
and received prior to the opening of the recreation season for the re-
mainder of the sites. As a result, appropriate revisions in the ques-
tionnaires and procedures were made where problems existed.

The remainder of the sites were sampled during their use season
as established by the U.S. Forest Service. The season at most of the
sites extends from May to October. Prior to establishing registration
stations at the selected sites and sending questionnaires to registrants,

it was estimated that about 20,000 individual households would visit the
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selected sites during the 1972 recreation season. Not all of these
households were expected to register at the registration booths, but it
was hoped that 40 to 50 percent would register. According to Table 3,
5,298 individual households registered at the five sites. The predicted
estimate was not reached due to a lower rate of registration at all of
the sites except Brushy Basin-Four Peaks and due to the closure of sevé
eral study sites during the later part of May and early June 1972. The
closure was due to forest fires and the potential danger of fires. Clo-
sure is not an unusual occurrence, almost every year the danger of forest
fires and actual forest fires forces the closure of many recreation
sites. |

Since some of the households visited the selected sites several
times during the study period and since they could register more than
once at a registration booth, care was taken to note that only one ques-
tionnaire was sent to an individual household. Due to the low registra-
tion rate, questionnaires were mailed to all individual households that
registered at the five selected sites rather than to a sample of regis-
trants as was initially planned. One week after the questionnaire was
mailed, a follow-up letter was sent to the registrant, the purpose of
which was to thank the person for his response and to remind him that
if he had not responded to do so. A sample of the follow-up letter is
contained in Appendix A.

Questionnaire Design and Response of Recreators

A mail interview questionnaire was decided upon due to the large

number of questionnaires to be completed for each of the five selected



Table 3. Summary of Response to Questionnaires, by Sites.

. . . Percent of Percent of
Site Questjonnalres Quest1onna1£es Questionnaires U§ab1e. a Usable
Mailed Returned Returnedg Questionnaires Questionnairesb

Luna Lake 1,134 566 49.9 451 39.8
Black Canyon 854 391 45.8 360 42.2
Lake
Knoll Lake 1,456 786 54.0 662 45.5
Hor?ethief 554 302 54.5 293 52.9
Basin
Brushy Basin- 1,300 650 50.0 634 48.8
Four Peaks
Total 5,298 2,695 50.9 2,400 45.3

30f the returned questionnaires, 89 percent were usable.

bExpressed as a percent of questionnaires mailed.

6¢
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sites. The mail questionnaire method was considered to be the most effi-
cient in terms of cost and time involved. The total cost of the ques-
tionnaires was $2,500, approximately fifty cents per questionnaire
inclusive of paper, reproduction, envelopes, postage, and labor.

The questionnaire was color-coded by sections in order to attain
a higher rate of response from the registrants. The same questionnaire
was used for each of the five selected sites with the exception of the
section that pertained to recreators' attitudes toward the specific site.
The cover letter contained the name of the specific site at which the
recreator registered. A copy of the questionnaire and a brief descrip-
tion of each section is included in the appendix.

The rate of response to the questionnaire, as shown in Table 3,
ranged from a low of 45.8 percent at Black Canyon Lake to a high of 54.5
percent at Horsethief Basin. Not all of the questionnaires that were
returned could be used in the analysis since some were incomplete. The
rates for usable questionnaires ranged from a low of 39.8 percent at
Luna Lake to a high of 52.9 percent at Horsethief Basin. These rates of
return are considered extremely high when taking into account the length
and complexity of the questionnaire. The high return rate may be an in-
dication that outdoor recreationists are very much concerned with and
are willing to take a real interest in the management of the recreation
resource.

When using a mail survey, some quantity of non-response is to be
expected. The bias introduced as a result of not measuring all of the
units in the sample can be corrected by taking a random subsample of non-

respondents in the subsample (Hansen and Hurwitz, 1946). This can be
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accomplished by telephoning a randomly selected sample from those regis-
trants who failed to return a questionnaire., From the subsample it can
be determined whether they differ in terms of socioeconomic character-
istics from the main sample. The subsample could also indicate whether
those households took more or fewer trips and/or days and incurred dif-
ferent costs than the main sample. If the subsample differed signifi-
cantly from the main sample, then adjustments could be made to correct
for the bias. Since it turned out that the socioeconomic characteristics
of households at all sites except Luna Lake were not stable nor signifi-
cant variables in the regression equations, it was judged that the addi-
tional time and cost of contacting the nonrespondents was not justified.
The coefficients on the cost and distance variables were significant and
stable enabling demand estimates to be made. Since the hypothesized
shifter variables were not usually significant, further data on these
variables from the nonrespondents would not serve as a basis for ad-
justing any bias.

Definition of Variables Necessary in
Constructing the Demand Curve

It is theorized in this study that the variable costs that a
recreationist incurs are the major determinants of the number of trips
and/or days a household participates in recreation at a site. This
section is primarily concerned with determining the variables involved

in constructing a demand curve for a recreationist.
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The Quantity Variable

With respect to evaluating recreation demand, most of the liter-
ature defines the amount of recreation taken in terms of user days or
trips per unit of population. As a result, researchers have normally
worked with average trips or average days per capita from a given area
to a recreation site. In addition, most of the literature has been con-
cerned with developing information pertaining to the participation and
expenditures of individuals or individual licensed sportsmen in their
outdoor recreation activity. Neither approach will be adhered to in
this thesis.

It is felt that the family is the decision making unit and that
the household is the maningful recreation unit to observe. Therefore,
rather than developing information about individuals or individual li-
censed sportsmen, information is developed about households. An outdoor
recreation study undertaken for the Arizona Game and Fish Department
revealed that the decision to recreate in a particular activity was made
by individuals within a household setting (Gum, Martin, Smith, and
Depping, 1973). It was found that the various interests, available time
and resources of each household member within the household setting led
to an individual or joint decision, either explicitly or implicitly.

The average trip per capita method for computing the quantity
variable was replaced in this study by the more efficient individual
observation method described by Brown and Nawas (1971) and briefly sum-
marized in Chapter II. The quantity variable was computed in terms of
household-trips and/or household-days, whichever was more applicable to

the specific site in question. The number of trips or days taken in
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1972 by the sample households to each specific site was requested in the
questionnaires. These numbers were related to data specific to the in-
dividual household in the regression analysis. In the second stage of
the analysis, the demand curve was computed for each individual house-
hold and then expanded by the appropriate sampling rate to arrive at
the estimated trips or days that the aggregate of households would take

at alternative additional costs.

The Price Variable
To complete the demand relationship, the price variable must be
defined. This variable consists of expenditures incurred by a household
while participating in an outdoor recreation activity. These are expen-
ditures which are incurred only if the trip is made. These variable
expenditures must be considered by households when planning a trip and
may, therefore, determine the number of trips undertaken. Expenditures
that occur whether a trip is made or not are considered "fixed" in nature
and are usually on items that are usable over a long period of time and,
therefore, not directly associated with a particular recreation trip or
activity. As a result, they are not useful in estimating the value of
the recreation resource itself. The categories that comprise the vari-
able expenditures in this study are as follows:
Additional food and refreshment costs including 1iquor (only
the cost of food and refreshment above that which would
have been spent at home is included).
Lodging (motels, hotels, trailer courts and camp fees; ex-

cluding camping equipment, staying with friends or
relatives, or at own cabin).
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Transportation (gasoline, oil, bus fare, air fare, etc.; ex-
cluding the cost of insurance, depreciation, and other
items of a fixed nature).
Other Costs (ammunition, camera film, live bait, rental of
equipment, license fees if only for this one trip, etc.;
any items that could have been utilized on more than one
trip were excluded).
Food expenditures presented a.minor problem since they are legit-
imate on-site expenditures but also take place regardless of whether a
recreation activity is undertaken or not. Consequently, expenditures for
food and refreshments per trip consisted of those outlays that repre-
sented additional expenditures above the amount that the member(s) of a
household who went on a trip would have spent at home on these items for
the same time period. The amount that households would have spent at
home was computed on a standardized cost per day per person basis ac-
cording to family size and income. Computations were made in terms of
1972 dollars from data contained in a report by the U.S. Department of
Agriculture, Agricultural Research Service (1968).
Transportation expenditures for passenger vehicles were com-
puted on the basis of estimated average variable transportation costs
per mile from the original to the recreation site and back as well as
additional on-site travel. The variable transportation costs included
the cost of gasoline, oil, repairs, tires, taxes, and fees. As per
the U. S. Department of Commerce (1971), a weighted average of 5.2 cents
per mile was calculated. For ease of computation, and since mileage

could not be estimated to decimal points, an even five cents per mile

was used in the computations. If transportation expenses were shared
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with others in the recreating group, then only that percent paid by the
respondent was included.

Methods for Estimating the Number of Households
at a Site and the Response Rate

In order to determine the total number of days or trips per year
taken by households to a particular site at alternative added costs, the
sample household-trips or days must be expanded by the appropriate re-
sponse rate. The response rate can only be computed if the total house-
holds that went to one of the selected sites during the study year are
known. This section describes the alternative methods developed for
estimating the total households that participated in recreation at the
selected sites during the year 1972, First, household trips were esti-
mated, then the trip estimates (where an individual household may have
made a number of trips) were reduced to estimates of individual

households.

Traffic Counters

One method used to determine the number of household-trips at a
site during a year was to install traffic counters at the entrances to
each of the sites. Most traffic counters record the number of axles
that cross the entrance to a site. Thus, traffic counts must be divided
by two to arrive at vehicle counts since most vehicles have two axles.
Four of the five sites selected for this study had only one entrance,
therefore, vehicles left the site over the same traffic counter as they

entered the site. To arrive at the number of household-visits at the
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site, the vehicle counts had to be divided by two. It was assumed that
each vehicle that crossed the traffic counter was a household unit.

At the sites where the Forest Service had installed traffic
counters, counts were recorded by the Forest Service on a daily basis
during the recreation season. At one site where the researcher in-
stalled a traffic counter, counts were taken every two weeks throughout
most of the year.

The traffic counts at several of the sites may have been biased
upwards, since the same vehicles entered and left the site several times
during their visit for the purpose of purchasing supplies or visiting a

nearby site.

Visual Counts

A second method employed to estimate the number of household-
trips at a site was to take a visual count of vehicles entering a site
during a sample of several days of the recreation use season.

A researcher would station himself near the registration booth,
but out of sight of visitors to a site, and record the number of vehi-
cles that entered the site, their license plate numbers and whether or
not they registered at the registration desk. Both a weekday and a
weekend day were sampled in this manner. The total count of vehicles
was then expanded by the number of weekend and weekdays that a specific
site was open for recreation.

A record was also kept of the percent of vehicles that stopped
at the registration desks to register. If the assumption is made that

the rate of registration during the sample check remains the same
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throughout the remainder of the season, estimates of household-trips can
be made by dividing the number of registrants for the season by the per-

cent of registrants of the visual check.

RIM Double Sample

Estimates were also made from the U.S. Forest Service RIM Center
double sample. Forest Service personnel sample recreation sites for a
minimum of twelve days. Half of the samples must be taken on weekend
days and holidays, half on weekdays. Each of the sampling days consists
of twelve hours, during which an observer gathers and records data at
regular intervals. The figures are weighted and expanded for the entire
recreation season by the Forest Service RIM Center to produce estimates

of the number of visits (people) to a site per season..

Converting Visits to Households

In order to determine the appropriate response rate for each
site, the estimated total visit data had to be converted to estimated
number of individual households making the visits.

For the traffic counter method and the visual counts method,
the resulting estimates of household-trips were divided by the average
number of trips per sampled households to arrive at the total number of
individual households visiting a site per season.

The RIM estimates were in terms of the number of people at a
site per season. This estimate was divided by the average number of
members in a household (computed from the sample data) to arrive at

household-vists. These household-visits were then divided by the
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average number of visits per sample households to arrive at the total
number of households visiting a site per season.

Table 4 shows the resulting household estimates at the five rep-
resentative study sites, using the alternative methods, and the average
estimate of the four methods employed. An average of the four methods
employed for estimating households was computed since no single estimate
was considered "most reliable." At Horsethief Basin, traffic counts
grossly overestimated households because vehicles entered and left the
site several times during the day. At Knoll Lake traffic counts were
also overestimated because many households drove their vehicles from the
campground to the lake and back. At Horsethief Basin, Knoll Lake, and
Luna Lake the RIM double sample was rated by the U.S. Forest Service as
not very reliable. The visual counts cannot be considered extrehely
accurate since only two days out of the entire recreation season were
sampled.

The response rates listed in Table 4 were computed as the number
of usable returned questionnaires divided by the mean estimated number
of households visiting the site. These rates are used to expand the

sample trips and days made by households during a recreation season.

The Statistical and Mathematical Models

Demand estimates express the relationship between quantities
demanded and various prices of goods. The individual demand functions
for outdoor recreation involve similar relationships using the substi-
tute variables described earlier. The resulting second-stage function

expresses the willingness on the part of the recreationist to pay for



Table 4. Number of Households at Selected Recreation Sites During 1972 Using Different Estimating

Techniques, and the Resulting Response Rate.

- B Hougzzald Estimates Using Different Techniques . o
Recreation Sites  pry center Visual Count e ntes.
Technique Traffic Counts Visual Count Percent Mean
Registered

Brushy Basin (a) 1,700 1,700 2,800 2,100 .3019
Horsethief Basin 3,800 (b) 1,900 1,800 2,500 1172
Knoll Lake 3,900 4,700 4,200 4,000 4,200 .1576
Black Canyon Lake 4,000 3,600 3,900 4,000 3,900 .0923
Luna Lake 6,200 (c) 6,700 5,700 6,400 .0727

3).S. Forest Service did not sample this site.

bTraffic counts were so inconsistent they could not be used.

CNo traffic counters were installed at site.

(Y4



50
the use of a recreation site. The following discussion describes the
methodology used to arrive at demand estimates and ultimately resource
values for specific outdoor recreation sites.

The generalized first-stage statistical demand function to be

estimated is of the following form (Milstein, et al., 1966):

i Dip = T (Pyps Pyas v v on Pypa Y4t Sqpn Sqan v v o0 Sy
where:

Dyp = the total demand by the population of invididuals i for
recreation activity r

Pir = the money price or cost to consumer i of participating in
activity r (including the costs of travel to and from the
site of r)

Pia' .« v oay Pin = the money prices of the n significantly com-

petitive or complementary leisure or non-leisure activities
obtainable by individual i (including respective travel

costs)
Yi = the relevant income (money budget) of i
Sir = the time cost for i to participate at the consumption site in

activity r (excluding travel time to and from the site)

Sia’ . o ey Sin = the inherent time required to make use of the
significant alternative goods or services (excluding travel
time)

E; . = travel times for i enroute to and from the site of activity r

ir
Eia' . o oep Ein = travel times for i to the purchase sites of the
significant alternatives
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Ly = the leisure or discretionary time (budget) available to i for
participation in outdoor recreation or significant alternative
activities

Ti = The individual tastes or preferences of i; that is, the con-
sumer's relative rankings of alternatives which may be pur-
chased out of his time and money budgets

From this generalized statement, what usually remains for explic-
it treatment in an empirical model is, in addition to participation costs,
the money income or budget of the decision making unit and those socio-
economic variables that affect sonsumer preferences such as age, ethnic
background, education, occupation, etc. It is recognized that a statis-
tically derived demand relation will rarely include more than four or
five statistically significant independent variables in its final form.
Data were available to attempt to include six independent variables as
defined below.

Multiple regression analysis was used to derive the statistical
demand estimates. This technique fits a curve to data points minimizing
the sum of errors squared where error is defined as the difference be-
tween the observed and predicted values of the dependent variable. The
general form of the function used may be stated as follows:

where:
Y = estimated number of household-trips or days to a site by an
individual household
X] = variable costs per visit or per day, depending on the defi-

nition of Y

X2 = average roundtrip mileage from point of origin to site
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x3 = age of head of household

><
]

4 education of head of household

= household income per year

><
(3]
h

number of days of paid vacation of head of household

Several forms of equations were tested in order to achieve the

best fit. These forms were as follows:

1. Y=a+ b]X] + b?_x2 + b3X3 + b4x4 + b5X5 + bsx6
= 2 2 2
2 2 2 2
bgX ™ * bgXg *+ bygkg™ + byyXg™ + byoke

b b b b b b

A R
1 2 3 4 5 6
where:

a = the regression constant
b = the regression coefficients

other variables are defined above

For each representative recreation site, stepwise regression
analysis was applied to determine the stability and significance of the
regression coefficients, and explanatory power of the hypothesized sta-
tistical demand determinants. Both trips taken to a site per year and
days taken at a site per year were subgrouped when it was determined that
those recreators that took many trips or days to a site reacted to the
independent variables in a different fashion than those who took only a
few. The specific subgroups and the reasons for their use at a partic-

ular site will be described in a later chapter.
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The second part of the Clawson-Hotelling approach to recreation

demand estimates the demand for the specific site or resource. This

second demand curve is derived from the statistical demand curve which

described the demand for the total recreation experience. In all cases

the quadratic form of the equation (form number 2) gave the best fit

and was used for evaluation purposes.

Mechanically, each recreation site was evaluated in a manner

similar to the method employed by Martin, Gum, and Smith (1973).

1.

An individual demand curve was estimated for each household
using that household's observed number of trips or days as
the maximum that this household would take at zero addi-
tional cost. The estimated trips or days are determined by
subtracting the change in trips or days that would be taken
as a result of increased costs from the actual trips or days
taken to a site per year. The decrease in trips or days was
estimated as costs increased, until the estimated trips or
days either became zero or started increasing. (The estimate
would begin increasing in certain cases where the statistical
demand curve reached a minimum before touching the cost axis.
Since an increase in activity in response to increased cost
is not logical, estimated activity was set at zero if the
minimum point was reached before estimated activity reached
zero). In short,

Estimated trips or days = Actual trips or days

| - change in trips or days
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Change in trips or days = b] (added cost)

2b, (original cost x added cost)
b,? (added cost)

Where:
b is the cost coefficient
b2 is the (cost)2 coefficient
added cost =4$1,2,3, ..., 1,000

original cost = actual cost per trip or per day for
each individual household

2. After new demand curves were estimated for each sampled
household, the estimates were expanded by the relevant
response rate and aggregated.

3. Via the computer program, the aggregate number of trips or
days, the associated total revenue (trips or days times
added cost), and the cumulative sum of estimated trips or
days were estimated and printed out at each level of added
cost.

4, From the print-out, the nondiscriminating monopolist value
(the maximum total revenue and its corresponding added cost)
was selected by inspection.

5. The consumer surplus value was the cumulative sum of esti-
mated trips or days because the trips or days were estimated
for every additional dollar of added cost until the total
estimated trips or days reached zero.

For one of the recreation sites, Brushy Basin-Four Peaks, regres-

sion and correlation analysis revealed no statistically significant
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relationship between household-trips or household-days per year and the
surrogate price variable or the socioeconomic variables. These results
would imply that participating households' tastes and preferences for
this site were so strong that neither the variable cost of recreating,
nor the distance to the site, nor the household income was a factor in
determining how many trips or days households took at this site per year.
With the major surrogate demand determinants being statistically insig-
nificant, the resource could not be valued using the Clawson-Hotelling
approach. ‘

An alternative approach available for use in valuing the resource
is referred to as the "direct" technique. This approach attempts to
establish a statistical demand curve by asking households directly how
much of an entry fee they would be willing to incur for the use of the
recreation site rather than be excluded (Knetsch and Davis, 1966). Such
questions were included in the questionnaires for every site, but were
used only for the Brushy Basin-Four Peaks area. The responses of
willingness to pay and the associated number of days and/or trips actu-
ally taken were arrayed and cumulated downward to express the total days
or trips that would be taken at or below each given price. The sample
data were expanded by the appropriate response rate and the result was
a schedule of demand relating the number of trips and/or days households
would take to this area, to their expressed willingness to pay an entry
fee for the use of the facility. A statistical demand curve can be
estimated from the above data by applying least squares regression
analysis. The resulting equation directly estimates the demand for

the resource.



The resource can then be valued using the nondiscriminating

monopolist method and the consumer surplus method as described above.
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CHAPTER IV

DESCRIPTION AND CHARACTERISTICS OF THE
REPRESENTATIVE SITES AND THEIR
VISITING HOUSEHOLDS
Luna Lake

Luna Lake is located in the Apache National Forest, a few miles
east of Alpine in Apache County. The elevation in this area exceeds
8,000 feet and the vegetation consists mainly of spruce, pine, and aspen.
The recreation use season is from April through October. The site con-
sists of a 75-surface-acre lake, a campground with forty developed family
units, a picnic area, a boat launch, a boat rental and a grocery con-
cession. The major recreation activity at this site is fishing and
camping.

The site has easy access from U.S. Highway 180 and since it is
located very near the New Mexico border, many of its visitors reside in
New Mexico. One-fourth of 1ts visitors reside in the Phoenix area and
about one-third reside outside the state of Arizona. The majority of
visitors travel over 200 miles one-way to reach this site. Most house-
holds do not make one-day outings to Luna Lake. According to the sample
taken, households spend an average of four days per trip at this site.
The majority of households visiting Luna Lake take one trip per year to
this site.

Table 5 describes the socioeconomic characteristics of households
that visited Luna Lake in 1972, Approximately 50 percent of the heads
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Table 5. Socioeconomic Characteristics of Households Visiting Luna Lake, 19728,

—— . = L —l TR

Age Distribution of Education of Heads
Heads of Households of Households Household Size
Age Percent of Education in Percent of Number in Percent of
Heads of Years Heads of Household Household
Households Households
17-25 5.5 Elementary 1.3 1 5.1
(6 or less)
26-35 21.5 2 35.4
Junior High 10.4
36-45 24.4 (7 - 9) 3 17.1
46-55 25.3 High School 40.4 4 21.5
(10 - 12)
56-64 14.0 5 11.3
College 33.5
65 and 9.3 (13 - 16) 6-8 2.9
Over
Graduate and 14.4 9 or more .7
TOTAL 100.0 Post Graduate
(17 or more) TOTAL 100.0
TOTAL 100.0
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Table 5. Continued

L L

Household Income Ethnic Backgrounds of Households
Income Bracket in Dollars Percent of Households Ethnic Background Percent of Households
0-2,999 1.6 White except 90.7
Spanish-American
3,000-5,999 7.1
Black - Negro 0
6,000-8,999 14.9
Spanish-American 8.9
9,000-11,999 27.3
Oriental .2
]2.000-]4.999 ]8.6
American Indian .2
15,000-17,999 10.2
Other 0
18,000-20,999 7.5
TOTAL 100.0
21,000-23,999 4.7
24,000-26,999 3.3
27,000-29,999 1.3
30,000 or more 3.5
TOTAL 100.0

3Based on a sample of households registering at the site during the 1972 outdoor recreation
season.
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of households that participated in outdoor recreation at Luna Lake were
in the 36-55 year age group with about 25 percent above and below the
36-55 year age group. About 88 percent of the heads of households had
at Teast a high school education and almost 48 percent had some college
education,

The greatest single class of visitors were couples without chil-
dren. Almost 46 percent of the households had incomes of between $9,000
and $15,000, while 9 percent had less than $6,000 and 13 percent had in-
comes greater than $21,000. Nine percent of the heads of households were
of Spanish-American ethnic background and almost 91 percent were of white

ethnic background.

Black Canyon Lake

This site is part of the SitgreaQes National Forest and is situ-
ated about 20 miles southwest of Heber in Coconino County atop the
Mogollon Rim. The elevation at the lake is about 7,000 feet and the
vegetation consists mainly of ponderosa pine.

The recreation season at Black Canyon Lake normally ranges from
April through October, depending upon weather conditions. Access is by
way of a seven mile stretch of unpaved road from State Highway 160.
After lengthy winters and/or heavy rains, access to the site is severely
limited.

The site consists of a 78-surface-acre lake with a boat launch,
paved parking areas and picnic facilities. Overnight camping is not
allowed at the site itself, but several miles from the site there are

areas where camping is allowed. Many of the households that visit Black
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Canyon Lake do so as a day excursion trip from some other lake, campsite,
or town less than 75 miles distant. The major activity at this site is
cold water fishing.

Three-fourths of the households that recreate at Black Canyon
Lake take no more than two trips per year. The average length of stay
per trip for a household is one day. The site is close enough to the
Phoenix metropolitan area that weekend trips can be undertaken, though
heaviest use is during the summer when the majority of households take
their vacations. Over 80 percent of its visitors reside in the Phoenix
metropolitan area.

Table 6 describes the socioeconomic characteristics of the house-
holds that visited Black Canyon Lake during the 1972 outdoor recreation
season. Approximately 45 percent of the heads of households that visited
Black Canyon Lake in 1972 were between the ages of 36 and 55, 5 percent
fewer than those visiting Luna Lake. Most of this difference is made up
in the 17 to 25 year age group which has 5 percent more than the same
age group for Luna Lake. The education levels of the heads of households
that visited this site were almost the same as those that visited Luna
Lake; about 90 percent attained at least a high school education and 48
percent had some college education.

In contrast to Luna Lake, there was a greater tendency for the
households visiting Black Canyon Lake to consist of three or more members.
The household incomes of visitors to this site are very slightly higher
than incomes of those recreating at Luna Lake. Almost 35 percent had

incomes over $15,000 whereas 30 percent of the recreators at Luna Lake



Table 6. Socioeconomic Characteristics of Households Visiting Black Canyon Lake, 1972.2

Age Distribution of
Heads of Households

Education of Heads
of Households

Household Size

Age Percent of Education in Percent of Number in Percent of
Heads of Years Heads of Household Household
Households Households
17-25 10.3 Elementary 0 1 8.3
(6 or less)
26-35 23.3 2 28.1
Junior High 10.5
36-45 24.4 (7-9) 3 15.0
46-55 21.4 High School 42.5 4 22.5
(10 - 12)
56-64 14.4 5 14.2
College 37.7
65 and 6.1 (13 - 16) 6-8 11.1
Over
Graduate and 10.3 9 or more .8
TOTAL 100.0 Post Graduate
(17 or more) TOTAL 100.0
TOTAL 100.0

29



Table 6. Continued
Household Income Ethnic Backgrounds of Households
Income Bracket in Dollars Percent of Households Ethnic Background Percent of Households
0-2,999 1.1 White except 97.8
Spanish-Americans

3,000-5,999 9.2
Black - Negro .3

6,000-8,999 12.8
Spanish-American .8

9,000-11,999 23.1
Oriental 0

12,000-14,999 19.4
American Indian 1.1

15,000-17,999 14,2
Other 0

18,000-20,999 10.0
: TOTAL 100.0

21,000-23,999 3.1

24,000-26,999 1.9

27,000-29,999 1.1

30,000 or more 4,2

TOTAL 100.0

38ased on a sample of households registering at the site during the 1972 outdoor recreation
season.

£9
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had incomes greater than $15,000. Almost 98 percent of the heads of

households visiting Black Canyon Lake were of white ethnic background.

Knoll Lake

Knoll Lake is also located on the Mogollon Rim. The lake is in
the Coconino National Forest about fifty miles north of Payson and 25
miles south of the Blue Ridge Ranger Station. The elevation is approxi-
mately 7,500 feet and the vegetation consists mainly of ponderosa pine.

The recreation use season under normal conditions is from May
through September. The season is often shortened due to late winters
or heavy rains which make the 30 miles of unpaved 01d Rim Road, the only
access to this site, virtually impassable with any type of vehicle.
Access to the 01d Rim Road can be gained from either State Highway 87
west of the site or State Highway 260 east of the site. The distance
from either points of access to the site is approximately the same.

Knoll Lake is a 77-surface-acre lake with a boat launch. It is
one of numerous lakes established by the Arizona Game and Fish Department
on the Mogollon Rim. Camping facilities for about 40 families are a few
hundred yards away from the lake. The major activities at this site are
camping and cold water fishing.

The site is about 150 miles from the Phoenix metropolitan area
where approximately 80 percent of its visitors reside. Some of the
households that visit this site do so only on a day-use basis. However,
since there are many lakes within close proximity of each other on the
Mogollon Rim, many of its users establish a home camp and then during

their stay in the area travel to several sites. Over 80 percent of the
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visiting households took no more than two trips per year to this site and
during their visit the average length of stay was two days.

Table 7 lists the sociceconomic characteristics of households
that visited Knoll Lake during the 1972 outdoor recreation season. About
45 percent of the heads of households visiting Knoll Lake were between
the ages of 36 and 55; 5 percent fewer than those that visited Luna Lake
and about the same as at Black Cahyon Lake. S1lightly more than 44 per-
cent of the visitors were in the 17 to 35 year age bracket; heads of
households visiting Knoll Lake are typically younger than those that
visited either Luna Lake or Black Canyon Lake. Approximately 92 percent
of the heads of households attained at least a high school education, 4
percent more than those that visited Luna Lake. About 52 percent had
some college education; this is also 4 percent more than those heads of
households that visited either Luna Lake or Black Canyon Lake.

The size of the households visiting Knoll Lake was very similar
to the households that visited Black Canyon Lake. About 65 percent of
the households consisted of three or more members., About 42 percent of
the households had incomes that ranged between $9,000 and $15,000, very
much 1ike the other two sites discussed. Only 7 percent had incomes
below $6,000 as compared to 9 percent for Luna Lake and 10 percent for
Black Canyon Lake. Almost 98 percent of the heads of households visiting
Knoll Lake were of white ethnic background, the same percent as for

Black Canyon Lake.



Table 7. Socioeconomic Characteristics of Households Visiting Knoll Lake, 19722,

Age Distribution of
Heads of Households

Education of Heads
of Households

Household Size

Age Percent of Education in Percent of Number in Percent of
Heads of Years Heads of Household Household
Households Households

17-25 13.8 Elementary .6 1 8.3
(6 or less)

26-35 30.6 2 26.7
Junior High 7.0

36-45 24.6 (7 - 9) 3 18.7

46-55 21.0 High School 40.2 4 20.7
(10 - 12)

56-64 8.9 5 14.4
College 37.8

65 and 2.8 (13 - 16) 6-8 10.1

Over
Graduate and 14.5 9 or more 1.1

TOTAL 100.0 Post Graduate
(17 or more) TOTAL 100.0
TOTAL 100.0
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Table 7. Continued

= _ e

Household Income Ethnic Backgrounds of Households
Income Bracket in Dollars Percent of Households Ethnic Background Percent of Households
0-2,999 1.4 White except 97.7
Spanish-Americans
3,000-5,999 6.0
Black - Negro 0
6.000-8.999 ]4.5
Spanish-American 1.5
9,000-11,999 21.6
Oriental .2
12,000-14,999 20.8
American Indian 6
15,000-17,999 15.9
Other 0
18,000-20,999 8.5
TOTAL 100.0
21,000-23,999 4.8
24,000-26,999 2.5
27 .000'29 .999 . 8
30,000 or more 3.3
TOTAL 100.0

%Based on a sample of households registering at the site during the 1972 outdoor recreation
season.

L9
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Horsethief Basin

Horsethief Basin is situated in the Bradshaw mountains about 80
miles north of the Phoenix metropolitan area in the Prescott National
Forest. The elevation at the site is about 6,000 feet and the vegetation
is primarily ponderosa pine.

The recreation use season normally ranges from May through Novem-
ber. Access is from Interstate 17, about 40 miles north of Phoenix.

From that point the next 30 miles of road are extremely rough, winding,
and narrow. The elevation increases from 1,500 feet at the points of
access to over 6,000 feet at the site. Almost 90 percent of the site's
users reside in the Phoenix metropolitan area.

The Basin has several distinct picnic areas and campsites that
permit overnight camping. A very small reservoir, whose main purpose
is to provide water for Crown King and the Basin, allows a Timited amount
of fishing. Both in nearby Crown King and the Basin, grocery concessions
are available. During the peak summer season, cabins are available for
rent. In addition, there are also about forty summer homes in the area.
The site is most heavily used on the weekends and holidays.

Over 80 percent of the visiting households take one or two trips
per year and the average length of stay per trip is two days.

Table 8 describes some of the socioeconomic characteristics of
the households that registered at Horsethief Basin. Almost 46 percent
of the heads of households visiting Horsethief Basin were between the
ages of 36 and 55; this is slightly less than Luna Lake, but about the
same as Black Canyon Lake and Knoll Lake. Only 9 percent of the visitors

exceeded age 55 as compared to 11 percent for Knoll Lake, 20 percent for



Table 8. Socioeconomic Characteristics of Households Visting Horsethief Basin, 19722,

. - — - — — ———___ _— ——— 3
Age Distribution of Education of Heads
Hgads of Households of Households Household Size
Age Percent of Education in Percent of Number 1in Percent of
Heads of Years Heads of Household Households
Households Households

17-25 13.3 Elementary 0 1 9.9
(6 or less)

26-35 31.7 2 23.9
Junior High 2.4

36-45 27.0 (7 -9) 3 16.7

46-55 18.8 High School 34.5 4 23.3
(10 - 12)

56-64 6.8 5 12.6
College 44,7

65 and 2.4 (13 - 16) 6-8 11.9

Over
Graduate and 18.4 9 or more 1.7

TOTAL 100.0 Post Graduate
(17 or more) TOTAL 100.0
TOTAL 100.0
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Table 8. Continued

Ethnic Backgrounds of Households

Household Income

Income Bracket in Dollars Percent of Households Ethnic Background Percent of Households
0-2,999 2.1 White except 98.3
Spanish-American
3,000-5,999 4.8
Black - Negro 0
6,000-8,999 12.6
Spanish-American 1.4
9,000-11,999 22,2
American Indian 0
12,000-14,999 21.2
Oriental .3
15,000-17,999 14.3
Other 0
18,000-20,999 6.8
TOTAL 100.0
21,000-23,999 6.1
24,000-26,999 1.7
27,000-29,999 3.1
30,000 or more 5.1
TOTAL 100.0

48ased on a sample of households registering at the site during the 1972 outdoor recreation
season.
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Black Canyon Lake and 23 percent for Luna Lake. A much larger percent of
the heads of households visiting Horsethief Basin (63 percent) had at
least some college education as compared to 48 percent for Luna Lake and
52 percent for Knoll Lake.

The size of the households visiting this site are similar to the
households that visited both Black Canyon Lake and Knoll Lake. Approxi-
mately 66 percent of the households consisted of three or more members.
Slightly more than 43 percent of the households had incomes that ranged
between $9,000 and $15,000, very similar to other sites. Sixteen per-
cent, though, had incomes of $21,000 or more per year as opposed to only
10 percent for Black Canyon Lake and 13 percent for Luna Lake. Over 98
percent of the heads of households were of white ethnic background, a

similar fact observed for both Black Canyon Lake and Knoll Lake.

Brushy Basin-Four Peaks

Rather than being a specific site, Brushy Basin-Four Peaks is an
area that covers over 3,000 acres of land with a vegetation that ranges
from the lower elevation desert shrubs to the higher elevation ponderosa
pine. The area is located in the Tonto National Forest about 60 miles
northeast of the Phoenix metropolitan area.

The type of recreation carried on at this site is referred to by
the U.S. Forest Service as dispersed recreation. There are no developed
campsites or facilities in the entire area. Recreational activities in-
clude hiking, camping, rock hounding, sightseeing, hunting, and cross-

country cycling.
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A large portion of this area is covered by a mixed shrub type
known as chaparral. Much of this vegetation is so dense and overgrown
that access by game, man, and livestock is extremely difficult. This
brush-covered land is of little value. It affords poor grazing and is
not much better as a wildlife habitat. It is felt by the U.S. Forest
Service that in addition to the above drawbacks, the dense vegetation
constitutes a serious fire hazard and has a very low water yield.

This chaparral area was chosen by the U.S. Forest Service to
experiment with economical methods of converting the dense stands of
chaparral into patchwork patterns of open grassland with scattered clumps
of desirable shrubs and some dense patches of chaparral. This patchwork
pattern is designed to improve wildlife, grazing and water yield values,
while protecting or enhancing the recreational values and reducing the
fire hazard. The U.S. Forest Service is concerned with the effect that
the chaparral treatment had upon the people who used this area for recre-
ational purposes.

The outdoor recreation activities listed above are carried on in
this area on a year-round basis. Peak season for the area is in the
spring and late fall. Most of the use occurs during the weekends and
holidays. Access to the area is either from State Highway 87 west of
the site or from State Highway 188 east of the site. Approximately 20
to 30 miles of extremely narrow, steep, and treacherous dirt road must
be traversed after leaving the state highways. The use of conventional
automobiles to reach the area is discouraged by road signs leading to

the area.
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Over 98 percent of the visiting households reside in the Phoenix
metropolitan area. Of these, 45 percent live in Scottsdale and Mesa.
The majority of the trips taken to Brushy Basin average one day in dura-
tion. Over 40 percent of the households took 2 to 5 trips per year to
this area.

Table 9 describes the socioeconomic characteristics of house-
holds sampled at Brushy Basin-Four Peaks in 1972. The sample indicates
that the heads of households at this site are younger than at any other
of the sampled sites. Over 55 percent are in the 17-35 year age bracket.
Almost 63 percent of the heads of households had some college education.
This characteristic resembles households that visited Horsethief Basin,
but is higher than the other selected sites.

Over 40 percent of the households consisted of 1 to 2 family
members, a figure that is similar to households that visited Luna Lake.
The difference becomes evident when comparing the ages of the households
visiting the two sites. Households visiting Brushy Basin are relatively
young and have not established a family, whereas households visiting
Luna Lake are in the age brackets where the children no longer reside
with their parents.

Although a smaller percent (37 percent) of the households visit-
ing Brushy Basin had incomes between $9,000 and $15,000 compared to the
other sites, almost 42 percent had incomes in excess of $15,000. Almost
all the heads of households that visited Brushy Basin-Four Peaks were of

white ethnic background.



Table 9. Socioeconomic Characteristics of Households Visiting Brushy Basin-Four Peaks, 1972.2

Age Distribution of Education of Heads .
Heads of Households of Households Household Size
Age Percent of Education in Percent of Number in Percent of
Heads of Years Heads of Household Households
Households Households

17-25 25.9 Elementary .8 1 15.9
(6 or less)

26-35 30.7 2 25.6
Junior High 4.1

36-45 20.7 (7 - 9) 3 14.1

46-55 12.4 High School 31.6 4 21.7
(10 - 12)

56-64 5.4 5 111
College 44.6

65 and 4.9 (13 - 16) 6-8 10.5

Over
Graduate and 17.9 9 or more 1.1

TOTAL 100.0 Post Graduate
(17 or more) TOTAL 100.0
TOTAL 100.0
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Table 9. Continued

Household Income

Ethnic Backgrounds of Households

Income Bracket in Dollars Percent of Households

Ethnic Background

Percent of Households

0-2,999
3,000-5,999
6,000-8,999
9,000-11,999

12,000-14,999
15,000-17,999
18,000-20,999
21,000-23,999
24 ,000-26,999
27,000-29,999
30,000 or more

TOTAL

3.8
5.9
1.6
19.1
18.1
15.6
10.7
5.2
4.1
1.4
_4.5
100.0

White except
Spanish-American

Black - Negro
Spanish-American
American Indian
Oriental

Other

TOTAL

99.0

.3

100.0

3Based on a sample of households registering at the site during the 1972 outdoor recreation

season.
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Summar

As can be seen from Table 10, the selected representative sites
are quite diverse in terms of elevation, vegetation, access, development,
nearness to a large population center, and types of activities engaged in
by recreators.

The elevation ranges from a low of 2,000 feet in parts of Brushy
Basin, whose vegetation is primarily desert shrub, to a high of over
8,000 feet at Luna Lake where the vegetation consists mainly of spruce
and pine.

Access to the sites ranges from extremely easy at Luna Lake, to
a seven mile dirt road at Black Canyon Lake, to 30 miles of unpaved road
at Knoll Lake, to 20 miles of extremely dangerous and winding road at
Brushy Basin. The sites range in distance from the Phoenix metropolitan
area from 60 miles for Brushy Basin to 250 miles for Luna Lake.

Development at the selected representative sites ranges from no
development at Brushy Basin to a highly developed site such as Luna Lake
or Horsethief Basin where grocery concessions are available as well as
campsites with shelters, boat rentals, water, toilets, and rental cabins.

A11 of the sites except Brushy Basin have water-based recreation
available. Table 10 points out that a wide range of outdoor recreation
activities may be undertaken.

Table 11 is a summary of the socioeconomic characteristics of
households that visited the selected representative sites in 1972. The
representative age of heads of households visiting Brushy Basin is 28,
the youngest for all the sites sampled, as compared to the oldest repre-

sentative age of 47 for Luna Lake.
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Table 10. Summary of Characteristics of the Selected Representative
Sites.
One way distance
Access from
Recreation . from Phoenix
Site Elevation Vegetation Hizﬁa:;s Metropolitan
Area
Luna Lake 8,000 ft. Spruce, pine, Easy 250 miles
aspen
Black Canyon 7,000 ft. Ponderosa 7 miles 140 miles
Lake pine dirt road
Knoll Lake 7,500 ft. Ponderosa 30 miles 150 miles
pine unpaved road
Horsethief 6,000 ft. Ponderosa 30 miles 80 miles
Basin pine winding, un-
paved road
Brushy Basin- 2,000 to Desert shrub 20 miles wind-
Four Peaks 7,000 ft. and Ponde- ing, treacherous 60 miles
rosa pine unpaved road
Recreation Main Recreation
Site Development Activities Season
Luna Lake Grocery Concession, camp Camping, May -
sites, picnic areas, picnicking November
shelters, cabin rentals,
water, toilets
Black Canyon Boat ramp, picnic area, Cold water April -
Lake paved parking, toilets fishing October
Knoll Lake Family campsite, toilets Cold water May -
fishing, September
camping
Horsethief Grocery concession, camp Camping, May -
Basin sites, picnic areas, picnicking November
shelters, cabin rentals,
water, toilets
Brushy Basin- No Development Camping, A1l year
Four Peaks hiking, rock-
hounding,

cycling




Table 11. Summary of Socioeconomic Characteristics of Households Visiting the Selected
Representative Sites, 1972.

——er— s — S
. Representative . .
. Representative Representative Representative Representative
Recg?::1on Age of Heads_ Ed:g§§:°2f°f Household, Household_ Ethnic
of Households Households® Size Income Background
Luna Lake 47 12 3.3 $10,800 White except
Spanish-American
Black Canyon 39 12 3.5 $11,200 White except
Lake Spanish-American
Knoll Lake 33 12 3.5 $11,700 White except
Spanish-American
Horsethief 33 14 3.6 $11,700 White except
Basin Spanish-American
Brushy Basin- 28 14 3.3 $11,300 White except
Four Peaks . Spanish-American

aModel Value
bMean Value

8L
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The representative level of education attained by heads of house-
holds visiting Luna Lake, Knoll Lake, and Black Canyon Lake is 12 years,
while those visiting Horsethief Basin and Brushy Basin is 14 years.

The size of the households ranged from a Tow of 3.3 members for
Brushy Basin and Luna Lake to 3.6 members for Horsethief Basin.

The highest representative family income level was recorded by
households visiting Knoll Lake and Horsethief Basin at $11,700 per year.
The lowest representative income level was recorded for households visit-
ing Luna Lake at $10,800 per year.

The representative ethnic background for all sites was predomi-
nantly white. Very few households from ethnic minority groups partici-

pated in outdoor recreation at the selected representative sites.



CHAPTER V
GROSS HOUSEHOLD EXPENDITURES

This chapter presents estimates of the expenditures that were
incurred by households who participated in outdoor recreation at the
selected representative sites in the Salt-Verde Basin during the 1972
recreation season. Expenditures are classified by type of expenditure,
by income, by place of residence, by number of trips taken per year,
and by number of days of recreation taken at a site per year. Estimated
total variable expenditures provide some indication of the economic
activity that is generated by the recreation resource. This expenditure
is not the total economic value of the resource. It does not reflect
the expenditure that households participating in outdoor recreation
would have been willing to incur rather than to forego that recreation
experience. It is likely that some recreators would be willing to make
larger expenditures of some or all types than they are currently making.
The real economic value of experiencing the recreational activity is
often greater'than the amount of expenditure actually made (Brown, Singh,
and Castle, 1964). Economic values are detailed in Chapter VI.

Only variable expenditures were included in determining how much
households spent on outdoor recreation, since these are the costs that
are considered by households when planning a trip and are incurred only
if a trip is undertaken. The expenditure estimates detailed in this
chapter serve as data for all value estimates made in Chapter VI,

80
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Each sampled household was asked to record the number of trips
made to a site per year as well as the variable costs incurred during
the sampled trip. Each individual household's costs by category were
multiplied by the number of trips taken to that site during 1972. Each
household's costs were expanded by the relevant response rate for that
site and aggregated to arrive at estimated total expenditures by cate-
gories. This process was repeated for each of the representative study

sites.

Luna Lake

Total variable expenditures by categories for Luna Lake are sum-
marized in Table 12. Transportation costs accounted for about 37 percent
of total expenditures, while food and refreshments were another 20 per-
cent. Lodging costs at this site were higher than at any of the other
four sites because the average distance traveled by households was
greater and the average stay per trip was much longer than at any of the
other study sites. Total expenditures incurred by recreationists who
visited Luna Lake in 1972 were $520,710, the largest amount for any
of the study sites.

Total variable expenditures for households were also tabulated
by income groups (Table 13). Most groups with yearly incomes below
$21,000 spent less proportionately than their weight in the sample.
Households with yearly incomes above $21,000 had greater expenditures
than their proportion in the sample. The highest income groups, $18,000
and over, accounted for only about 25 percent of the total expenditures

and as shown in Table 14, they made fewer trips to the site than any of



Tabie 12. Total Variable Expenditures by Type of Expenditure -
Luna Lake, 1972,

Type of Expenditure Cost in Dollars Percent
Additional food, refreshments, and 104,786.80 20.1
liquor
Lodging (motels, hotels, trailer 83,768.91 16.1

courts, camp fees)

Transportation (gas, oil, bus 194,809.66 37.4
fare, air fare)

Other (ammunition, camera film, 137,345.25 26.4
live bait, equipment rental)

TOTAL 520,710.63 100.0




Table 13. Household Variable Expenditures by Income Groups - Luna Lake, 1972.

—— —_— g

Expendi tures

Yearl i
eone Level  [SreIel  perousatald [0 BRI, P e
Under 3,000 1.6 71.02 6,838.38 1.3
3,000~ 5,999 7.1 69.87 30,752.41 5.9
6,000- 8,999 15.0 77.51 71,428.40 13.7
9,000-11,999 27.0 84.35 140,393.77 27.0
12,000-14,999 18.8 64.38 74,383.77 14.3
15,000-17,999 10.0 99.50 61,588.03 11.8
18,000-20,999 7.6 60.91 28,486.80 5.5
21,000-23,999 4.7 127.85 36,931.91 7.1
24,000-26,999 - 3.3 113.81 23,481.43 4.4
27,000-29,999 1.3 240.68 19,863.82 3.8
Over 29,999 3.6 120.69 26,561.90 5.1

TOTAL 100.0 520,710.63 100.0
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Table 14. Trips and Days of Recreation Taken by Households in Relation to Household Income Level -
Luna Lake, 1972.

Average Days

Average Trips

Percent of Total Trips Total Days

Income Level Households Taken ;gt::hzig at Site aﬁoﬁzzﬁoﬁgr
Under 3,000 1.6 12 1.7 78 11.1

3,000- 5,999 7.1 67 2.1 308 9.6

6,000~ 8,999 15.0 118 1.8 438 6.5

9,000~11,999 27.0 223 1.8 860 7.1
12,000-14,999 18.8 119 1.4 431 5.1
15,000-17,999 10.0 78 1.7 344 7.6
18,000~20,999 7.6 58 1.7 206 6.1
21,000-23,999 4.7 41 2.0 162 7.7
24,000~-26,999 3.3 28 1.9 133 8.9
27,000-29,999 1.3 10 1.7 54 9.0
Over 29,999 3.6 19 1.2 88 5.5
.TOTAL 100.0 773 3,102

¥8
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the other income groups. The $9,000 to $11,999 income group took the
most trips per year to the site and stayed at the site the most number
of days.

Recreation trip expenses, by place of residence, are summarized'
in Table 15. Since Luna Lake is close to the New Mexico border, many
of its visitors reside in that state. The sample indicates that 33 per-
cent of the households came from New Mexico and the southwest Texas area.
They accounted for 37 percent of all the variable trip expenditures in-
curred by households visiting this site. The Phoenix metropolitan area,
which included about 25 percent of all the households, were responsible
for 23 percent of the expenditures incurred by recreationists at this
site. The next largest group was Pima County residents which accounted
for 18 percent of the households and who spent over $90,000 visiting
Luna Lake in 1972,

Table 16 indicates that almost 68 percent of all the sampled
households that visited Luna Lake during the 1972 recreation season took
only one trip and they spent less (42 percent) proportionately than their
weight in the sample. Those households that took more than one trip to
the site per year had greater expenditures than their proportion in the
sample. Only 3 percent of the recreators took more than 5 trips per
year and they accounted for 7 percent of expenditures.

Table 17 classifies household expenditures by number of days
spent at a site per year. Per household expenditures rise rapidly as
the number of days spent at the site per year increases. The per house-
hold expenditures ranged from a low of $14 for a one day trip to a high
of $232 for a 25 day and over trip which averaged to about $9 per day.



Table 15. Household Variable Expenditures by Place of Residence - Luna Lake, 1972.

N

ortgtn® rercant o posnditunes  Estinatad Pergent of

No. Place Households Per Year ($) Expenditures ($) Expenditures
Phoenix Metropolitan Area 25.1 82.43 119,044.38 22.9
Phoenix City 13.6 80.44 74,152,35 14.3
15 Phoenix 1.1 68.56 4,715.27 9
16 Phoenix 3.8 115.86 27,091.75 5.2
17 Phoenix 3.1 88.24 16,991.75 3.3
18 Phoenix 2.5 113.31 17,144.09 3.3
19 Phoenix 2.2 35.03 4,819.12 9
20 Phoenix .9 61.62 3,390.65 7
21 Scottsdale 4.2 59.76 15,616.92 3.0
22 Mesa 3.3 60.16 12,411.97 2.4
23 Tempe 2.0 54,08 6,694.64 1.3
27 Chandler .9 64.36 3,541.27 g
29 Gila Bend 2 205.80 2,830.81 5
31 Glendale 7 65.57 2,705.64 .5
35 Sun City 2 79.30 1,090.78 .2
.1 Mohave County 7 98.63 4,070.15 .8
2 Yuma County 2.0 107.07 13,254.47 2.6
3 Coconino County 4 97.50 2,682.26 .5
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Table 15. Continued

ortgte® percant of  Ependitures  Estimted o percent o
No. Place Per Year ($) Expenditures ($) Expenditures
4 Yavapai County 9 82.66 4,548.14 .9
5 Gila County .9 51.84 2,852.13 .6
6 Pinal County 1.8 72.62 7,991.75 1.5
7 Pima County 17.9 82.14 90,384.11 17.4
9 Cochise County 4.9 60.29 18.244.15 3.5
10 Graham County 2.0 79.67 9,862.45 1.9
11  Greenlee County 8.5 86.78 45,360.01 8.7
12 Navajo County g 32.02 1,321.18 .3
13 Apache County .7 116.10 4,790.92 .9
14 Maricopa County .4 115.80 3,185.69 .6
(excluding Phoenix
Metropolitan Area)
Out of State 33.1 86.44 193,118.85 37.1
TOTAL 100.0 520,710.63 100.0

aMap and key to divisions and places of origin are located in Appendix B.
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Table 16. Household Variable Expenditures by Number of Trips Taken to Site Per Year - Luna Lake,

1972,
Number of Trips Percent of Expenditures Per Estimated Total Percent of Total
to Site Per Year Households Household Per Year ($) Expenditures ($) Expenditures
1 67.5 52.00 216,029.06 41.5
2 17.4 135.05 144,893.40 27.8
3 7.4 130.20 59,809.35 11.4
4 2.2 236.66 32,552.96 6.3
5 2.9 164,81 29,470.43 5.7
6 .4 182.40 5,017.88 1.0
7 1.1 366.03 25,174.00 4.4
8 .2 0 0 0
9 0 0 0 0
10 .2 168.00 2,310.87 5
Over 10 g 172.97 7,137.55 1.4
TOTAL 100.0 520,710.63 100.0
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Table 17. Household Variable Expenditures by Number of Days Taken at Site Per Year - Luna Lake,
1972.

Number of Days Percent of Expenditures Per Estimated Total Percent of Total

at Site Per Year Households Household Per Year ($) Expenditures ($) Expenditures

1 6.9 14.32 6,107.29 1.2

2 12.9 24.90 19,867.98 3.8

3 14.0 43.41 37,616.23 7.2

4 17.4 59.33 63,652.89 12.2

5 8.7 74.24 39,825.31 7.7

6 6.9 105.81 45,116.92 8.7

7 2.9 105.64 18,889.96 3.6

8 4,7 130.47 37,686.38 7.2
9-12 11.6 124.04 88,722.08 17.0
13-18 7.4 171.10 77,667.81 14.9
19-25 5.1 209.92 66,412.65 12.8
Over 25 1.3 231.97 19,145,712 3.7
TOTAL 100.0 | '520,710.63 100.0
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Households that took 6 or less days at the site per year spent less pro-
portionately than their weight in the sample. Households that took more
than 6 days per year had greater expenditures than their proportion in
the sample. Approximately 25 percent of the households took 9 or more

days per year and accounted for almost half of the expenditures.

Black Canyon Lake

Total variable expenditures for Black Canyon Lake was $191,870.68.
Table 18 summarized variable expenditures by category. The largest cate-
gory was transportation, totalling $93,876.68 and accounting for 49 per-
cent of all expenditures. Only 6 percent of all expenditures were for
Todging. There are minimal accommodations available in this area and
most visits are rarely longer in duration than one day. Additional food
and refreshment expenditures were almost 20 percent of the total
expenditures.

Expenditures incurred by recreationists according to their income
classifications are summarized in Table 19. Households in the $9,000 to
$14,999 income group comprise almost 43 percent of the sample and account
for 44 percent of all expenditures made at this site. The highest per
household expenditures incurred by any income group was recorded by the
$12,000 to $14,999 income group with $68.16 per household. Households
with incomes of $21,000 or more had smaller expenditures than their pro-
portion in the sample with only 8 percent of total expenditures. Most
trips taken to the site and highest average trips taken was recorded for

the $12,000 to $14,999 income group as shown in Table 20. This same
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Table 18. Total Variable Expenditures by Type of Expenditure -
Black Canyon Lake, 1972.

Type of Expenditure Cost in Dollars Percent
Additional food, refreshments, and 36,208.02 18.9
liquor
Lodging (motels, hotels, trailer 11,083.42 5.8
courts, camp fees)

Transportation (gas, oil, bus 93,896.68 48.9
fare, air fare)
Other (ammunition, camera film, 50,682.56 26.4

live bait, equipment rental)

TOTAL 191,870.68 100.0




Table 19. Household Variable Expenditures by Income Groups - Black Canyon Lake, 1972.

L — R -

Expenditures .

e Lowt  JSIEEST g owenold Lo SR, percent of Toa
Under 3,000 1.1 12.62 547.13 .3
3,000~ 5,999 9.2 33.94 12,135.43 6.3
6,000~ 8,999 12.8 62.48 31,136.83 16.2
9,000-11,999 23.1 36.31 32,651.35 17.0
12,000-14,999 19.4 68.16 51,693.39 26.9
15,000-17,999 14.2 55.64 30,745.94 16.0
18,000-20,999 10.0 45,12 17,597.29 9.2
21,000-23,999 3.1 47.73 5,688.52 3.0
24,000-26,999 1.9 49.78 3,775.46 2.0
27,000-29,999 1.1 28.87 1,251.35 7
Over 29,999 4.2 28.60 4,648.00 2.4

TOTAL 100.0 191,870.68 100.0

26



Table 20. Trips and Days of Recreation Taken by Households in Relation to Household Income Level -
Black Canyon Lake, 1972.

— = =  —

Incong Lavel  Fercent of - Total Trips WG GIPS total says  QUECSHE DS
($) Household Household

Under 3,000 1.1 4 1.0 4 1.0
3,000- 5,999 9.2 86 2.6 . 138 4,2
6,000- 8,999 12.8 122 2.7 244 5.3
9,000-11,999 23.1 178 2.1 289 3.5
12,000-14,999 19.4 252 3.6 468 6.7
15,000-17,999 14.2 148 2.9 235 4.6
18,000-20,999 10.0 102 2.8 222 6.2
21,000-23,999 3.1 16 1.5 22 2.0
24,000-26,999 1.9 17 2.4 20 2.9
27,000-29,999 1.1 8 2.0 8 2.0
Over 29,999 4.2 26 1.7 36 2.4
TOTAL 100.0 959 1,686

€6
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income group also took the most days per year at the site but comprised
only 19 percent of the sample households.

Trip expenditures, by place of residence, are summarized in
Table 21. The majority of the households (84 percent) visiting Black
Canyon Lake reside in the Phoenix metropolitan area and 53 percent reside
within the Phoenix city limits. Although a very small portion of the
households (3.6 percent) visiting Black Canyon Lake reside in Navajo
County, they accounted for about 14 percent of total expenditures in-
curred at this site. This same group of households was also responsible
for recording the highest per household expenditures of $194.47. Out
of state households accounted for only .3 percent of the sample and
incurred only .1 percent of total expenditures.

Table 22 reveals that almost 60 percent of the sampled households
that visited Black Canyon Lake during the 1972 recreation season took
only one trip and spent less proportionately (19 percent) than their
weight in the sample. A1l households taking more than one trip to the
site had greater expenditures than their proportion in the sample.
Slightly more than 4 percent of the sample households took more than 10
trips and accounted for almost 29 percent of total expenditures.

Table 23 indicates that Black Canyon Lake is mainly used by
recreationists on a day-use-basis. Almost 43 percent of the sample
households took only one day per year at this site and spent $11.52 per
household, 10 percent of total expenditures. Only about 15 percent of
the households took more than 8 days per year, but they accounted for

almost 55 percent of total expenditures.



Table 21. Household Variable Expenditures by Place of Residence - Black Canyon Lake, 1972.

a Expenditures Estimated Percent of
Origin 5552223132 Per Household Total Total

No. Place Per Year ($) Expenditures ($) Expenditures
Phoenix Metropolitan Area 84.1 40.34 147,436.66 77.3
Phoenix City 52.9 46.10 98,651.61 51.8
15 Phoenix 6.7 36.31 9,441.50 4.9
16 Phoenix 10.6 65.63 27,017.93 14.1
17 Phoenix 1.7 55.07 25,059.86 13.1
18 Phoenix 11.1 43.73 18,951.48 9.9
19 Phoenix 6.4 52.56 13,096.40 6.8
20 Phoenix 6.4 23.29 5,804.44 3.0
21 Scottsdale 8.3 29.74 9,666.41 5.0
22 Mesa 10.0 40.12 15,647.89 8.2
23 Tempe 5.6 41.60 9,015.17 4.7
24 Avondale .3 12.00 130.01 A
25 Buckeye .6 17.77 385.16 2
26 Cashion .8 10.53 342,36 .2
27 Chandler 1.7 29.77 1,934.99 1.0
31 Glendale 3.6 77.46 10,910.08 5.7
35 Sun City .3 69.50 752.98 .4
1 Mohave County .3 128.25 1,389.49 o7
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Expenditures Estimated Percent of

Origin Percent of
Per Household Total Total
No. Place Households Per Year (%) Expenditures (§) Expenditures
2 Yuma County 1.4 1.56 84.51 .1
3 Coconino County .3 16.20 175.51 .1
4 Yavapai County .6 13.50 292.52 .2
5 Gila County 2.8 24.84 2,690.73 1.4
6 Pinal County 2.5 24.44 2,383.53 1.2
7 Pima County 3.6 20.94 2,949.08 1.5
12 Navajo County 3.6 194.47 27,390.57 14.3
14 Maricopa County .8 193.45 6,287.65 3.3
(excluding Phoenix
Metropolitan Area)
Out of State .3 6.50 70.42 .1
TOTAL 100.0 191,870.68 100.0

aMap and key to divisions and places of origin are located in Appendix B.
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Table 22. Household Variable Expenditures by Number of Trips Taken to Site Per Year - Black Canyon
Lake, 1972.

Number of Trips  Percent of Expenditures Per  Estimated Total Percent of Total
to Site Per Year Households Household Per Year ($) Expenditures ($) Expenditures
1 59.4 15.65 36,289.71 18.9
2 15.3 50.75 30,239.41 15.8
3 7.2 50.39 14,195.33 7.4
4 2.5 71.07 6,930.36 3.6
5 5.3 82.89 17,062.57 8.9
6 3.6 128.19 18,055.25 9.4
7 .6 154.52 3,348.32 1.8
8 .6 107.20 2,322.86 1.2
9 .8 250.05 8,127.30 4,2
10 .3 15.00 162.51 .
Over 10 4.4 318.07 55,137.05 28.7
TOTAL 100.0 191,870.68 100.0
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Table 23. Household Variable Expenditures by Number of Days at Site Per Year - Black Canyon Lake,

1972.
Number of Days Percent of Expenditures Per Estimated Total o Percent of Total
at Site Per Year Households Household Per Year ($) Expenditures ($) Expendi tures

1 42.8 11.52 19,228.76 10.0
2 13.9 18.26 9,892.74 5.2
3 8.6 43.65 14,659, 31 7.6
4 7.8 44,83 13,600.76 7.1
5 3.6 38.01 5,353.74 2.8
6 5.3 52.18 10,741.06 5.6
7 1.1 117.36 5,086.13 2.7
8 2.5 91.76 8,947.13 4.7
9-12 8.1 102.45 32,188.24 16.8
13-18 3.6 172.46 24,290.36 12.7
19-25 1.1 136.77 5,927.41 3.1
Over 25 1.7 645.41 41,955.04 21.9
TOTAL 100.0 191,870.68 100.0
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Knoll Lake |
For Knoll Lake total variable expenditures in 1972 were estimated
to be $231,907.56. Table 24 summarizes expenditure estimates. Almost 44
percent of all expenditures were for transportation. Since this site is
extremely isolated and the majority of the visitors are campers, lodging
costs were not expected to be large; in fact, they amounted to only 2
percent of all expenditures. Food expenditures amounted to about 33 per-
cent of the total expenses incurred by recreationists visiting Knoll
Lake.
Table 25 tabulates expenditures by income groups. The $12,000
to $14,999 income group, which included about 21 percent of the sample
households, had greater expenditures (31.9 percent) than their propor-
tion in the sample while most other groups spent less proportionately
than their weight in the sample. The two income groups $9,000 to $11,999
and $12,000 to $14,999 accounted for about 52 percent of all gxpenditures.
Table 26 indicates that on the average the $21,000 to $23,999 income
group took 2.5 trips per year to this site, the highest of all the in-
come groups. The $15,000 to $17,999 income group, comprising almost 16
percent of the sample population, took on the average the highest number
of days per year (5.0 days) at this site.
Recreation trip expenditures, by place of residence, are shown
in Table 27. Most of the households (85 percent) visiting Knoll Lake
reside in the Phoenix metropolitan area and of those, 48 percent reside
within the Phoenix city limits. Households from the Phoenix metropolitan
area accounted for 74 percent of all expenditures, but this amounf was

proportionately less than the Phoenix visitors' weight in the sample.
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Table 24. Total Variable Expenditures by Type of Expenditure -
Knoll Lake, 1972.

Type of Expenditure Cost in Dollars Percent
Additional food, refreshments, and 75,304.57 32.5
liquor
Lodging (motels, hotels, trailer 4,314.72 1.9

courts, camp fees)

Transportation (gas, oil, bus 101,469.74 43.8
fare, air fare)

Other (ammunition, camera film, 50,818.53 21.9
live bait, equipment rental)

TOTAL 231,907.56 100.0




Table 25. Household Variable Expenditures by Income Groups - Knoll Lake, 1972.

Yearl Expenditures .

eone Level  [restel  per Housenole (ot Denditunes,  Percent of Tota
Under 3,000 1.4 19.94 1,136.90 .5
3,000- 5,999 6.0 59.83 15,185.10 6.6
6,000- 8,999 14.5 50.77 30,927.24 13.3
9,000-11,999 21.6 51.68 46,891.03 20.2
12,000-14,999 20.8 84,52 74,009.36 31.9
15,000-17,999 15.9 45.23 30,135.91 13.0
18,000-20,999 8.5 39.40 13,999.56 6.0
21,000-23,999 4.8 50.03 10,157.84 4.4
24,000-26,999 2.4 31.42 3,190.04 1.4
27,000-29,999 .8 19.31 612.79 .3
Over 29.999 3.3 40.56 5,661.80 2.4

TOTAL 100.0 231,907.56 100.0
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Table 26. Trips and Days of Recreation Taken by Households in Relation to Household Income Level -

Yearly

Average Days

‘ Average Trips

LS HCR I - R O
Under 3,000 1.4 14 1.6 26 2.9
3,000- 5,999 6.0 84 2.1 164 4.1
6,000- 8,999 14.5 180 1.9 367 3.8
9,000-11,999 21.6 284 2.0 700 4.9
12,000-14,999 20.8 262 1.9 608 4.4
15,000-17,999 15.9 213 2.0 522 5.0
18,000-20,999 8.5 94 1.7 220 3.9
21,000-23,999 4.8 81 2.5 146 4.6
24,000-26,999 2.4 21 1.3 55 2.6
27,000-29,999 .8 6 1.2 10 2.0
Over 29,999 3.3 34 1.6 76 3.5
TOTAL 100.0 1,273 2,894
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Table 27. Household Variable Expenditures by Place of Residence - Knoll Lake, 1972.
Ortgin® percent of L Cehald - fotal | et
No. Place Per Year ($) Expenditures ($) Expenditures
Phoenix Metropolitan Area 84.5 51.92 172,728.36 73.92
Phoenix City 48.0 59.77 109,875.61 47.13
15 Phoenix 5.4 41.60 9,503.55 4,10
16 Phoenix 12.1 46.54 23,624.68 10.19
17 Phoenix 12.5 49.06 26,130.27 11.27
18 Phoenix 8.0 48.04 16,155.46 6.97
19 Phoenix 5.9 64.84 16,046.14 6.92
20 Phoenix 4.1 107.99 17,815.51 7.68
21 Scottsdale 11.6 41.10 20.080.65 8.66
22 Mesa 9.7 39.79 16,158.57 6.97
23 Tempe 7.4 36.04 11,205.90 4.83
24 Avondale .6 56.05 1,422.59 .61
25 Buckeye .5 41.60 791.88 .34
27 Chandler 1.5 48.28 3,063.69 1.32
‘28 E1 Mirage .3 110.25 1,399.11 .60
30 Gilbert .3 25.00 317.26 14
31 Glendale 3.5 39.55 5,771.80 2.49
32 Goodyear .5 46.33 881.96 .38
34 Peoria .3 31.30 397.21 A7
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Table 27. Continued

a Expenditures Estimated Percent of
Origin zg:g:n:lgz Per Household Total Total
No. Place Per Year ($) Expenditures ($) Expenditures
35 Tolleson .3 50.60 642.13 .28
1 Mohave County .2 16.00 101.52 .04
2 Yuma County .3 2.02 25.70 01
3 Coconino County 1.7 20.15 1,406.09 .61
4 Yavapai County 1.8 28.11 2,140.23 .92
5 Gila County 2.4 18.66 1,894.19 .82
6 Pinal County 1.7 58.61 4,091.05 1.76
7 Pima County 3.3 285,21 39,813.13 17.17
12 Navajo County 3.2 73.59 9,805.20 4.23
13 Apache County .2 13.20 83.76 .04
14 Maricopa County .9 24.28 224.49 .40
(excluding Phoenix
Metropolitan Area)
Out of State .2 33.70 213.83 .09
TOTAL 100.0 231,907.56 100.0

aMap and key to divisions and places of origin are located in Appendix B.
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Although only about 3 percent of the households visiting Knoll Lake re-
sided in Pima County, they were responsible for 17 percent of the expen-
ditures incurred by households participating in recreation at this site.
Only .2 percent of the sample households resided out-of-state and they
accounted for only .1 percent of expenditures.

Table 28 categorizes expenditures incurred by recreationists
according to the number of trips they took to a site per year. The data
reveal that 65 percent of the sampled households took only one trip per
year to Knoll Lake and spent less proportionately (41 percent) than their
weight in the sample. Only slightly more than 1 percent of the house-
holds took more than 10 trips, but they accounted for almost 12 percent
of the expenditures.

According to figures from Table 29, about 20 percent of the
sample households took only one day per year at this site and incurred 6
percent of the total expenditures. Almost 57 percent of the visitors
stayed two to four days per year, yet they spent less proportionately
(44 percent) than their weight in the sample. Only 12 percent took more
than 9 days per year at Knoll Lake, yet they incurred 35 percent of
total expenditures.

Horsethief Basin

Total variable expenditures for Horsethief Basin in 1972 were
$112,992.68. Table 30 categorizes total variable expenditures by type
of expenditure. The largest portion, almost 44 percent, was incurred
by recreationists for transportation. The smallest portion of the total

expenditure, 6.9 percent, was for lodging. The'percent for Todging at



Table 28. ?ggzehold Variable Expenditures by Number of Trips Taken to Site Per Year - Knoll Lake,
Number of Trips Percent of Expenditures Per Estimated Total Percent of Total
to Site Per Year Households Household Per Year ($) Expenditures ($) Expenditures
1 65.3 34.67 95,044.83 41.0
2 16.6 47.23 32,963.97 14.2
3 8.2 57.55 19,719.35 8.5
4 3.5 116.49 17,000.95 7.3
5 1.7 165.99 11,585.50 5.0
6 1.1 175.11 7,777.92 3.4
7 .9 114.68 4,366.12 1.9
8 9 263.40 10,027.92 4.3
9 .2 94.50 599.62 .3
10 .5 273.50 5,206.22 2.2
Over 10 1.4 483.57 27,615.16 11.9
TOTAL 100.0 231,907.56 100.0
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Table 29. Household Variable Expenditures by Number of Days Taken at Site Per Year - Knoll Lake,

1972,
Number of Days Percent of Expenditures Per Estimated Total Percent of Total
at Site Per Year Households Household Per Year ($) Expenditures ($) Expenditures

1 19.5 17.25 14,118.18 6.1
2 22.8 55.89 53,553.35 23.1
3 19.5 27.88 22,817.08 9.8
4 14.4 41,41 24,962.45 10.8
5 2.6 62.27 6,717.01 2.9
6 5.4 53.09 12,126.27 5.2
7 .5 95.55 1,818.85 .8
8 3.8 93.54 14,838.20 6.4
9-12 6.0 88.08 22,355.33 9.6
13-18 3.6 168.64 25,681.28 11.1
19-25 1.2 366.52 18,604.85 8.0
Over 25 .8 451.20 - 14,314.72 6.2
TOTAL 100.0 231,907.56 100.0

L0L
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Table 30. Total Variable Expenditures by Type of Expenditure -
Horsethief Basin, 1972.

Type of Expenagzare Cost in Dollars Percent
Additional food, refreshments, and 33,361.77 29.5
liquor
Lodging (motels, hotels, trailer 7,807.17 6.9

courts, camp fees)

Transportation (gas, oil, bus 49,170.15 43.5
fare, air fare)

Other (ammunition, camera film, 22,653.58 20.1
live bait, equipment rental)

TOTAL 112,992.68 100.0
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this site is higher than at some of the other sites because during the
peak season rental cabins are available for the recreationists. The
percent of expenditures attributed to food and refreshments is similar
to the other sites, about 30 percent.

Expenditures that households incurred at Horsethief Basin are
classified by income groups in Table 31. The largest percent of sample
households (22 percent) fell into the $9,000 to $11,999 income group who
accounted for 41 percent of the total expenditures. Groups with yearly
incomes above $18,000 had expenditures that were less than their propor-
tion in the sample. Table 32 points out that the $3,000 to $5,999 income
group took the highest average trips (5.3) and days (7.9) to the site
per year.

Household trip expenditures by place of residence are summarized
in Table 33. Almost 90 percent of the households visiting Horsethief
Basin reside in the Phoenix metropolitan area and 66 percent of those
reside within the Phoenix city 1imits. Those households residing in the
Phoenix metropolitan area accounted for 96.1 percent of all expenditures
incurred at this site. Only .3 percent of the sample households came
from out of state and they were responsible for .2 percent of all
expenditures.

Due to the close proximity of Horsethief Basin to the Phoenix
metropolitan area, where most of its visitors reside, the majority of
the visits are taken on weekends. Table 34 indicates that 72 percent of
the sample households take only one trip to this site pef year and are
responsible for a much smaller proportion of expenditures (23 percent)

than their weight in the sample. Most households taking more than two



Table 31. Household Variable Expenditures by Income Groups - Horsethief Basin, 1972.
Year] Expenditures :

cone Level  [ISEGST perfousenold (ot Bpenires,  Pepeent of Toe!
Under 3,000 2.0 17.54 897.72 A
3,000- 5,999 4.8 65.30 7,800.61 6.9
6,000- 8,999 12.6 26.49 8,364.27 7.4
9,000-11,999 22.2 84.23 46,712.67 41.3
12,000-14,999 21.1 30.64 16,208.83 14.4
15,000-17,999 14.3 56.53 20,256.61 17.9
18,000-20,999 6.8 27.04 4,614.59 4.1
21,000-23,999 6.1 20.18 3,099.40 2.7
24,000-26,999 1.7 11.70 505.12 4
27,000-29,999 3.1 18.10 1,389.93 1.2
Over 29,999 5.1 24.56 3,142.92 2.8
TOTAL 100.0 112,992.68 100.0

oLl



Table 32. Trips and Days of Recreation Taken by Households in Relation to Household Income Level -
Horsethief Basin, 1972,

- ]

Average Trips Average Days

Yearl
e Level [OSNE Teen el RIS atsite b
Under 3,000 2.0 10 1.7 19 3.2
3,000- 5,999 4.8 74 5.3 110 7.9
6,000- 8,999 12.6 55 1.5 126 3.4
9,000-11,999 22.2 219 3.4 478 7.4
12,000-14,999 21.1 131 2.1 286 4.6
15,000-17,999 14.3 95 2.3 ’ 246 5.9
18,000-20,999 6.8 25 1.3 62 3.1
21,000-23,999 6.1 31 1.7 Al 3.9
24,000-26,999 1.7 5 1.0 5 1.0
27,000-29,999 3.1 21 2.3 42 4.7
Over 29,999 5.1 22 1.5 44 2.9

TOTAL 100.0 688 1,489

Lt



Table 33. Household Variable Expenditures by Place of Residence - Horsethief Basin, 1972.
Origin® Percent of b0 e Lo ot et
No. Per Year ($) Expenditures ($) Expenditures
Phoenix Metropolitan Area 89.4 48,72 108,377.60 96.1
Phoenix City 65.8 47.68 76,718.43 68.0
15 Phoenix 7.2 15.13 2,710.58 2.4
16 Phoenix 17.7 49.62 22,013.71 19.5
17 Phoenix 18.4 54,37 25,051.41 22.2
18 Phoenix 10.9 21.32 5,820.61 5.2
19 Phoenix 5.8 121.46 17,617.43 15.6
20 Phoenix 5.8 24.16 3,504.69 3.1
21 Scottsdale 5.8 92.61 13,432.59 11.9
22 Mesa 2.0 16.31 834.90 g
23 Tempe 4.4 55.24 6,127.56 5.4
24 Avondale .3 12.40 105.80 .1
27 Chandler g 13.70 233.79 2
29 Gila Bend .3 33.20 283.28 2
3 Glendale 7.8 33.87 6,647.01 5.9
34 Peoria 7 197.40 3,368.60 3.0
35 Sun City 1.4 11.55 394.20 4
37 Tolleson .3 27.12 231.44 .2

clt



Table 33. Continued

Expenditures

Estimated

Percent of

Ortgjna 58;2:22132 Per Household Total Total
No. Place Per Year ($) Expenditures ($) Expenditures
2 Yuma County .3 26.50 226.11 .2
3 Coconino County .3 12.40 105.80 o1
4 Yavapai County 4.1 16.17 1,655.93 1.5
5 Gila County .3 9.25 78.92 |
6 Pinal County .3 35.70 304.61 .3
7 Pima County .3 22.90 195.39 2
12 Navajo County .3 0 0 0
14 Maricopa County 3.8 19.58 1,837.99 1.6
(excluding Phoenix
Metropolitan Area)
Out of State .3 30.35 258.96 .2
TOTAL 100.0 112,992.68 *100.0

aMap and key to divisions and places of origin are located in Appendix B.

el



Table 34. Household Variable Expenditures by Number of Trips Taken to Site Per Year - Horsethief
Basin, 1972.

Number of Trips Percent of Expenditures Per Estimated Total Percent of Total
to Site Per Year Households Household Per Year ($) Expenditures (§) Expendi tures
] 72.4 14.56 26,335.37 23.3
2 11.3 30.97 8,719.33 7.7
3 4.4 111.49 12,366.68 10.9
4 4.1 83.37 8,536.54 7.6
5 1.0 38.37 982.30 9
6 7 114,15 1,947.95 1.7
7 .3 58.10 495,73 .4
8 1.0 137.07 3,508.53 3.1
9 1.4 199.80 6,819.11 6.0
10 .3 143.00 1,220.14 10
Over 10 3.1 547.73 42,061.01 37.2

TOTAL 100.0 112,992.68 100.0

vil
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trips per year to Horsethief Basin had greater expenditures than their
proportion in the sample,

According to Table 35, 58 percent of the sample households par-
ticipated in recreation at this site one to two days per year and
accounted for only 15 percent of total expenditures incurred by recre-
ationists. Per household expenditures rose rapidly as the number of
days per year increased. They ranged from a low of $10.91 for those
who took only one day per year to over $20 per day for those who took

more than 25 days per year.

Brushy Basin-Four Peaks

Total variable expenditures incurred by households at Brushy
Basin-Four Peaks are the lowest of any of the other sites at $60,108.42.
Table 36 summarizes total variable expenditures by type of expenditure.
The largest portion, 53 percent, was for transportation. Lodging expen-
ditures were only .4 percent due to the close proximity of the site to
the Phoenix metropolitan area where most of its visitors reside. Food
and refreshment expenditures accounted for 28 percent of the expenditures
incurred by households visiting this area.

Expenditures incurred by households visiting Brushy Basin are
also categorized by income groups in Table 37. Households included in
the $6,000 to $17,999 income groups comprised almost 65 percent of the
sample households and they accounted for almost 72 percent of total
expenditures. Households in the higher income groups, $18,000 and over,
which included about 26 percent of the sample households, spent less

proportionately (16 percent) than their weight in the sample. Table 38



Table 35. Household Variable Expenditures by Number of Days at Site Per Year - Horsethief Basin,

1972,
Number of Days Percent of Expendi tures ;::Ei Estimated Total Percent of Total
at Site Per Year Households Household Per Year ($) Expenditures ($) Expenditures
1 31.7 10.91 8,655.76 7.7
2 26.3 12.32 8,091.45 7.2
3 12.3 16.02 4,922.14 4.4
4 8.5 28.72 6,126.17 5.4
5 .3 16.00 136.52 N
6 5.1 37.22 4,763.23 4.2
7 7 95.82 1,635.24 1.5
8 3.1 75.12 5,768.77 5.1
9-12 3.8 95.53 8,965.87 7.9
13-18 5.1 172.19 22,037.76 19.5
19-25 7 145,34 2,480.22 2.2
Over 25 2.4 659.83 39,409.56 34.9

TOTAL 100.0 112,992.68 100.

9Ll
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Table 36. Total Variable Expenditures by Type of Expenditure -
Brushy Basin-Four Peaks, 1972.

Type of Expenditure Cost in Dollars Percent
Additional food, refreshments, and 16,886.52 28.1
liquor
Lodging (motels, hotels, trailer 245.72 .4

courts, camp fees)

Transportation (gas, oil, bus 31,980.38 53.2
fare, air fare)

Other (ammunition, camera film, 10,995.80 18.3
live bait, equipment rental)

TOTAL 60,108.42 100.0




Table 37. Household Variable Expenditures by Income Groups - Brushy Basin-Four Peaks, 1972.

L T - - _J

Yearl Expenditures .

eome Level  ferCel perousaheld  [OMLERIAR, P e
Under 3,000 3.8 30.98 2,404.14 4.0
3,000- 5,999 5.8 39.37 4,709.50 7.8
6,000- 8,999 11.8 46,28 11,222.72 18.7
9,000-11,999 19.1 27.57 10,785.61 18.0
12,000-14,999 18.1 27.85 10,354.36 17.2
15,000-17,999 15.6 33.70 10,785.93 17.9
18,000-20,999 10.6 13.98 3,028.27 5.0
21,000-23,999 5.2 25.87 2,760.18 4.6
24,000-26,999 4.1 14,44 1,213.98 2.0
27,000-29,999 1.4 73.52 2,139.18 ' 3.6
Over 29,999 4.4 7.78 704.56 1.2
TOTAL 100.0 60,108.42 100.0

8Ll



Table 38. Trips and Days of Recreation Taken by Households in Relation to Household Income Level -
Brushy Basin-Four Peaks, 1972.

Average Trips Total Days

Yearly

tcone Level  {SiCloile  Taken . Joken per st site  at Site per
Under 3,000 3.8 72 3.0 114 4.8
3,000- 5,999 5.8 127 3.4 186 5.0
6,000- 8,999 11.8 282 3.8 346 4.6
9,000-11,999 19.1 357 3.0 438 3.6
12,000-14,999 18.1 354 3.1 491 4.3
15,000-17,999 15.6 293 3.0 424 4.3
18,000-20,999 . 10.6 123 1.8 156 2.3
21,000-23,999 5.2 108 3.3 191 5.8
24,000-26,999 4.1 59 2.3 93 . 3.6
27,000-29,999 1.4 30 3.3 48 5.3
Over 29,999 4.4 42 1.5 66 2.4

TOTAL 100.0 1,847 2,553

6LL
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indicates that the average number of trips taken to this area per year
is higher than all the other sites. Most income groups took on the
average of 3 trips per year to this recreation area.

Recreation trip expenses, by place of residence are summarized
in Table 39. Since Brushy Basin-Four Peaks is located only a short dis-
tance from the Phoenix metropolitan area, it is not surprising to find
that 95 percent of the households visiting this area reside in the
Phoenix metropolitan area. These households incurred 96 percent of all
expenditures. Scottsdale and Mesa combined comprise the largest percent
of households (45 percent) that visit Brushy Basin and they account for
41 percent of all expenditures. Out of state visitors comprise only
.2 percent and incur only .1 percent of total expenditures.

Tables 40 and 41 categorize household expenditures according to
the number of trips households took to the area per year and the number
of days they stayed at the area per year. Almost 48 percent of the sam-
ple households took only one trip to Brushy Basin and accounted for only
12 percent of total expenditures. Only 4 percent of the households took
more than ten trips to this area in 1972 yet they incurred 29 percent of
the total expenditures.

The majority of the visits to this area are one day outings since
it can be reached in less than two hours by most of its visitors. Table
41 indicates that about 70 percent of the sample households took 1 to 3
days per year at this recreation area, but incurred only 28 percent of
total expenditures. Households that took more than 8 days comprised only

11 percent but accounted for 50 percent of total expenses.



Table 39. Household Variable Expenditures by Place of Residence - Brushy Basin-Four Peaks, 1972.
Origin® Percent of RS eld “Total e atal
No. Place Per Year ($) Expenditures ($) Expendi tures
Phoenix Metropolitan Area 95.3 26.32 57,672.56 96.0
Phoenix City 32.1 38.66 25,345.44 42,2
15 Phoenix 6.9 24.13 3,433.24 5.7
16 Phoenix 2.8 33.45 1,946.72 3.2
17 Phoenix 5.8 334.1 4,080.89 6.8
18 Phoenix 6.0 49.67 6,102.85 10.2
19 Phoenix 8.2 45,05 7,573.49 12.6
20 Phoenix 2.4 45.53 2,208.25 3.7
21 Scottsdale 20.2 26.65 11,028.83 18.4
22 Mesa 24,9 26.27 13,418.09 22.3
23 Tempe 12.9 21.73 5,761.09 9.6
25 Buckeye .3 12.72 82.28 .1
27 Chandler 1.6 17.05 551.41 .9
30 Gilbert 9 13.90 269.56 .5
31 Glendale 1.7 29.29 1,041.67 1.7
35 Sun City .2 15.65 50.60 .
36 Surprise .2 13.90 44,94 .1
37 Tolleson .3 12.04 77.84 .1

el



Table 39, Continued

o

a Expenditures Estimated Percent of
Origin :g:ggsglg: Per Household Total Total
No. Place Per Year ($) Expenditures ($) Expendi tures
3 Coconino County 2 11.02 35.64 o
4 Yavapai County o3 10.38 67.12 .1
5 Gila County 5 0 0 0
6 Pinal County 2.1 39.23 1,643.66 2.7
7 Pima County .9 34.09 661.33 1.1
14 Maricopa County .5 5.48 53.18 o1
(excluding Phoenix
Metropolitan Area)
Out of State .2 16.40 53.02 .1
TOTAL 100.0 60,108.42 100.0

aMap and key to divisions and places of origin are located in Appendix B.

a2l



Table 40. Household Variable Expenditures by Number of Trips Taken to Site Per Year - Brushy Basin-
Four Peaks, 1972.

Number of Trips Percent of Expenditures Per Estimated Total Percent of Total
to Site Per Year Households Household Per Year (§) Expenditures ($) Expenditures
1 47.6 7.35 7,177.44 1.9
2 19.1 16.34 6,394.04 10.6
3 13.1 25.83 6,931.91 11.5
4 5.5 44,17 4,998.07 8.3
5 4.1 59.91 5,036.15 8.4
6 3.0 63.85 3,922.41 6.5
7 1.4 87.69 2,551.73 4.3
8 .8 59.72 965.41 1.6
9 .8 70.20 1,134.82 1.9
10 .6 296.50 3,834.46 6.4
Over 10 3.9 212.33 17,161.98 28.6
TOTAL 100.0 60,108.42 100.0

gel



Table 41. Household Variable Expenditures by Number of Days Taken at Site Per Year - Brushy Basin-
Four Peaks, 1972,

-

Number of Days Percent of Expenditures Per Estimated Total Percent of Total
at Site Per Year Households Household Per Year ($) Expenditures ($) Expenditures

1 39.0 7.31 5,837.76 9.7
2 20.3 12.59 5,249.85 8.7
3 11.2 23.77 5,455.42 9.1
4 7.4 27.54 4,185.35 7.0
5 2.4 44.29 2,148.00 3.6
6 5.4 32,35 3,556.18 5.9
7 .6 63.17 817.01 1.4
8 2.8 47.29 2,752.27 4.6
9-12 5.4 75.73 8,324.66 13.9
13-18 3.2 109.69 7,092.79 11.8
19-25 .9 125.37 2,431.94 4.1
Over 25 1.4 421.24 12,257.19 20.4
TOTAL 100.0 60,108.42 100.0

174}
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Summary of Variable Expenditures

Total household expenditures at the representative sites ranged
from a low of $60,108 at Brushy Basin-Four Peaks to a high of $520,711
at Luna Lake. Luna Lake, the site that is most distant from a major
population center, is the most developed of all the sites and has the
easiest access, had the highest total household expenditures. Brushy
Basin-Four Peaks, which is completely undeveloped, extremely close to
the Phoenix metropolitan area and has difficult access, had the lowest
expenditures. For all of the sites transportation costs were the largest
proportion of total costs ranging from 37 percent at Luna Lake to 53
percent at Brushy Basin-Four Peaks.

Lodging costs were lowest in proportion to total household expen-
ditures. The highest proportion (16 percent) was recorded for Luna Lake
where accomodations are available near the site and where most visitors
travel long distances. The lowest proportion (.4 percent) was recorded
for Brushy Basin-Four Peaks which is less than two hours drive from
Phoenix and where most trips are one day outings.

Additional food and refreshment costs ranged from 19 percent at
Black Canyon Lake where the majority of the visitors remain for less than
one day, to 33 percent at Knoll Lake where many of the visitors are
campers and remain at the site for several days.

The "other" category of expenditures ranged from 18 percent at
Brushy Basin-Four Peaks to 26 percent at Luna Lake.

It must be recognized that although total variable expenditures
provide some insight into the economic activity generated by a recreation

resource, it does not reflect the value of the recreation resource.
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Estimates of the economic value of the resource are given 1n‘the

following chapter.



CHAPTER VI

ESTIMATION OF NET ECONOMIC VALUE FOR OUTDOOR
RECREATION OF THE SELECTED SITES

In the preceding chapter estimates for total variable expendi-
tures incurred by households visiting the selected recreation sites were
made. These estimates provide some indication of the activity associ-
ated with the recreation resource. However, since they merely measure
how much is spent per year by recreators at and traveling to and from a
particular recreation site, they are not truly indicative of the value
of the resource for the recreation opportunity produced. To determine
the net value of the recreational resource, it is essential to obtain
estimates of the underlying demand relationships for the recreational
experience as a whole. Once demand for the total experience has been
derived, net values of the resource itself can be estimated. The specific
statistical and mathematical procedures involved in estimating the demand
relationships and the net values were discussed in Chapter III.

The purpose of this chapter is to analyze and discuss the under-
lying empirical demand relationships and the net values derived for each
selected representative recreation site. Each site receives separate
treatment since each is unique and presented different estimation prob-
lems. Luna Lake serves as an example site in the preliminary discussion
of the variables used and the selection of equation forms used.

Several algebraic forms were hypothesized for the demand rela-
tionships. Each function was tested for each site using multiple

127
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stepwise regression analysis to determine the stability, significance,
and explanatory power of the relevant demand variables. The simple
Tinear demand function was found to be totally unacceptable since it was
unable to successfully estimate demand equations for the recreation
experience with any of the site data. In addition, the inverse form of

the function (Y = a + El_+ Eg-+ . e Eg) was tested without significant
X X X
1 2 n

improvement. Best overall results were achieved with a quadratic func-
tion of the following general form:

2 2,

= 2

m-]xn * bmxn

Estimates for all sites except one were based on this algebraic form of
the demand equation.

Factors hypothesized to be of importance in determining the num-
ber of trips or days taken to a site during the year are listed in Table
42. The most iﬁportant independent variable from the viewpoint of using
the two-stage Clawson-Hotelling estimating procedure is the average cost
per trip (X]t) or per day (X]d) for a household to a particular site.
The cost variable is crucial to the second stage of the analysis when
net economic values for the resource are estimated. Added costs beyond
the variable trip expenses are interpreted as substitutes for an entry
fee per vehicle into a site for the expressed purpose of carrying on a
particular recreation activity.

The nonmonetary costs of distance traveled (travel time expressed
as the average roundtrip mileage from point of origin to site) are also
hypothesized to be important demand shifters. Exclusion of these dis-

tance costs might result in an underestimate of value for a particular



129
Table 42. Variables Included in the Demand Equations.

Variables?
Dependent Variable Independent Variable
1. Yt = Number of trips to 1. X] = Average variable cost per
site in 1972 t trip to site
or

or
X] = Average variable cost per

2. Yd = Number of days at d day at site and in transit

site and in transit

in 1972 2
2. (X]t)

or

2
x

3. X2 = Average roundtrip mileage ¥
from point of residence to

site
2
5. X3 =2Age
6 (X3)
7. X4 = Years of Education
2
8 (X4)
9. X5 = Yearly Household Income
2
10. (X5)

11. X6 = Days of Paid Vacation
2
12. (XS)

3pata either relate to the household unit (e.g., income) or to
head of household (e.g., education).
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recreation site as pointed out by Knetsch (1963) and reiterated by
Cesario and Knetsch (1970, p. 702):

Perhaps the most serious difficulty of the travel cost

method, as it has been applied in the past, is a consistent

bias in the derived demand curve. This difficulty results

from the basic assumption that the disutility of overcoming

distance is a function only of money cost. This assumption

is not correct. The effect of distance is likely to be a

function of the time involved in making the trip, as well as

the monetary cost . . .
Empirical results documenting the hypothesis of Cesario and Knetsch were
recorded by Brown and Nawas (1971) and by Martin, Gum, and Smith (1973).
Inclusion of these distance costs resulted in better specification of the
model with increased explanation of the variance and had the effect of
decreasing the cost coefficient and increasing the value of the resource.
Therefore, visitor rates should be expressed not only as a function of
money cost, but also as a function of time. Since time is a difficult
variable to quantify, distance serves as a surrogate. The problem of
multicollinearity normally present when including the two variables,
distance and variable cost in the same equation under the standard
Clawson-Hotelling model, is significantly reduced by using unaggregated
data and employing the individual observation method as described by
Brown and Nawas (1971).

In this study the same results were not achieved. Due to the
close proximity of the majority of the sites to major population centers,
distance costs were not always significant. For one site, Luna Lake,
where distance was a significant variable, the inclusion of distance

actually increased the cost coefficient and thus decreased the value

of the resource. These results are discussed later.
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In addition to the independent variables cost and distance, the
following socioeconomic variables were tested for significance: age of
head of household, years of education of head of household, yearly house-
hold income, and days of paid vacation per year of head of household.

Trips per year as the dependent variable was first tested with
the quadratic demand equation for all sites. Results indicated that with
this formulation significant and stable cost coefficients were not possi-
2

ble at any of the sites except Luna Lake where the R

Tow (.05).

value was extremely -

Days per year was then tested as the dependent variable and al-
though the results for all sites were an improvement over using trips
per year, for some sites the cost variable was still unstable and
insignificant.

Further examination of the data revealed that for certain sites
households taking 6 or more trips to a site per year apparently responded
to different stimuli and had different associated variable costs from
those households that took fewer than six trips per year to a site. For
other sites, households taking more than 8 days at a site per year seemed
to respond differently to the independent variables than those households
that took 8 or fewer days per year at a site. These stratified samples
were then tested using multiple regression analysis and for some sites
improvements in the stability and significance of the cost coefficients

2 values.

occurred in addition to higher R
At Black Canyon Lake, two distinct groups of households emerged.
Households that traveled less than 75 miles to this site were those who

took day excursion trips and differed in response from those households
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whose primary objective was visiting Black Canyon Lake. When these
households with low travel distances were omitted from the sample,
improvements in the regression analysis occurred.

Households who were visiting a site for the first time, were
also found to respond to different stimuli and had different associated
costs than those households that had been to the site before. House-
holds returning to a site must have received utility at least equal to
the cost incurred by taking the trip, otherwise the return trip to the
site would not have been taken. Households who had no prior knowledge
and experience at a recreation site may not receive utility equal to the
cost of the trip and thus never return to the site. When these first-
trip households were omitted from the rest of the sample, improvements
in the stability and significance of the cost coefficients were noted
in addition to higher R2 values.

In those cases where households making only a first trip to a
site were deleted from the sample when estimating the statistical demand
curve, site values were estimated under two assumptions. First, a lTow
value was estimated, deleting the first trips entirely and assuming no
utility was generated. Second, the quantity of first trips was added to
the low estimate, assuming the value of these trips to be equal to the
average values generated by those households taking more than one trip.
This assumption would generate the highest possible value. The low and
high estimates may be assumed to bracket the true value.

In those other cases where a portion of the sample was deleted
for some other reason than being first trips, the quantity of trips or

days was also added back in at the average values. In such cases where
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many trips or days were taken, apparently in total disregard to cost,
one must assume that valuing those trips or days at the average value
would tend to underestimate total value.

The exact procedures for estimating the extra values on the ex-
cluded portion of the partitioned sample were as follows. Nondiscrimi-
nating monopolist values were generated by subtracting the estimated
trips or days of the stratified data from the estimated trips or days of
the total sample. The resulting omitted data are multiplied by the per-
cent of days or trips estimated for that year at the nondiscriminating
monopolist price. This figure is then multiplied by the nondiscrimi-
nating monopolist price of the stratified data and added to the nondis-
criminating monopolist value of the stratified data to arrive at the
total estimate of the nondiscriminating monopolist value.

To determine the consumer surplus value it was assumed that those
households not included in the statistical demand formulation received
at least the average consumer surplus value that the other households of
the sample received. The average consumer surplus value was multiplied
by the estimated trips or days that were omitted from the sample and
added to the consumer surplus value of the stratified data to arrive
at the total consumer surplus value.

In several cases two statistical demand curves were estimated
for the two partitions of the sample (e.g., those households taking less
than 6 trips per year and those households taking 6 or more trips per
year). However, these curves were never selected as the "best" estimates

when computing resource values.
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Statistical Demand Curve for Luna Lake

Eight alternative forms for the dependent variable were tested
with the quadratic demand equation in an attempt to find both significant
and stable cost coefficients. The "best" selection from each of the
eight alternative forms are listed in Table 43. Data listed are the
regression coefficients for the independent variables, their "t" values,
the number of observations in the sample, and R2 values for each "best"
selection.

One step with its associated coefficients was selected as "best"
from each of the eight alternative ways of running the 12 variable step-
wise program. Criteria for "best" selection were a negative sign for
variable 1 (average cost), significant "t" values for as many variables
as possible but especially for variable 1, inclusion of variables 3 and
4 (distance) when possible, and a reasonably large R2 value, considering
the former criteria. The R2 values attained in this study may seem very
Tow when compared to studies that used aggregated variables in their
estimation models. Brown and Nawas (1973) point out that the higher R2
values for average data are misleading since the increased correlation
among several explanatory variables resulting from aggregation lead to
problems of multicollinearity which in turn leads to losses in estimating
efficiency. The intent of this study is not in obtaining high R2 values,
but rather in the precision and efficiency of the estimated structural
parameters, such as cost.

The blank spaces in Table 43 indicate that additional steps in

the stepwise regression to include more variables either reduced the "t"



Table 43. Regression Results of Various Forms of Statistical Demand Equations - Luna Lake.

Dependent Regression Coefficients of Independent Variggjesa Nurber of R®
Variable 1 2 3 4 5 6 7 8 9 10 n 12 Observations

Selection

Irips Per Year
1. Al trips -,006618 ,000016 -.319084 .007262 .001447 : 451 .05

(1.91) (1.31) (1.96) (1.22) (0.96)
2. All single -.034C05 .000113 -.037088 -.238236 .019702 -.000053 -.015313 147 .14
trips (3.12) (2.41) {2.13) (2.86) {1.49) (1.29) (0,96)
excluded
3. Two to five -,011228 ,002999 .001321 -.000001 -,184011 .004180 ,009703 -.000025 -.009952 .000036 134 12
trips (2.13) (1.83) (1.65) (1.41) (1.38) (0.77) (1.87) (1.60) (1.00) (0.57)
4. First trips -.019076 .000057 -.053499 ,000475 -.155629 267 .08

excluded (3.08) (2.41) (0.79) (0.66) (3.27)

Days Per Year

5. Al Days -.218967 .001382 .014862 -.000006 -.445659 ,005806 -.023470 .071816 .008191 .000471 451 .28
(a.62)° (2.60) (6.87) (3.67) (2.89) (3.49) (4.17) (3.54) (1.54) (2:42)
6. Nine or more  -.020178 .005576 -.000002 -,105200 .001357 .000008 -.029412 .001375 337 .32
days excluded  (3.04) {9.38) (5.01) (2.16) (2.53) (1.91} (1.05) (1.40)
7. Nine or -.598854 ,00875]1 .017546 -.000008 -.779671 .008730 -6,07389 .227080 .000055 ' 14 .34
more days (2.64) (1.81) (2.38) (1.40) (2.03) (2.21) (4.52) (4.17) (1.26)
8. First trips  -,302743 .001700 .018323 -.000007 -.561675 .00714] -3.69827 .124922 .033795 -.000088 .024616 .000354 267 .33
excluded (4.46) (2.43) (5.28) (2.87) (2.36) (2.77) (4.56) (4.05) (1.22) (1.1} (0.43) (0.88)

%5ee Table 42 for variable definitions. Student t values are in parentheses; blank spaces indicate that additional steps in the stepwise
regression to include more variables reduced the “t* values on the cost variables, affected the sign of the cost variables adversely, or did not
{oprove the overall results significantly.

Gel
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values for the cost variables, affected the sign of the cost variables
adversely, or otherwise did not improve the overall results significantly.

A negative sign on variable 1 (average cost) is essential in
estimating the second demand curve that actually describes the demand
for the specific site. For all the selections shown in Table 43, the
sign is negative and significant for variable 1. Variable 2, the cost
squared variable, is always positive and is highly significant for most
selections. Thus, the statistical demand curve is nonlinear and convex
to the origin. Selections 5 through 8, where days taken at the site per
year was the dependent variable, showed better results than selections 1
through 4 which attempted to explain trips per year to the site.

Variable 3, roundtrip mileage from place of residence to the
site, was highly significant in most selections where the dependent vari-
able was "days" per year and had a positive value. This same variable
was insignificant when related to "trips" per year. Since a large pro-
portion of the cost of transportation depends upon the distance from
the place of residence to the site and since transportation comprises a
large part of the total variable costs, one might expect a negative sign
on the distance variable. Negative signs on the distance variable were
reported by Brown and Nawas (1971) and Martin, Gum, and Smith (1973) in
their research on the economics of hunting and fishing. Knetsch (1963)
and Cesario and Knetsch (1970) point out that the time required for
travel is a constraint on the number of visits made to a site and its
exclusion from the model underestimates the number of visits made to a
site and thus also underestimates the value of the resource. In the

works of Brown and Nawas (1971) and Martin, Gum, and Smith (1973),
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distance was interpreted as an additive cost decreasing the number of
trips taken to a site.

The positive sign of the distance variable when related to days
and the variable's insignificance when related to trips shows that rela-
tive to Luna Lake the major population centers are many miles distant
and very few trips were taken during the year by individual households.
(Refer to Tables 10 and 11 in Chapter IV for information concerning
site and household characteristics.) The site is not used primarily for
weekend recreation, but rather for longer periods of time. Knetsch
(1963) points out that when sites are more distant from places of resi-
dence and where longer vacation trips are prevalent, travel time can be
traded dff for length of stay at the area and thus negate the importance
of the distance variable. Inclusion of the distance variable when speci-
fying the model tends, in this case, to make the coefficient on variable
cost (variable 1) larger, increasing the significance of increased vari-
able costs. In the research conducted by Brown and Nawas (1971) and
Martin, Gum, and Smith (1973), where trips was the dependent variable,
inclusion of the distance variable tended to make the cost coefficient
smaller since distance itself was an important part of the cost of each
individual trip.

Variable 5, age of head of household, was usually significant
with a negative sign, while the square of the variable (variable 6) was
positive. Thus, as the age of the head of household increased the num-

ber of days spent at this site decreased, but at a decreasing rate.



138

Variables 7 and 8, education of head of household, showed high
significance with signs indicating that fewer days spent at this site
were associated with higher levels of education.

Variables 9 through 12, the total yearly income of the household,
and days of paid vacation per year of the head of household, usually were
not significant under any of the selections.

Having specified and estimated statistical demand functicns for
this site, net economic values are estimated by the second step in the

Clawson-Hotelling approach to recreation demand.

Net Economic Values for Luna Lake

Several of the demand equation selections giving good statis-
tical results are used to generate net economic values for the recreation
resource. Table 44 shows the estimates of net economic values for Luna
Lake using selections 1, 4, 5, and 8 from Table 43. Taking into con-
sideration the significance and stability of the cost coefficients, the

2 values and the nondiscri-

number of observations in the sample, the R
minating monopolist price, selection 5 was chosen as "best" estimate of
the value of the recreation resource.

The consumer surplus value, generated in the manner described
earlier, estimates the value of this resource to be $1,117,539. This
value shows the total benefit to recreators associated with this site,
assuming a zero entry fee and 42,751 days taken at this site during the
year 1972.

The nondiscriminating monopolist value chosen as "best" is

$483,322. This value was selected as follows: Using selection 5 from
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Table 44. Estimates of Net Economic Value Using Different Equation
Forms - Luna Lake, 1972.
Nondiscriminating Nondiscriminating Consumer
Selections from Monopolist Price Monopolist Surplus
Table 43 Dollars Per Value Value
Trip Day ($) (%)
Trips Per Year
1. A1l trips 145 890,690 1,457,740
4, First trips
excluded;
value with first 1052 518,750 965,864
trips included
value with first 105 383,825 714,613
trips excluded
Days Per Year
5. All days® 27 483,322 1,117,539
8. First trips
excluded;
value with first 662 722,008 1,539,876
trips included
value with first 66 563,806 1,224,396

trips excluded

3Pprice was computed from equations with first trips excluded.

bSe]ection chosen as "best."
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Table 43, Table 45 shows the associated number of days of recreation and
revenues that could have been obtained if alternative entry fees into '
the site had been charged to a household unit desiring to recreate at
this site. This schedule is merely the data ffom alternative points
along the demand curve for the recreation activity.

According to this table, in 1972, an estimated 42,751 household
days were taken by recreationists at Luna Lake. In the prior chapter it
was pointed out that a certain amount of variable expenditures were asso-
ciated with the number of trips and days that recreators took to this
site. However, there was virtually no entry fee to this site, therefore,
the added costs were zero. Had the U.S. Forest Service imposed a $10 a
day entry fee, it is estimated that households would have only spent
32,094 days recreating at this site in 1972. Revenues totalling $320,939
would have been collected had this $10 fee been charged.

If the fees had been incrementally increased, the number of days
taken by households to this site would have steadily declined until at
the maximum fee of $67 per day no days would have been taken. Total rev-
enues would have increased as the entry fee was raised up to a fee of $27
where total revenue showed to be at a maximum. Any additional increases
in fees would have resulted in lower revenues. In the price range above
$27, the demand for recreating at this site is "elastic," i.e., higher
entry fees result in fewer days taken at this site and consequently
lower revenues. In the price range below $27, the demand for recreating
at this site 1s "inelastic," i.e., higher entry fees result in fewer

days taken but greater revenues received.
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Table 45. Estimates of Resource Values for Luna Lake at Alternative
Added Costs, 1972.

b = R

Added Cost Number of Household Total Revenue

Per Day ($) Days Per Year ($)
0 42,751 0
5 ‘ 37,087 185,434
10 32,094 320,939
15 27,499 412,487
20 23,226 464,579
25 19,273 481,837
27 17,901 483,322%
30 15,968 479,026
35 12,791 447,680
40 10,110 404,407
45 7,687 345,925
50 5,909 295,459
55 4,206 231,348
60 1,894 113,625
65 616 40,406
67 0 0

ANondiscriminating monopolist value.
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The maximum total revenue that could be collected by a single
monopolistic owner of the resource, the "nondiscriminating monopolistic
value," occurs at the price of $27 where the elasticity of the demand
curve is unitary.

Statistical Demand Curve for
Black Canyon Lake

The "best" selection of seven of the many alternative forms of
the statistical demand equation for Black Canyon Lake are listed in
Table 46. For fcur of the seven selections in Table 46, the cost vari-
able (variable 1) is negative, but only for selection 6 and 7 is the
cost variable both negative and significant.

Variable 3, round trip mileage from place of residence to the
site, showed inconsistent results. For selection 3, where first-trip
households were excluded, the distance variable was both negative and
significant, similar to the results reported by Brown and Nawas (1971)
and Martin, Gum, and Smith (1973). The selection was not acceptable for
estimating the value of the resource since the cost variable was both
positive and insignificant. Selections 1 and 2, having trips as the
dependent variable, were negative but not significant. Selection 4,
having trips as the dependent variable, and selections 6 and 7, having
days as the dependent variable, were positive and significant, similar
to the results obtained for Luna Lake. Selection 5 having days as the
dependent variable was positive but not significant.

Variables 5 and 6, age of head of household, were not significant

with any of the selections.



Table 46. Regression Results of Various Forms of Statistical Demand Equations - Black Canyon Lake.

Dependent ‘ Regression Coefficients of Independent Variables? Number of Re
Variable 1 2 3 3 5 6 7 8 9 10 n 12 Observations

Selection

Trips Per Year

1. Al trips .042573 -.000287 -.001309 -,059404 .000723 .697311 -.027878 .025903 ~-.000077 -.029738 .000095 360 .03
(1.78) (1.88) (0.70) (0.56) (0.62) (1.30) (1.42) (1.95) (2.04) (1.08) (1.17)

2. Six or more ’ -.037159 ,000064 -.846970 .007€62 -12,3094 .493047 =.000156 ~,.365468 .013497 37 .34
trips (1.44) (1.22) (1.33) (1.08) (1.71) (1.82) (1.48) (0.97) (0.86)

3. First trips .062503 -.000453 -.014380 ,000024 ~.024024 6002570 .029468 -.000090 216 .04
excluded (1.66) (1.48) (1.83) (1.42) (1.41) (1.34) (1.42) (1.48) . .

4. Trips of less -.017432 .000009 .017044 -.000012 .064530 -.000880 1.40040 -.058466 002387 -.043226 .000139 184 .08
tha? ZSdmiles (0.70) (0.60) (1.91) (1.44) (0.54) (0.66) (1.90) (2.11) (0.50) (1.32) (1.51) ’
exclude )

Days Per Year

5. Al Days -.047806 .000504 .007508 .000008 -.039283 -.008242 -.038553 .000324 360 4 .09
(0.58) (0.36) (1.21) (0.70) {1.17) (1.34) (0.73) (2.09)
6. Nine or more -.030897 .005378 -.037693 .007362 308 .15
days excluded  (3.01) (6.95) (0.99) (1.28)
7. Trips of less -.138061 .069722 -.000045 2.42633 -.101715 -,074593 .000411 184 .21
thI? 75dmiles (2.68) (3.45) (2.31) (1.50) (1.65) (1.02) (2.01)
exclude

%5es Table 42 for variable definitions. Student t values are in parentheses; blank spaces indicate that additional steps in the stepwise
regression to include more variables reduced the “t" values on the cost variables, affected the sign of the cost variables adversely, or did not
{mprove the overall results significantly.

evl
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Variable 7 and 8, education of head of household, were marginally
significant using selection 2 with signs indicating that fewer trips
taken to this site were associated with higher levels of education.
Selection 4 indicated that education was significant but positive. For
all other selections, variables 7 and 8 were insignificant.

Variables 9 through 12, the total yearly income of the household
and days of paid vacation per year of the head of household, usually were
not significant under any of the selections.

Having specified and estimated statistical demand functions for
this site, net economic values are estimated in the manner described

earlier, using selections 6 and 7.

Net Economic Values for Black Canyon Lake

Table 47 shows the estimates of net economic values for Black
Canyon Lake using selections 6 and 7 from Table 46. Reasons for using
partitioned samples and criteria for determining best estimates of the
resource value were discussed earlier.

Using selection 7 as the "best" estimate, the consumer surplus
method estimates the value of this resource to be $772,413. The con-
sumer surplus value gives the total benefit to recreators using this
site at a zero entry fee. Selection 7 was chosen as "best" over selec-
tion 6 since excluding nine or more days is a rather arbitrary partition
of the sample while excluding trips of 75 miles or less is a decision
based on reason. Trips of 75 miles or less were side-trips to the site
while trips of more than 75 miles were made basically with Black Canyon

Lake as the major point of destination. It was assumed that the
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Table 47. Estimates of Net Economic Value Using Different Equation
Forms - Black Canyon Lake, 1972.

—— - — ]
Nondiscriminating Nondiscriminating Consumer
Se1$§§;gnzsfrom Monopolist Price Monopolist Value Surplus
Dollars Per Day ($) Value ($)
Days Per Year
6. Nine or more days
excluded; '
value with nine or 752 452,664 1,160,454
more days included
value with nine or 75 196,089 502,790
more days excluded
7. Trips of less thanc
75 miles excluded;
value with trips of 47° 270,591 772,413
less than 75 miles
included
value with trips of 47 149,708 427,286
less than 75 miles
excluded

qprice was computed from equations with 9 or more days
excluded.

bPrice was computed from equations with trips of less than 75
miles excluded

Cselection chosen as "best."
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households that were excluded from the statistical equation received at
least an average consumer surplus of $42.14 per household-day. Thus,
the two estimates including and excluding trips of 75 miles or less
should bracket the "true" value.

Total household days spent at this site during 1972 were 18,330.
Households that traveled more than 75 miles one way to the site took
10,140 days at Black Canyon Lake. Based on data from the partitioned
sample, the U.S. Forest Service could have received revenues of $43,861
had they charged a $5 entry fee to those households traveling more than
75 miles, and thus presumably had this site as their major destination.
Table 48 shows the associated number of days of recreation and revenues
that could have been obtained from those households that traveled a dis-
tance of more than 75 miles to the site, had alternative entry fees been
charged. The nondiscriminating monopolist price of $47 yields revenues
of $149,708, with the associated number of days equaling 3,185.

This same $47 price would reduce total household days per year
to 5,575 and yield revenues of $270,591 with the assumption that house-
holds traveling 75 miles or less to the site react to changes in prices
similarly to those households traveling more than 75 miles to the site.

This assumption probably yields an overestimation of days and value.

Statistical Demand Curve for Knoll Lake

For Knoll Lake, the "best" selection of three of numerous alter-
\
native forms of the statistical demand equation are listed in Table 49.
Only selections using days as the dependent variable are shown. Selec-

tions using trips as the dependent variable were totally unsatisfactory.
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Table 48. Estimates of Resource Values for Black Canyon Lake at
Alternative Added Cost, 1972.

ﬁggega§°f§) Hoﬁgzg§¥dogaysa Revenue? Hoﬂgzzg¥dogaysb Revenue
er Year ($) Per Year (%)
0 10,140 18,330
5 8,772 43,861
10 7,618 76,180
15 6,659 99,884
20 5,881 117,624
25 5,201 130,030
30 4,607 138,204
35 4,143 145,008
40 3,713 148,535
45 3,320 149,395
47 3,185 149,708°¢ 5,757 270,591
50 2,983 149,167
75 1,716 128,732
100 974 97,409
150 378 56,673
200 193 38,517
250 43 10,751
276 0 0

3Based on a sample of households that traveled a one way distance
greater than 75 miles from point of origin to site.

bBased on total sample

CNondiscriminating monopolist value.



Table 49. Regression Results of Var1qus Forms of Statistical Demand Equations - Knoll Lake.

Dependent - __Regression Coefficients of Independent Variables® Number of
Selection Variable ] " 3 p — 5 p 7 8 3 10 1 12 Observations R2
Days Per Year
L A1l days -.062990 .000025 .009960 -.000003 . -.000378 -1.56718 .046775 .019699 -.00005) .026578 -.000038 662 .07
(2.84) (2.80) (2.68) (0.64) (1.83) (3.19) (2.69) (1.59) (1.40) (1.20) (1.32)
2. _ Nine or more -.044880 .000018 ,004778 -.000002 -.032010 .000299 ,000156 -.000002 .002085 -.000004 585 09
days excluded (5.70) (5.66) (3.63) (1.25) (0.91) (0.72) (0.17) (0.58) (0.26) (0.43)
3. First trips -.137405 .001653 .012606 .038377 -.000945 -2.57238 .079635 .035597 -.000097 .062623 373 11
excluded (1.51) {0.88) (4.14) (0.24) (0.51) (3.28) (2.75) (1.77) (1.62) (1.69)

%See Table 42 for variable definitions. Student t values are in parentheses; bland spaces indicate that additional steps in the stepwise
regression to include more variables reduced the "t values on the cost varfables, affected the sign of the cost varfables ‘adversely, or did not
iwprove the overall rcsults significantly. )

8vl
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For two of the three selections listed in the table, the cost variable is
both negative and highly significant, a necessary condition in order to
estimate the second demand curve describing the demand for the specific
site. Variable 2, the cost squared variable is positive and highly sig-
nificant. Thus, the statistical demand curve is nonlinear and convex to
the origin.

Variable 3, round trip mileage from place of residence to the
site, was highly significant for all three selections. The sign on the
variable was positive since days was the dependent variable, making the
cost coefficient larger and increasing the significance of increased
variable cost by the inclusion of distance in the model.

Variables 5 and 6, age of head of household, were not significant
for any of the selections.

Variables 7 and 8, education of head of household, were highly
significant with selections 1 and 3 having signs indicating that fewer
days spent at this site were associated with higher levels of education.
For selection 2, the variables were not significant.

Variables 9 and 10, total yearly income of the household and
variables 11 and 12, days of paid vacation per year of the head of house-
hold, were not significant under any of the selections.

Having specified and estimated the statistical demand functions
for Knoll Lake, net economic values are estimated in the manner described

for Luna Lake.

Net Economic Values for Knoll Lake

A11 three demand equation selections listed in Table 49 were

used to generate the estimates of net economic values for Knoll Lake
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shown in Table 50. Selection 2 was chosen as the "best" estimate of the
value of the recreation resource for the following reasoné. First, the
coefficients on the two cost variables have the highest "t" values and
the "t" values on the distance variables are also high. Therefore,
selection 2 is probably better than selection 3. Selection 2 appears
obviously better than selection 1 when the implied values are computed
as displayed in Table 50. The aggregate second-stage demand function
did not reach the price axis before an added cost of $1,000, the maximum
added cost used in the estimation procedure. Thus, the implied consumer
surplus value (if estimated) would be extremely large and the implied
nondiscriminating monopolist value and price is inordinately high.

The value of this resource estimated by the consumer surplus
method with selection 2 is $861,750. This estimate includes those house-
holds that took nine or more days at this site with apparent disregard
to cost. Although they were not included in the statistical demand curve,
it was assumed that this group of households received an average consumer
surplus value of $46.93 per household-day (the average of the under-nine-
day households) when computing the value of the resource. Thus, this
value may be an underestimate of the total value.

During the 1972 outdoor recreation season total household-days
spent at this site were 18,363. Households that took fewer than 9 days
at this site spent a total of 10,914 days during the 1972 recreation
season. An increase in the entry fee above the present $1 per day would
have reduced the number of household days and increased the revenues
collected from the fee. Table 51 shows the associated number of house-

hold-days of recreation and revenues that could have been obtained from



151

Table 50. Estimates of Net Economic Value Using Different Equation
Forms - Knoll Lake, 1972.

. Nondiscriminating Nondiscriminating Consumer
Sel$:§}:n4grom Monopolist Price” Monopolist Value  Surplus
Dollars Per Day ($) Value ($)
Days Per Year
1. A1l days 115 492,909 a
2. Nine or more daysd
excluded;
value with nine or ao® 338,414 861,750
more days included
value with nine or 40 201,054 512,232
more days excluded
3. First trips excluded;
value with first 49¢ 275,186 847,708
trips included
value with first 49 212,515 654,033

trips excluded

qImplied value was unreasonably high and was not precisely
estimated.

bPrice was computed from equations with nine or more days
excluded.

Price was computed from equations with first trips excluded.

Cselection chosen as "best."



152

Table 51. Estimates of Resource Values for Knoll Lake at Alternative
Added Costs, 1972.

[ = — — ]

Number of Total Number of Total

Qggega§°?§) Hou;:?o}gaaaysa Rezgguea Houg:?o;:agaysb Revgnueb
0 10,914 0 18,363
5 10,079 50,396
10 9,261 92,606
15 8,445 126,681
20 7,634 152,670
25 6,903 172,573
30 6,275 188,244
35 5,649 197,725
40 5,026 201,054¢ 8,460 338,414°¢
45 4,406 198,271
50 3,958 197,901
75 2,109 158,179
100 1,118 111,774
125 627 78,431
150 290 43,443
175 122 21,401
204 0 0

3gased on a sample of households taking eight or fewer days per
year at this site and representing 88.4 percent of the sample households.

bBased on the total sample.

cNondiscriminating monopolist value.
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those households taking one to eight days per year at Knoll Lake, had
alternative entry fees been charged. Based on the partitioned sample,

a $5 entry fee would have decreased the number of household-days to
10,079 but raised the revenues to $50,396. The nondiscriminating monop-
olist price of $40 yields revenues of $201,054 for those households
visiting less than nine days per year. This same $40 price would reduce
total household days per year to 8,450 and yield revenues of $338,414 if
it can be assumed that those households taking more than eight days at
this site per year react to changes in entry fees similarly to those
households taking fewer than nine days per year.

A common complaint of many of the questionnaire respondents and
several personal observations noted that during the peak season Knoll
Lake was overcrowded. Since the lake and camping area is overcrowded at
zero added cost, some positive level of added cost with fewer visitors
might well be considered as a policy suggestion, even if the U.S. Forest

Service is uninterested in raising additional revenues.

Statistical Demand Curve for Horsethief Basin

The "best" selection of four of the many alternative forms of
the statistical demand equations computed are listed in Table 52. Of
the four selections, only Selection 4 shows the cost variable (variable
1) to be both negative and significant. This selection deleted house-
holds that took nine or more days per year since this grodp apparently
reacted with total disregard to cost as was the case at Knoll Lake.

Variable 3, round trip mileage from place of residence to the

site, was not significant for any of the selections in Table 52. Since



Table 52. Regression Results of Various Forms of Statistical Demand Equations - Horsethief Basin.

Dependent Regression Coefficients of Independent Variables® Number of 2
Selection s p R
Variable 1 2 3 3 5 6 7 8 9 10 n 12 Observations
- Trips Per Year
1. Al trips . .040339 -.000121 . 1.41232 -.045308 -.011789 ,000021 -.039426 293 .08
(1.78) (1.44) (1.68) (1.59) (0.75) (0.46) (1.35)
2. Two to five -.002095 .000020 .011098 -.000025 -,199726 .002597 .041540 .005616 -.000032 =.000299 - 61 . .20
~ trips ©(0.20) (0.50) (1.29) (v.n1) (2.33) (2.39) (p.83) (0.71) (1.25) (0.48)
~ Days Per Year
3. Al days -.062569 .002783 .032753 -.000050 .076229 .014930 -.000073 -.282247 .006857 293 .03
(0.37) (0.67) (0.85) (0.65) (0.33) (0.43) (0.78) (1.54) (1.02)
4. Nine or more -.162494 .004465 .002588 .000012 -.101592 .001134 258 .13

days excluded  (4.07) {3.24) (0.40) (0.94) (1.90) (1.77)

8Sea Table 42 for variable definitions. Student t values are in parentheses; blank spaces indicate that additional steps in the stepwise
regression to include more variables reduced *the “t* values on the cost variables, affected the sign of the cost variables adversely, or did not
improve the ovarall results significantly.

psiL
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almost 90 percent of the visitors to this site reside in the Phoenix
metropolitan area, a short distance away, the distance variable is not a
factor determining the number of days taken at this site per year.

Variable 5, age of head of household was significant with a nega-
tive sign in two of the selections, while the square of the variable
(variable 6) was positive. Thus, as the age of the head of the household
increased, the number of days or trips taken to the site decreased, but
at a decreasing rate.

Variables 7 through 12, gducation of head of household, total
yearly household income, and days of paid vacation per year of the head

of household, were not significant for any of the selections.

Net Economic Values for Horsethief Basin

Only one of the demand equation selections gave sufficiently good
statistical results to be used to generate net economic values for the
recreation resource. The consumer surplus value generated with selection
4 was estimated to be $125,609. Households taking nine or more days at
this site per year with total disregard to cost were not included in the
statistical demand curve, but were assumed to receive at least an average
consumer surplus of $9.85 per household-day in estimating the total net
value of the resource. As a result, one must assume that valuing those
high-use households at the average value would tend to underestimate the
total value as was the case for Knoll Lake.

Total household-days taken at this site during the 1972 outdoor
recreation season were estimated to be 12,750. Households grouped in

the one to eight days per year category took 5,427 days at this site
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during 1972. Table 53 shows the associated number of household-days of
recreation and revenues that could have been obtained from those house-
holds taking eight or fewer days per year at this site, had alternative
entry fees been charged. Table 53 reveals that, based on the partitioned
sample, the highest revenues possible (nondiscriminating monopolist value
of $27,549) are received at a $9 per household-day entry fee. This same
$9 fee would reduce total household-days per year to 7,191 and yield
revenues of $64,719 under the assumption that those households taking
more than eight days at this site per year react to changes in entry
fees in a similar manner as would those households taking fewer than nine
days per year at the site. Therefore, the estimated nondiscriminating
monopolist value is a conservative measure of the net worth of the

recreation resource.

Brushy Basin-Four Peaks

Table 54 shows that for the Brushy Basin-Four Peaks area none
of the statistical demand equations exhibited a significant and negative
cost coefficient, a necessary condition in order to estimate net values
using the second-stage of the Clawson-Hotelling analysis. All the R2
values were extremely low, ranging from .01 to .09, indicating that the
independent variables in the equation do not explain the variation in
either the number of trips or days taken to this area by recreators.

As discussed earlier, Brushy Basin-Four Peaks is very near the
Phoenix metropolitan area where 96 percent of its recreators reside.
This proximity seems to negate the importance of time or money costs as

explanatory variables to the number of trips or days taken to this
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Table 53. Estimates of Resource Values for Horsethief Basin at
Alternative Added Costs, 1972.

R

Qggega§°f§) Hoﬁ§2ﬁ§§d°§ays stgzlea Hoﬂgggg;dogaysb stziaeb
er Year ($) Per Year ($)
0 5,427 0 12,750
1 4,834 4,834
2 4,618 9,236
3 4,437 13,312
4 4,173 16,692
5 4,004 20,019
6 3,803 22,820
7 3,590 25,131
8 3,389 27,113
9 3,061 27,549¢ 7,191 64,719°
10 2,601 26,009
15 846 12,697
20 29 581
25 26 642
27 0 0

3Based on a sample of households taking eight or fewer days at
this site per year and representaing 88 percent of the sample households.

bBased on the total sample.

cNondiscriminating monopolist value.



Table 54. Regression Results of Various Forms of Statistical Demand Equations - Brushy Basin-
' Four: Peaks.

Selection Dependent Regression Coefficients of Independent Variables® . Number of R2
Variable 1 2 3 4 . 5 6 7 8 9 10 " 12 Observations

Trips Per Year

1. AN trips .059719 008069 -.000031 .054600 -.000825 =.000015 634 .03
(3.02) (0.68) (1.02) (0.92) (1.18) (2.14)

2. Two to five .013312 -.016878 .000160 003929 -.000013 265 .03
trips (2.13) ) (0.75) (0.60) : (1.14}  (1.28)

3. Six or more .025941 -.147174 .000143 1.02288 -.012190 3.91287 .133661 .000118 -.003354 67 .09
trips 2.71) (0.89) (0.79) (1.43) (1.27) ().28) (1.12) ~(1.55) (0.72)

4. First trips 053592 .064350 ~.000937 .865734 -.031328 -.017643 .000028 447 .04
excluded (2.26) {0.72) (o.s2) (1.63) (V.71) (1.38) (0.75)

Days Per Year

§. A1l days .025344 ~.000419 .698543 -.025408 -.003505 634 .01
(0.62) (1.85) (1.31) (1.37) (0.91)
6. Nine or more  -.004387 000003 -.000112 .198214 -.007354 .001082 -.021564 .000536 565 01
days excluded (0.38) (0.59) (1.67) (1.23) (1.31) (0.93) (0.91) (0.57)
7. Nine or more .500260 ~.014857 -,176086 .000443 1.20993 -.014991 4.80302 -.176030 -.000035 -.109615 -.000837 69 .09
days (0.76) (0.75) (0.91) (0.70) (1.24) (1.33) (v.41) (1.44) (0.38) (0.19) (0.08) ’

35ee Table 42 for variable definitions. Student t values are in parentheses; blank spaces indicate that additional steps in the stepwise
regrassion to include more variables reduced the “t* values on the cost variables, affected the sign of the cost varilbles adversely, or did not
{mprove the overall results significantly.

85l
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recreation area. In order to estimate net values for the recreation area
utilizing the second-stage of the Clawson-Hotelling approach, a statis-
tically significant cost variable having a negative sign is required.
Since such a function could not be generated, a modification in method
was devised.

Respondents had been asked how much they would be willing to pay
for the use of the recreation area per day rather than be excluded. This
willingness to pay information, along with other independent variables,
was regressed upon days at the area per year in an attempt to improve the

statistical demand estimate. The following equation was obtained:

Y = -2.2273 + 0.348037X.I + 0.001733X]2 + 0.011263X, - 0.000020)(2
(0.92) (0.03) (0.59) (0.04)

2 2

2

+ 0.059519X, - 0.001060X,° + 0.793424%, - 0.029426X,% - 0.010568%
(0.53) (0.76) (1.45) (1.55) (0.71)
+ o.ooom7x52 - 0.010068X, + o.ooozzsxs2 + 0.047377X,
(0. 40) (0.12) (0.07) (0.17)
- o.oomsx,2 |
(0.15)
RC = 0.02

n =629
Numbers in parentheses below the coefficients for the variables
are the "t" values and the variables are defined as follows:
Y = number of days at site per year
x1 = willingness to pay an entry fee into area per day

x2 = average round trip distance from origin to recreation area

>
w
J

= age of head of household

education of head of household

= family income

><
w
]






